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ABSTRACT ARTICLEINFORMATION

Currently, dental implants are considered useful alternatives to missing teeth, although they may suffer from Article history:

failure. In this study, the current scientific literature has been reviewed to highlight the risk factors affecting dental Received 02 January 2020

implant failure. Radiotherapy in the neck and head cancers, diabetes, smoking, osteoporosis, and HIV can increase Received in revised form 18 February 2020
the occurrence of risk factors for the failure of a dental implant. As a result of negative impacts on osseointe- Accepted 30 March 2020

gration, osteoporosis, smoking, and head, neck radiotherapy causes a higher risk of dental implant failure. The
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irradiation target volume during radiotherapy is the main cause of implant failure, especially due to the increment I
1sk factor

of marginal bone resorption. Additionally, the healing of bones around dental implants is negatively affected by
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heavy smoking due to the reduction of the healing speed. Moreover, diabetic patients have some complications )

. . . s . . . . Dental implants

(e.g., delayed wound healing of soft tissues, periodontitis, impaired response to infection, tooth loss, and micro-

vascular disease) affecting therapyial preliminary considerations of dental implant treatment. However, in case of O.sseomtegratlon
HIV-positive patients, the dental implant failure rate would not increase due to affective factors (e.g., prophylactic Diabetes
antibiotic treatment, the administration of active antiretroviral therapy, and control of the CD* T lymphocyte
counts). Therefore, these patients have no clinical signs of mobility or infection in this treatment and much more
attention should be paid to these patients and they should be treated with controlled oral surgical procedures.
©2020 JCC Research Group.
Peer review under responsibility of JCC Research Group
Table of contents
Lo TIEEOAUCTION. ..ttt bbb b b a et e b b b ettt e e b e b s et et et e s b h sttt e e e b b s ottt et e bbbttt e et bbbttt et et h b sttt et b ettt et bean 18

2. Dental implants

3. Failure of dental implants....

4. Influencing factors on dental IMPIANLS FATIUIE. ..........coiuiiiiiiii ettt h e bbbt e st b e st e b e st et e st b e st b et e b et e bt e e bt s e s et es e et en e et e st et eneebeneebeneenens 19
AT DADELES. ...ttt bbb h bbb b et b s L e et bbb h e bt bbb h et h et b b et bbb bbbt b bbbt b ettt 19
4.2. HIV-positive

4.3. Smoking...

4.4. Radiotherapy.

4.5, OSTEOPOTOSIS. .. vevvtevtaeeisietetetettattetetetetes ettt e beseteses e et et ebeses ettt et ebeses et et e b et ehes e sttt eeebehehesea et et e b ebeb e e ee e et e b e b e b At e e et e b e b s Rttt bt h R Rttt b e b b s ettt b b bt s ettt b bttt 21
5. Conclusions and fULUIE INSTZRLS. ......c.oiuiiiiiiiiiiiiicicieiie et bttt ettt h bt ce ettt ettt 22

sign, surgical protocols, and surface characteristics suggest implants as
a procedure that is secure and highly predictable. The mean success rate

1. Introduction and mean survival rate of implants are 89.7 % and 94.6 %, respectively,
after more than 10 years [6].

One of the restorative techniques practiced today for missing teeth For patients who suffer from tooth loss, dental implants are a widely

replacement is using dental implants [1-5]. Enhancement of implant de- utilized option that provides esthetic and functional resolution [7]. How-
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ever, the associated factors leading to early implant failure have not been
documented well. Moreover, it is required to determine the factors that
affect the osseointegration establishment to minimize implant failures
and maximize the predictability of the procedure [8].

The initial osseointegration and prolonged stability determine suc-
cess in implant dentistry. Long-term implant stability depends on var-
ious factors, including periodontal pathogenic bacteria, implant mac-
rodesign and microdesign, susceptibility to periodontal diseases, and
patient systemic factors [9].

Successful osseointegration after placement is the initial factor in-
fluencing implant survival [10-15]. Treatment outcome may be affect-
ed adversely by any change in this biological process. by restoring and
placing an implant into function, bone remodeling would be considered
as a critical aspect of implant survival in terms of response to the func-
tional demands placed on the supporting bone and implant restoration.
Certain risk factors can be evaluated by the critical dependence on bone
metabolism for implant survival [6].

In this study, the major problems and factors associated with dental
implant failure as well as high-risk patients whose diseases affect dental

implant survival are reviewed.

2. Dental implants

Since Branemark introduced oral implants in the 1960s, they have
been a reliable and optimal restoration option for missing teeth [16-20].
Regarding esthetics function, mastication, and speech function, dental
implants are considered as effective oral rehabilitation [21].

There are substantial documented reports about chemical and physi-
cal characteristics of implant materials and factors influencing the prog-
nosis of implant therapy and the clinical outcome [9, 22-29].

Implant dentistry includes a prosthetic procedure having a surgical
protocol [30, 31]. It must be planned prior to the therapy so that an op-
timal prosthetic construct is obtained. The bone quality and quantity in
different locations [32] and the size of prosthesis affect the position and
number of implants required to support prosthesis [33].

Osseointegration provides a stable, long-lasting, and firm connection
between the implant and surrounding bone tissue, which is necessary
for implant survival. The absence of osseointegration would result in
biological failure leading to consequent implant failure [34].

The long-term survival and highly desirable outcomes of dental im-
plant therapy are reported widely in various studies; however, the dura-
tion of treatment could be decreased in patients with systemic conditions
or a compromised medical status [35]. Additionally, there are a few doc-
uments regarding the influence of general health conditions on implant
failure rates [34].

3. Failure of dental implants

Mechanical removal of the mobile implant, due to the absence of
osseointegration, is the definition of implant failure outcome [36-39].

To obtain the best patient outcomes, dental clinicians should pay
attention to the contraindications, precautions, and indications of treat-
ment on a daily basis. Treatment indications generally are considered
when patients initially face a complaint or problem. Subsequently, the
contraindications and precautions must be considered as balancing ele-
ments of the informed consent process and decision-making. The seri-
ousness of special treatment as well as the cases, cause a specific treat-
ment to be inadvisable due to the harm, or serious negative outcome that
makes precautions and contraindications be taken into account. Precau-
tions indicate the ability to inhibit or mitigate the adverse impact [40].

Failure at the early stages is caused mostly by the initial phase dis-

ruption in which fibrous scar tissue is produced between the surround-

ing bone and the implant surface. However, failures at later stages are
associated with multiple factors such as the prosthetic rehabilitation and
microbial environment [34].

Although early failure is prevalent, the successful outcome of im-
plantation after prosthetic loading has been mostly addressed, which
limits our understanding of the mechanisms and causes of preloading
failures. Sex, age, tobacco use, implant localization, and dimensions,
bone volume and quality, systemic diseases, and immune factors, are
attributed to early implant failure among other variables [41].

4. Influencing factors on dental implants failure

Although implant treatment is highly successful and predictable,
some risk factors may reduce the success rates leading to a higher risk
for implant failure for individuals [34]. The outcome for implant resto-
ration is influenced by various conditions such as surgery-related fac-
tors (surgical design or surgeon’s skill), risk factors related to the pa-
tients (systemic habits or diseases, like smoking), and design of implant
(shape, surface, or length texture). Researchers have recently concen-
trated on risk factors related to the patients for the failure of the dental
implant due to the considerable advancements in surgical techniques and
materials science [35].

A person who has a distinctive mental or physical feature compared
to individuals of the same age is considered as a medically compromised
patient (MCP). These patients may face a higher medical risk due to the
presence of more interactions between implant surgery and their disease
[42-48]. Therefore, these patients are required to fill in a medical ques-
tionnaire and do some exhaustive medical examination before implant
placement, which will be helpful for the estimation of the patient’s risk
and determination of the specific measures that should be adopted. To
define the patient’s risk, the system adopted by McCarthy and Malamed
and the one proposed by the American Society of Anesthesiologists in
1941 to the dental patient were employed [49].

Buser et al. [35] reported that heavy smoking habits, severe diabetes,
and being exposed to irradiation before implantation or after that have
led to a significant rise in risks of failure in dental implants. Based on
research reports, these conditions could affect the implant survival neg-
atively by interfering with the process of tissue healing or by reducing
the susceptibility of patients to other diseases. Fig. 1 the most important
risk factors in dental implants.

4.1. Diabetes

Diabetes is a chronic metabolic malfunction that causes hypergly-

Smoking
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Diabetes @ I

Radiotherapy
(head and neck cancer)

Fig. 1. Factors affecting dental implants.
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cemia, leading to several complications resulting from macro- and mi-
croangiopathy [50-54]. Diabetes increases tooth loss and frequency of
periodontitis, delays wound healing and disrupts the response to infec-
tion [46, 55-57]. According to statistics, more than 150 million people
were affected by diabetes worldwide in 1980, and the number raised up
to 350 million by 2008. Based on recent investigations, oral rehabilita-
tion by dental implant treatment provides diabetic patients with indirect
benefits. Patients avoid food that needs more effort to masticate patients
after tooth loss, leading to malnutrition with poor metabolic control. The
advantages of dental rehabilitation are the improvement of nutrition and
metabolic control for patients [6].

In order to make appropriate decisions and refine the therapy proce-
dure for optimizing the outcomes, surgeons should recognize situations
that would create higher complication risk for the patient [6].

According to Halimi et al. [58], diabetic patients, particularly type 2
patients, are often elderly people whose dental status usually makes im-
plant specialists ask their physician about the possible contraindications
due to diabetes's status. As known, the risk of dental loss and periodontal
disease in patients with diabetes (both types of 1 and 2) is high. Accord-
ing to a few studies, success rates of diabetic and non-diabetic subjects
are almost equivalent to each other in this case. This result implies good
glycemic control, strict oral hygiene, and the expertise of the odontol-
ogist at the time of implantation, which requires close collaboration
among the different involving health actors.

Juncar et al. [59], performed mandible histological study in patients
having type 2 diabetes mellitus for implant rehabilitation. Based on the
results, diabetes mellitus is the main factor influencing the metabolic
activity of various tissues. In the case of rehabilitation based on pros-
thetic restorations supported on dental implants, its effect on the jaw
bones should be emphasized. The obtained results demonstrated a lower
degree of mineralization in the bone, a higher cellular density in the
diabetic bone, and the existence of diabetic angiopathy in the mandible
taken from the patients.

Almehmadi et al. [60] analyzed population awareness in terms of the
effects of diabetes on dental implant therapy in Jeddah, Saudi Arabia.
According to the results, diabetes mellitus (DM) causes some problems.
These complications that affect dental implant therapy adversely include
impaired response to infections, microvascular disease, and delayed
wound healing. The main goal of this study was the investigation of the
population awareness about the DM impact on dental implant treatment.
Based on the study, the awareness level about the relation between dia-
betes and oral hygiene in dental implant therapy was satisfying. On the
other hand, the knowledge about diabetes effects on dental implants is
less than adequate, and most of the respondents believed that the only
factor that helps dental implant therapy is controlled diabetes.

4.2. HIV-positive

The acquired immunodeficiency syndrome (AIDS) results from in-
fection with HIV leading to increased rates of morbidity and mortality.
The infection impairs the immune system, particularly CD*" T-cells,
leading to host resistance reduction against various pathogens [61-63].
Moreover, several investigations have proposed a relation between HIV/
AIDS and increased risk of complications in oral surgical procedures
[42, 64-68]. Such complications may adversely affect implant survival
and, consequently, contributing to failures [34].

Elective treatments and procedures are employed for HIV-infect-
ed individuals with adequate immune status. However, some factors
have been introduced for distinguishing these patients from the general
population including age (the majority of them are over 40 years old),
chronic inflammation, the need for regular medication, a greater need for
medical care, long-term complications of Highly Active Antiretroviral
Therapy (HAART), and an increased prevalence of comorbidities [69].

Lemos et al. [34] investigated dental implants' survival in HIV-in-
fected patients. Totally, 328 and 493 implants were placed in 135 nor-
mal and 169 HIV-positive patients. The follow-up was done in the mean
duration of 47.9 months. Success rates and mean survival at the patient
level were reported to be 93.81% and 94.76%, respectively. The average
marginal bone loss was 0.99 mm at the implant level and 0.83 mm at the
patient level; these rates were 90.37% and 94.53% at the implant level.
Therefore, for patients with normal CD4+ cell counts and controlled risk
factors, placing dental implants is a suitable way for rehabilitation.

Ata-Ali et al. [69] studied the impact of HIV infection on dental im-
plant osseointegration. They reported that HIV infection does not accel-
erate the failure rate of the dental implant. The main contributing factors
are controlling the CD* T lymphocyte counts, managing highly active
antiretroviral therapy, and prophylactic antibiotic treatment. 38 and 135
implants were placed in 24 normal and 56 HIV-positive patients. Among
HIV-positive patients, a single dental implant osseointegration loss was
recorded. No clinical signs of infection or mobility were shown in im-
plants, and periotest values revealed a progressive decrease.

Vidal et al. [70] investigated bone augmentation of dental implants in
HIV-positive cases under HAART. Based on the results, as long as CD*
T lymphocytes count and plasmatic HIV viral load of the patients are
considered as the parameters indicating immune stability, HIV-infected
patients who are under control and undergo HAART can be candidates
for implant rehabilitation. Maintaining function and esthetics, a long-
term stability of hard and soft tissues can be achieved. Nevertheless,
more evidence and controlled clinical trials are required to prepare con-
clusive data for the medical and dental teams.

Escoda et al. [71] studied nine participants and 57 implants. The av-
erage age of the patients was 42 years (IQR of ~13 years), and the aver-
age follow-up period was 77.5 months. The implant survival and success
rates were about 98 % and 68%, respectively. Satisfactory results were
achieved in HIV-positive patients with regard to oral rehabilitation with
dental implants. Strict maintenance programs have to be implemented to
decrease the remarkably high incidence of peri-implant diseases.

4.3. Smoking

Another factor influencing peri-implant bone loss and dental implant
survival is smoking [12, 42, 72-76]. According to various studies, smok-
ing has a negative effect on osseointegration [77-83] and its dose-related
impact [84].

Among more than 4000 potentially harmful constituents of tobac-
co products, nicotine is the most important substance [86-90]. Nicotine
contributes to the pathogenesis of numerous diseases, mediates the
smoking hemodynamic effects, and is the main chemical component
causing tobacco addiction. Smokers have a higher number of missing
teeth compared to non-smokers. Moreover, gingival recession, attach-
ment loss, and moderate to severe periodontitis are more prevalent in
smokers in comparison with non-smokers, revealing their poorer peri-
odontal health [91].

The process of peri-implant bone healing is undermined by ciga-
rette smoking [72, 80, 92-94]. The proliferation of precursor cells that
is important for bone healing is inhibited by smoking, which delays the
healing process of normal bones. Toxins, including nicotine, hydrogen
cyanide, aldehydes, benzenes, nitrosamines, and carbon monoxide, have
been reported to affect bone healing processes [95-99].

The effect of cigarette smoking on the early stages of osseointegra-
tion in dental implants was studied by Bezerra Ferreira et al. [95]. No
osseointegration was observed in two micro-implants placed in smok-
ers, while the newly formed bone (mainly in the non-smokers) indicated
early stages of maturation. In addition, around few implants retrieved
from smokers marginal bone loss, fibrous tissue and gap were presented.
Based on the histometric evaluation, the mean bone to-implant contact
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(BIC) % increased from 25.9 + 9.1 for smokers to 39.8 + 14.2 for non-
smokers. Initial bone tissue response around implant surface topogra-
phies that are sandblasted and acid-etched is adversely influenced by
cigarette smoking.

D'haese et al. [84] studied smoking habits effect on implant place-
ment outcome using mucosally supported stereolithographic surgical
instructions. The dental implant placement accuracy was significantly
different among smokers and nonsmokers. In comparison with non-
smokers, supporting mucosal tissues was thicker in smokers, which
could explain inaccuracy resulting from reduced stability of the surgical
guide or the scanning prosthesis.

Shenava et al. [85] investigated the relation between bone healing
process around dental implants and smoking. They reported that smok-
ing had a remarkable influence on implant survival, and smokers should
be aware of the negative effects of tobacco. While the amount of tobacco
does not exhibit a major impact, the habit duration plays a significant
role in implant failure.

Sun et al. [100] reported the effect of heavy smoking on dental im-
plants placed in posterior mandibles of male patients. They placed the
dental implants into the partially edentulous posterior mandibles of 16
nonsmokers and 16 heavy smokers. For both smokers and non-smokers,
an initial decrease in the implant stability quotient (ISQ) was observed
from the ISQ obtained immediately after surgery and after 2 weeks
started to increase. By reducing the healing rate, bone healing around
dental implants is negatively affected by heavy smoking. The results
demonstrated the importance of selecting the right time for applying the
implant loading in heavy smokers. Additionally, heavy smoking accel-
erated the marginal bone loss and the consequent development of dental
pockets.

Omran et al. [101] studied the survival short endosseous dental im-
plants rate. It was concluded that the survival time was in the range of 6
to 141 months, with an average time of 47.3 months. The short implants'
survival rate was achieved to be 95.77% revealing that it was not statis-
tically remarkable compared to regular implants. Short implants with a
high survival rate can be predictably placed for rehabilitation, and the
survival rate of these implants is adversely affected by smoking.

4.4. Radiotherapy

More than 550,000 cases of head and neck cancer are recorded an-
nually worldwide. Its survival rate is 50% over 5 years and it is the sixth
common cancer site. The survival rate of this cancer has not changed
in the past few decades. However, some evidence shows a decrease in
mortality rates over the last 20 years. A combination of radiotherapy and
surgery are treatment modalities. Radiotherapy may cause a reduction of
bone-healing capacity, soft tissues, and fibrosis of blood vessels, xero-
stomia, irradiation caries, and oral mucositis, and surgery may result in
anatomical alterations [102].

Patients having oral cancer are treated by a combination of ablative
surgery and radiotherapy. Following radical surgery, the oral rehabili-
tation of a patient is required. Surgical resection and radiotherapy lead
to hard and soft tissue defects in most patients, which results in esthetic
deformity and functional disabilities [21].

Because dental implants are placed in the bone that is usually in the
irradiation field, implant therapy in oral cancer patients is a challenging
issue and leads to an increase in implant failure in irradiated bone [103].
The reason is partly due to progressive fibrosis of soft tissue and ves-
sels caused by radiotherapy, which results in healing capacity decline.
Furthermore, the osseointegration of implants is hindered by radiations
(osteoradionecrosis) by decreasing bone vascularity [21].

Based on the results obtained by Granstrom et al. [104], irradiat-
ed points are prone to tissue necrosis and, consequently, implants loss.
Complications such as fungal infections, periodontal disease, and den-

tal caries can be caused by a decreased salivary flow rate in irradiated
patients. Cao and Weischer [105], studied the efficiency of dental im-
plants in 27 patients who suffered from oral carcinoma and undergone
radiotherapy. Compared to non-irradiated patients, a considerably lower
implant survival rate was observed in irradiated patients after approxi-
mately two years of follow-up [106].

Claudy et al. [107] studied the effect of time-interval after radiother-
apy on the failure of dental implants. They proposed that a minimum
waiting period of 6 months after radiotherapy before placing dental im-
plants is not suitable, while the duration over 12 months may be advan-
tageous to healing periods. To install dental implants, clinicians should
wait longer than a year after radiotherapy. Higher pooled relative risk
(RR) of failure was obtained in patients who installed dental implants in
6 to 12 months post-radiotherapy.

Ettl et al. [108] investigated the effect of neck and head cancer ra-
diotherapy on implant rehabilitation. Results proved that rehabilitation
of implant prosthetic in patients suffering from the neck, and head can-
cer is feasible at a calculable risk. Implant success rates obtained from
Albrektsson criteria are greatly lower compared to non-tumor patients.
The main causes for failure of the implant, especially for accelerated
marginal bone resorption are implant placement in the target area of the
irradiation and xerostomia. Placing dental implants outside the target
area showed a promising prognosis comparable to those implanted in
non-irradiated patients. Implant prosthetic rehabilitation enhances pa-
tients' functional quality of life, social integration, and self-confidence
in terms of irritation by dry mouth, eating, swallowing, and/or speaking.

Chen et al. [35] investigated different risk factors such as osteopo-
rosis, diabetes, radiotherapy, and smoking for the failure of a dental im-
plant. The analysis supported the insight that radiotherapy and smoking
are considered as higher risks of failure in dental implants. They sug-
gested that smoking or radiotherapy before or after implant placement
might result in about 35% or 70% higher risk of failure of a dental im-
plant, respectively.

Korfage et al. [109] studied overdentures in patients with oral cancer
during 14 years of follow-up. Implant-retained mandibular overdentures
showed that oral functioning and prosthetic rehabilitation did not re-
late to type or number of implants, stage or primary site of the tumor,
or the type of reconstruction. Inflammation was not observed in the
peri-implant mucosa over time. The number of lost implants was higher
in radiotherapy-treated patients (8.5%) compared to the untreated ones
(0.5%). Compared to non-treated patients, problems in oral function-
ing was more in patients who had been radiotherapy-treated, and less
satisfaction was reported. Fewer problems were reported in oral func-
tioning by patients having an implant-retained mandibular overdenture
in comparison with patients without an overdenture. Since peri-implant
health was reasonable in patients with mandibular overdentures and oral
functioning enhanced significantly, the initial placement of an implant
should be considered as a routine procedure in the surgical planning im-
plemented for patients suffering from oral cancer.

Patients with oral cancer who had been treated by radiotherapy
and surgery were studied by Pompa et al. [21] in terms of survival of
dental implants. Results showed that the location and position of the
implants had an effect on implant loss. Furthermore, radiotherapy con-
siderably influenced implant survival. When the implant was loaded
at least 6 months after placement, considerably better outcomes were
observed. According to the study, the best chance of implant stability,
osseointegration, and, consequently, effective dental rehabilitation can
be achieved by a delayed loading protocol.

4.5. Osteoporosis

A very common skeletal disease in human is osteoporosis, which
is determined by the low density of bone tissues [110-115]. A constant
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Fig. 2. Comparison of normal bone and osteoporosis.

reduction in bone quantity and volume results from imbalances in bone
remodeling [116]. Fig. 2 depicts the normal bone and osteoporosis.

Osteoporosis that is highly prevalent in the aged population has det-
rimental impacts on dental implant therapy; the low bone mineral densi-
ty and alveolar ridge atrophy, resulting from osteoporosis can deteriorate
bone quality and quantity in implant location [35].

According to the latest estimations, osteoporosis is expected to in-
fluence 200 million women around the world, among which two-thirds
aged 90 years, two-fifths aged 80, one-fifth aged 70, and one-tenth aged
60 [117]. Primary osteoporosis is senile and postmenopausal. Senile os-
teoporosis appears at older ages and is caused by a reduction in bone
mass, while postmenopausal osteoporosis occurrs due to bone loss ac-
celeration caused by low levels of oestrogen [116].

Apart from the surgical procedure and properties of the implant, os-
seointegration can be affected by patient dependent variables altering the
bone quantity and quality. Hence, osteoporosis that causes the reduction
of the bone mass and strength, decreases in the regenerative capacity of
bone, and changes in the microstructure that is regarded as a risk factor
for dental implants. Nevertheless, there is no strong evidence that shows
differences in the survival of patients with osteoporosis and healthy indi-
viduals. Thus, the disease could not be considered as a contraindication
for placing implants. Unfortunately, the use of bisphosphonates (BP),
especially parenteral BPs, which is the most commonly utilized phar-
macologic agents for osteoporosis treatment, leads to the acceleration of
problems related to implant osseointegration [117].

Niedermaier et al. [118] also evaluated survival rates of implant-sup-
ported dentures in osteoporosis patients for up to 7 years. Although the
results showed a higher level of implant failure in osteoporosis patients
during 7 years of followed up, the researchers investigated only seven
patients with such conditions. They mentioned that two of the failures
were related to a patient who was being treated with oral bisphospho-
nates. However, the relation between the use of bisphosphonates and
implant failure is still controversial.

Alsaadi et al. [119], studied the influence of systemic and local fac-
tors on the failures in oral implant, up to abutment connection. A positive
relation between osteoporosis and osseointegrated implant failure was
reported, and also higher implant failure rates were observed in patients
who smoke, patients with lower bone quality, patients with implants
placed in the posterior region, and individual suffering from Crohn’s
disease, and the ones with short and wide implants.

Liu et al. [120] reported that the combined use of silicon and gallium
improve osseointegration of the dental implant in osteoporosis patients.
Based on the study, gallium could directly augment bone mass, inhibit
bone calcium release, and prevent bone osteolysis. Bone anabolic effects
are seen in silicon that acts as a necessary modulator in bone formation.
They proposed that their hypothesis could be beneficial to osteoporotic

patients by improving the success rate of dental implants.

5. Conclusions and future insights

In the present study, the impact of different risk factors including os-
teoporosis, diabetes, smoking, radiotherapy in head and neck on dental
implant failure has been reviewed. Due to the adverse influence on osse-
ointegration, osteoporosis, radiotherapy, and smoking are considered as
higher risk factors for dental implant failure. Additionally, taking some
drugs such as bisphosphonates that are used for osteoporosis treatment
can cause some complications in osseointegration. Heavy smoking has
an adverse impact on the healing of bone surrounding dental implants
through the reduction of healing speed. In addition, the target area of ra-
diotherapy is susceptible to marginal bone resorption leading to implant
failure. However, diabetes has lower risk factors (i.e., complications
compromise the healing of soft tissues, periodontitis, tooth loss, delayed
wound healing, and impaired response to infection, etc.). Overall, addi-
tional insight for implementing dental implants through controlled and
predictable treatment procedures should be provided for clinical den-
tists.

Coatings are of great importance in medical applications and offer
various advantages in extensive fields. Hence, a special coating can be
developed to reduce the possibility, and risk factors contributing to den-
tal implant failure such as osteoporosis, radiotherapy, smoking, etc. that
are influenced by some external factors including chemical materials,
radio waves, and effective drugs. Considering the lack of individual
risk-isolated research with high quality in terms of osteoporosis and
diabetes, there is a need for further well-designed investigations, with
precise control of confounding parameters in future studies.
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