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Abstract 
Dental implants demonstrate high long-term success; however, failures still occur because of multifactorial 
biological, mechanical, and patient-related factors. This retrospective single-center study evaluated implant 
failures at a private clinic in Benghazi, Libya, over eight years (2016–2023). Among 1,602 implants placed in 
791 patients, 46 implants failed, yielding an overall failure rate of 2.8%. Early failures were primarily associated 
with smoking, impaired healing, poor bone quality, and compromised periodontal health, whereas late failures 
were predominantly related to parafunctional habits, particularly bruxism, resulting in prosthetic and 
mechanical complications. Careful preoperative assessment, periodontal management, smoking cessation, 
and long-term maintenance are essential to minimize implant failure and improve treatment outcomes. 
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Introduction 
Dental implants are considered one of the most significant advancements in restorative dentistry. They not only restore 
function but also enhance aesthetics, improve patient confidence, and contribute positively to oral health-related quality 
of life. Over the past few decades, research has consistently demonstrated high survival rates for dental implants, 
positioning them as a preferred choice for replacing missing teeth. However, despite the high predictability of outcomes, 
failures still occur due to a range of biological, surgical, prosthetic, and patient-related factors [1]. 
Dental implants are widely regarded as the most reliable solution for edentulism, with studies indicating a success rate of 
97% at 10 years and 75% at 20 years [2, 3]. However, as with other dental treatments, implants are prone to failure, and 
complications may occur. Being an expensive and time-consuming project, it is critical to know the possible reasons for 
implant failure and how to prevent them. These considerations emphasize the importance of carefully evaluating patient- 
and clinician-related factors before implant placement. Generally, dental implants are expected to last for several years, 
and any complications may take place after a significant period of their placement. Therefore, long-term follow-up 
associated with such complications may not occur at the same clinic where the implant was initially placed. Therefore, it 
is difficult to record the outcome of each case, and the overall incidence of dental implant removals remains unknown [1]. 
Although dental implants have a low failure rate, they still fail. Implant failures are categorized as either early, such as 
excessive heating of the bone during drilling, over-preparation of the surgical site, or low-density bone that interferes with 
the implant's primary stability. Additionally, late-onset failures may arise from an infectious source like peri-implantitis 
[4]. This reflects the importance of meticulous assessment of all related variables to optimize the outcomes. Additionally, 
in some cases, the implant may be completely osseointegrated, but it needs to be removed from a prosthetic point of 
view, as it is in an unrecoverable position. Overload as a result of parafunctional habits, if not addressed properly, could 
lead to late implant failure. Generally, late implant failures show no or minimal mobility, as the implant always has 
satisfactory apical osseointegration. These considerations emphasize the importance of carefully evaluating patient- and 
clinician-related factors before implant placement [5]. 
The causes of dental implant failure are diverse and may include both biological (peri-implant mucositis, peri-implantitis) 
and mechanical (fracture of the implant body and complete loss of osseointegration) complications. Of those, peri-
implantitis is one of the most common causes for failure of the implant and has even been estimated to be 12.8% based 
on a meta-analysis. The peri-implantitis etiology is multifactorial and can be of bacterial origin, the most common system 
pathological cause or clinic -related surgical and prosthetic or biomechanical factors [6]. Surgical factors comprise 
malposition of the implant and inadequate bone augmentation while prosthetic factors include excess residual cement 
and prosthetic designs that limit effective oral cleaning. Biomechanical causes, such as occlusal overload, deep overbite 
and parafunctional habits might also play additional roles in the implant failure [7]. 
Implant failure can also be categorized based on its state of clinical condition. Askary et al. classified the implants into 
ailing, failing, and failed. Ailing implants are associated with only soft tissue complications and a more favorable 
prognosis, while failing implants show progressive bone loss but appear clinically stable. In case of failed implants, 
excessive mobility and bone loss higher than70% are considered as out-of-treatment. Diagnosis of failing or failed 
implants requires clinical and radiographic signs such as infection, probing depth, pain, mobility, changes in percussion 
sound and peri-implant bone loss on radiography [8]. Ensuring long-term implant success necessitates proactive 
strategies to address a set of potential risk factors that need to be assessed before the procedure. These factors could be 
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related either to the dentist (preoperative, perioperative, and postoperative factors) or to the patient, which could be local 
risk factors, bone quality, bone quantity, smoking, irradiation, para-functional habits, bruxism, and systemic diseases. 
Such factors could also be related to the dental implant itself, like implant material or surface characteristics [9]. 
In biological terms, failures result in either early or late implant failure when osseointegration with the host tissue does not 
occur as expected. Early failures occur before or during the stage of healing abutments. These are essentially attributable 
to the insufficiency of appropriate osseointegration [10, 11]. By contrast, late failures involve the loss of a preexisting 
implant. Due to different etiologies, including occlusal overload or peri-implantitis [12]. Conversely, complications of the 
prostheses are due to mechanical failures of the implant components and/or prosthetic structures such as screw 
loosening, chipping, and loss of retention [13]. Implant failure is attributed to various systemic and local factors, including 
systemic exogenous factors, for instance, diabetes, smoking, and taking medications that may bring about prevent wound 
healing and osseointegration. Whereas some studies have shown harmful effects of these conditions on implant survival. 
yielded disparate results regarding their consequences [14]. 
A major gap in the literature is the lack of comprehensive epidemiological data on dental implant removal in Libya, largely 
due to fragmented long-term follow-up and the absence of systematic case tracking. Consequently, the incidence, 
patterns, and determinants of implant removal remain poorly characterized. Moreover, the influence of mechanical and 
structural factors, including implant diameter, angulation, positioning, and abutment type, has not been adequately 
investigated in the Libyan population, highlighting the need for locally relevant clinical research [15]. 
Dental implants have a high reliability and predictability, but failures still happen because multiple biological, surgical , 
prosthetic, or patient-related factors interact in this complex multifactorial situation. These have great relevance as the 
failure of dental implant therapy is a time-consuming, prolific, and expensive process for both the clinician and patient [1]. 
Thus, precise identification and prevention of the specific causes of implant failure represents a key clinical priority. 
Therefore, the current study aimed to assess the most common causes of implant failure and the risk factors associated 
with it by retrospectively evaluating a single clinic experience in Benghazi, Libya. 
 
Methods 
This retrospective clinical study was conducted to evaluate the primary causes and associated risk factors of dental 
implant failure by analyzing a single-center experience at the Smile Center in Benghazi. Over an eight-year observation 
period spanning from 2016 to 2023, a total of 1,602 dental implants were surgically placed by three experienced surgeons 
across a cohort of 791 patients, who were monitored collectively for a period exceeding seven years. Strict inclusion 
criteria dictated that only implants explicitly indicated for removal or those that had already been removed were eligible 
for analysis. Out of the 1,602 tracked implants, 46 met these criteria for clinical failure, resulting in an overall failure rate 
of 2.8%. The 46 failed implants were identified in 34 distinct patients (20 females and 14 males, aged 18–65 years). 
Implant-level data were analyzed for the 46 failed implants, while patient-level demographic and clinical characteristics 
were assessed among the 34 affected patients. 
Data collection involved compiling detailed medical histories, conducting clinical evaluations, and reviewing surgical 
records. Furthermore, a comprehensive radiographic assessment was performed for each case utilizing intraoral 
periapical, panoramic, or cone-beam computed tomography (CBCT) images. To assess potential risk factors, patients 
were systematically categorized based on demographic data (age and gender), lifestyle habits (smoking), dental history 
(history of periodontal disease and parafunctional habits like bruxism), and systemic medical conditions, including 
controlled diabetes mellitus. Finally, to determine specific biological and mechanical failure patterns, the sample was 
chronologically stratified by the timing of failure. Early implant failures were defined as those occurring within the first year 
following placement, typically before the completion of functional loading, whereas late implant failures were defined as 
those occurring more than one-year post-placement after initial osseointegration had been successfully established.  
 
Results  
The clinical records of 791 patients and 1,602 placed dental implants were reviewed. A total of 46 failed implants were 
identified, corresponding to an overall implant failure rate of 2.8%. These 46 failed implants occurred in 34 distinct 
patients, indicating that some patients experienced failure of more than one implant. Therefore, all 46 failed implants 
were included in the implant-level analysis, while patient-level demographic and clinical characteristics were evaluated 
among the 34 affected patients. Of the 46 failed implants, 16 (34.8%) were classified as early failures occurring within the 
first year after implant placement, whereas 30 (65.2%) were classified as late failures occurring more than one year after 
placement. The 34 patients included 20 females and 14 males, with ages ranging from 18 to 65 years. Age-group analysis 
showed that 7 patients were aged 18–30 years, 14 were aged 30–45 years, 6 were aged 45–60 years, and 7 were older than 
60 years. Among the 34 patients, 6 had diagnosed diabetes mellitus, although their blood glucose levels were clinically 
controlled during the treatment period. 
The underlying etiology and failure patterns differed significantly between the two chronological groups. Early implant 
failures were predominantly associated with patient-related lifestyle and localized healing variables, among which 
smoking emerged as the most prominent risk factor. Other major contributors to the early failure category included 
impaired healing and suboptimal bone quality. Conversely, late implant failures exhibited initial successful 
osseointegration but were strongly correlated with mechanical and prosthetic complications driven by parafunctional 
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habits, including nocturnal bruxism. These mechanical overloads in the late category resulted in progressive biological or 
prosthetic failures, specifically manifesting as screw loosening, screw fractures, or standalone implant body fractures. 
Notably, a compromised history of periodontal disease was identified as a major, statistically significant risk factor that 
was strongly related to implant failure in both the early and late failure groups, underscoring its persistent negative 
influence on overall implant prognosis. 

 
Figure 1. Incidence of implant failure. 

 
Figure 2. Most common failure causes among early category. 

 
Figure 3. Most common failure causes among the late category. 

 

 
Figure 4. Failure manners of the late category. 
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Figure 5. Nature of prosthetic failure. 

 

 
Figure 6. Compromised periodontal condition strongly related with both groups. 

 
Discussion 
The findings of this retrospective study align closely with international literature identifying smoking as a primary 
contributor to early implant failure. Nicotine’s well-documented vasoconstrictive properties reduce localized blood flow 
and oxygen supply to healing tissues, which significantly impairs the early stages of osseointegration. Furthermore, 
smoking compromises the host immune response and diminishes collagen production, thereby prolonging the overall 
healing process and increasing patient susceptibility to peri-implant diseases [16]. Our data proposes a strong 
relationship between early implant failure and smoking habits, reinforcing previous studies by Bain and Moy, which 
suggested that smoking causes both systemic and local injury to tissues, resulting in decreased tissue oxygenation that 
negatively impacts bone healing and regeneration. As the primary active component in cigarettes, nicotine reduces the 
proliferation of red blood cells, macrophages, and fibroblasts—all of which are cellular elements essential to the cascade 
of osseointegration. While certain historical studies have failed to demonstrate a statistically significant direct impact of 
smoking on implant survival, substantial modern literature implies that smoking is deeply associated with secondary 
complications such as marginal bone loss, peri-implantitis, and compromised bone quality and quantity, which ultimately 
degrade the long-term success rate of the implant [17].  
In contrast to the biological failures seen early on, late implant complications in this cohort were heavily driven by 
mechanical and functional overloads. Parafunctional habits, including nocturnal bruxism, exert excessive, non-axial 
mechanical loads on fully osseointegrated dental implants. Over time, this chronic stress leads to progressive marginal 
bone loss, severe prosthetic complications, or catastrophic structural failures, such as implant body fractures [18]. 
Existing dental literature widely recognizes parafunctional habits as a key risk factor for late-stage implant failure, with 
some studies reporting that more than 77% of all documented implant body fractures occur in patients presenting with 
clinical signs of chronic bruxism. Interestingly, while our study established a clear link between parafunctional habits, 
prosthetic breakdown, and peri-implantitis, other mechanical variables—such as implant diameter, placement 
angulation, cross-sectional position, and the specific type of prosthetic abutment—were not investigated in this dataset.  
When evaluating both chronological failure groups collectively, a compromised periodontal condition emerged as a 
pervasive risk factor strongly related to implant failure across the board [1]. This underscores the critical need for 
comprehensive, proactive risk-management protocols prior to surgical intervention. Implementing systematic clinical 
strategies—such as mandatory preoperative smoking cessation counseling, meticulous active periodontal disease 
management, and the routine fabrication of protective occlusal night guards for patients with diagnosed bruxism—can 
significantly mitigate mechanical and biological risks, thereby reducing the incidence of implant failure and improving 
long-term clinical predictability [19].  
While the study offers important insight, it has several key limitations that should be borne in mind when interpreting the 
results. First, the retrospective analysis was limited to a single clinical center, which of course would potentially lead to 
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tracking limitations; due to the long-life expectancy of dental implants, patients suffering from late complications may 
decide to be treated in other centers, making it very difficult to register all events or calculate an absolute global rate of 
implant failure [20]. This analysis was also restricted since it did not explore numerous pertinent mechanical and surgical 
factors that directly impact implant prognosis, including: the diameter of an implant, the angulation of its placement 
where on cross section numerically or profiled, and which particular kind of prosthetic abutment utilized [11]. Moving past 
these limitations, prospective study designs with robust epidemiologic data will be integral for future work with much 
larger patient cohorts and multicenter tracking networks. Additional studies should also examine the unique effects of 
different implant material properties, surface topographies, and restorations. In the end, large-scale, long-term survival 
studies done on increasingly diverse and heterogeneous patient groups will be necessary to develop risk-management 
strategies in implant dentistry that can be more broadly generalized. 
 
Conclusion 
This single-center study conducted in Benghazi, Libya highlighted the multifactorial nature of dental implant failure. While 
early implant failures were predominantly associated with smoking and compromised periodontal health, late failures 
were strongly correlated with parafunctional habits, particularly bruxism. The overall failure rate of 2.8% seen in our study 
is consistent with international data, reaffirming that dental implants remain an exceptionally reliable treatment modality. 
Additionally, meticulous preoperative evaluation, patient education, and long-term maintenance protocols are critical 
factors in optimizing positive outcomes. 
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