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Abstract

This article provides a comprehensive insight into the
causes, prevention, and treatment strategies for dental
implant failure. Dental implants have revolutionized
tooth replacement, but their success can be compromised
by various factors. The causes of implant failure include
poor osseointegration, peri-implantitis, infection, and
overloading. Factors such as inadequate bone density or
quality, improper implant positioning, smoking, and

systemic conditions like diabetes can hinder the

osseointegration process. Peri-implantitis is often caused
by poor oral hygiene, excessive biting forces, residual
cement, and systemic factors. Infections can occur
during or after the surgical placement of dental implants.
Factors such as bruxism (teeth grinding), misaligned
occlusion, or lack of support from adjacent teeth
contribute to overloading. To

prevent failure,

comprehensive patient evaluation, proper treatment
planning, emphasis on oral hygiene, and implant-

supported restorations are crucial. Treatment strategies
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involve surgical interventions, antibiotic therapy, soft

tissue management, and occlusal adjustments.
Understanding these secrets of dental implant failure is
essential for achieving successful and long-lasting
outcomes.

Keywords: Dental Implant Failure, Osseointegration,
Peri-Implantitis, Infection, Overloading, Occlusal
Adjustment.

Introduction

Dental implants have revolutionized the field of
dentistry, offering a reliable and long-lasting solution for
replacing missing teeth (1). These titanium-based
implants are surgically placed into the jawbone,
providing a stable foundation for the attachment of
prosthetic teeth or crowns (2). They have gained
immense popularity due to their ability to restore both
the functionality and aesthetics of a natural tooth (3).
However, despite their high success rates, there are
instances where dental implant failure occurs (4).
Implant failure is defined as the inability of an implant to
fulfill its intended function and may encompass a variety
of complications, such as implant mobility, peri-implant
infection, or the need for implant removal (5).
Understanding the causes of dental implant failure is of
paramount importance in order to mitigate the associated
risks and improve treatment outcomes. By identifying
and addressing these causes, dental professionals can
implement preventive measures and develop effective
treatment strategies to ensure the success and longevity
of dental implants (6).

This article aims to delve into the secrets of dental
implant failure, shedding light on the underlying causes,
prevention techniques, and treatment options. By
exploring the scientific literature and drawing upon the

expertise of dental professionals, we will provide

©2023, IJIMACR

valuable insights into the multifactorial nature of implant
failure and highlight the strategies that can be employed
to minimize the occurrence of such failures.

Causes of Dental Implant Failure

Poor Osseointegration (8-12): One of the primary
reasons for dental implant failure is poor
osseointegration. Osseointegration is the critical process
by which the implant integrates and fuses with the
surrounding bone, providing stability and support for the
implant restoration. However, several factors can impede
this process and compromise the success of
osseointegration.

Inadequate bone density or quality is a common factor
contributing to poor osseointegration. Sufficient bone
volume and density are necessary to provide a stable
foundation for the implant. Insufficient bone may result
from resorption due to tooth extraction, periodontal
disease, trauma, or genetic factors. In such cases, the
lack of adequate bone support can prevent proper
osseointegration, leading to implant failure.

Improper implant positioning during the surgical
placement can also hinder osseointegration. Precise
placement of the implant is crucial for achieving optimal
bone-to-implant contact. If the implant is positioned
incorrectly, such as in proximity to adjacent roots,
nerves, or sinuses, it can disrupt the natural healing
process and compromise osseointegration. Smoking has
been consistently identified as a significant risk factor
for implant failure. The chemicals in tobacco smoke can
inhibit blood flow and impair the healing process,
negatively impacting osseointegration. Smoking has
been associated with reduced bone density, increased
risk of peri-implantitis, and higher implant failure rates

compared to non-smokers.
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Systemic conditions, such as diabetes, can also
contribute to poor osseointegration and implant failure.
Diabetes affects the body's ability to heal and regenerate
tissues, including bone. It can impair blood circulation,
compromise immune function, and hinder the formation
of new blood vessels necessary for successful
osseointegration. Other factors that may affect
osseointegration include poor surgical technique,
implant surface characteristics, and patient-specific
factors such as age, medications, and nutritional status.
Surgical errors, such as overheating the bone during
implant placement or contamination of the implant
surface, can hinder osseointegration. Additionally,
certain medications, such as bisphosphonates used for
treating osteoporosis, can impair bone remodeling and
affect osseointegration.

To mitigate the risk of poor osseointegration, careful
patient selection and treatment planning are essential. A
thorough evaluation of the bone quality and quantity
through radiographic imaging, such as cone-beam
computed tomography (CBCT), helps identify patients at
risk. Bone augmentation procedures, such as bone
grafting or sinus lifts, can be considered to enhance bone
guantity and quality before implant placement. Proper
implant selection, surgical technique, and adherence to
aseptic protocols during the surgical procedure are
crucial for promoting successful osseointegration.
Peri-implantitis(13-18): Peri-implantitis is a common
complication associated with dental implants and can
significantly contribute to implant failure if not properly
managed. It is characterized by inflammation and
progressive destruction of the soft and hard tissues
surrounding the implant.The primary cause of peri-
implantitis is poor oral hygiene. Similar to natural teeth,

dental implants are susceptible to bacterial biofilm
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formation, commonly known as dental plaque. If plaque
is not effectively removed through regular brushing,
flossing, and professional cleanings, it can accumulate
around the implant, leading to inflammation and
subsequent tissue destruction. The biofilm can also
harbor more aggressive bacteria, such as Porphyromonas
gingival is and Aggregatibacter actinomycetemcomitans,
which further contribute to the inflammatory process.
Excessive biting forces can also play a role in the
development of peri-implantitis. When the implant is
subjected to excessive or unbalanced forces, it can lead
to overloading, which disrupts the delicate balance
between the implant and the surrounding tissues.
Overloading can result from factors such as bruxism
(teeth grinding), misaligned occlusion, or lack of implant
support from adjacent teeth. The resulting micro-
movement and trauma can trigger inflammation and
tissue breakdown around the implant.

Residual cement left behind after the placement of
implant-supported restorations can contribute to peri-
implantitis. If excess cement is not completely removed,
it can serve as a nidus for bacterial growth and initiate an
inflammatory response. The presence of cement can
impede proper oral hygiene maintenance and make it
difficult to effectively clean around the implant,
increasing the risk of peri-implant inflammation.
Systemic factors, such as smoking and certain medical
conditions, can also influence the development and
progression of peri-implantitis. Smoking has been
associated with an increased risk of peri-implantitis, as it
negatively affects blood circulation, impairs immune
function, and reduces the body's ability to combat
infection and inflammation. Medical conditions that

compromise the immune system, such as diabetes and

o
immunosuppressive disorders, can impair the body's ¢
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ability to control the inflammatory response, making
individuals more susceptible to peri-implantitis.

If left untreated, peri-implantitis can lead to further
complications and eventual implant failure. The
inflammatory process results in the destruction of the
supporting bone and connective tissues around the
implant. This leads to pocket formation, increased
mobility of the implant, and compromised implant
stability. As the bone loss progresses, the implant may
become loose or eventually fail.

To prevent and manage peri-implantitis, comprehensive
oral hygiene maintenance is crucial. Patients should be
educated on proper oral hygiene techniques specific to
implant care and encouraged to follow a diligent oral
hygiene routine. Regular professional cleanings,
including the removal of biofilm and calculus around the
implant, are essential for preventing and managing peri-
implant inflammation.

In cases of established peri-implantitis, treatment
strategies may include mechanical debridement of the
implant surface to remove the biofilm, surgical
interventions to access and clean the infected tissues, and
regenerative procedures to promote tissue.

Infections (19-21): Infections around dental implants
can have a significant impact on their success and
longevity. These infections can occur during the surgical
placement of the implants or develop postoperatively.
Several factors contribute to the development of
infections, including bacterial contamination, inadequate
sterilization techniques, and compromised immune
systems.During the surgical placement of dental
implants, it is crucial to maintain a sterile environment to
minimize the risk of bacterial contamination. However,
despite strict adherence to sterilization protocols,

bacterial colonization can still occur. The oral cavity
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harbors numerous bacteria, and if proper precautions are
not taken, these bacteria can contaminate the implant
surface or the surrounding tissues during the surgical
procedure. Factors such as inadequate disinfection of
instruments, poor aseptic technique, or insufficient
antibiotic prophylaxis can increase the risk of bacterial
contamination.

Inadequate sterilization techniques can also contribute to
implant-related infections. Instruments used during
implant placement, such as drills, implant drivers, and
implant analogs, should be properly sterilized to
eliminate any potential sources of infection. Failure to
follow appropriate sterilization protocols can result in
the survival of bacteria or other microorganisms on the
instruments, leading to postoperative infections.
Compromised immune systems can make individuals
more susceptible to implant-related infections. Patients
with conditions such as diabetes, autoimmune disorders,
or immunosuppressive therapies may have impaired
immune responses, reducing their ability to fight off
bacterial infections. A compromised immune system
allows bacteria to proliferate and establish an infection
around the implant site more easily.

Untreated infections can have detrimental effects on
dental implants. The infection can lead to peri-
implantitis, a destructive inflammatory process that
affects the soft and hard tissues surrounding the implant.
The bacteria associated with the infection can cause an
inflammatory response, resulting in bone loss and
damage to the supporting tissues. As the infection
progresses, the bone supporting the implant may
continue to deteriorate, leading to implant mobility, loss
of stability, and eventual failure.

Timely and appropriate treatment of implant-related

i
infections is crucial to prevent further complications. ¢
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Treatment typically involves the administration of
targeted antibiotic therapy to eliminate the infection. The
choice of antibiotics should be based on the specific
bacteria involved and the patient's medical history. In
some cases, surgical intervention may be necessary to
access and clean the infected tissues thoroughly. This
can involve procedures such as implant surface
decontamination, debridement of infected tissues, or
even implant removal in severe cases.
Prevention of infections around dental implants requires
a comprehensive approach. Strict adherence to aseptic
techniques during implant placement, including proper
sterilization of instruments, can help minimize the risk
of bacterial contamination. Prophylactic antibiotics may
be prescribed for patients with specific risk factors, such
as compromised immune systems or a history of
previous infections. It is also essential to educate
patients about maintaining good oral hygiene and
providing instructions on proper care and maintenance
of dental implants. Regular follow-up visits with the
dental professional allow for the early detection and
treatment of any signs of infection or inflammation.

Overloading(22): Overloading is a significant factor

that can contribute to dental implant failure. It refers to

the application of excessive biting forces on the implant
shortly after placement, which can disrupt the healing
process and compromise the stability of the implant.

There are several factors that can lead to overloading of

dental implants:

a) Bruxism (teeth grinding) (23,24): Bruxism is a
parafunctional habit characterized by the clenching
or grinding of teeth, often unconsciously. Patients
with bruxism exert excessive forces on their teeth,
including dental implants, which can exceed the

normal physiological range. These excessive forces
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can place undue stress on the implant and
surrounding structures, leading to implant failure
over time. Patients with bruxism may require
additional protective measures, such as a bite splint,
to distribute the forces more evenly and reduce the
risk of overloading the implant.

b) Misaligned occlusion (25,26): Occlusion refers to
the way the upper and lower teeth come together
when biting or chewing. If the occlusion is
misaligned or improperly balanced, it can result in
uneven distribution of biting forces. This can lead to
excessive forces being applied to specific areas,
including dental implants, causing overloading.
Proper evaluation and adjustment of the occlusion
during the treatment planning phase can help prevent
overloading and ensure that the forces are distributed
evenly among the teeth and implants.

c) Lack of implant support from adjacent teeth (27,28):
Dental implants rely on the surrounding teeth for
support and stabilization. If adjacent teeth are
missing or compromised, it can create an imbalance
in the bite forces. Without adequate support from
neighboring teeth, the implant may bear a greater
load, leading to overloading. In such cases, it may be
necessary to consider additional restorative or
prosthetic solutions to ensure proper distribution of
forces and minimize the risk of overloading the
implant.

It is important to address overloading promptly to

prevent implant failure. Overloading can lead to various

complications, including:

a. Micro-movement of the implant (29): Excessive
forces can cause micro-movement of the implant
within the bone, preventing proper osseointegration

and compromising the stability of the implant. This
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can result in implant mobility and failure to achieve
a solid and durable connection with the surrounding
bone.

b. Bone loss (30): Overloading can lead to bone loss
around the implant, known as peri-implant bone
loss. The excessive forces can cause bone resorption,
weakening the support for the implant and
increasing the risk of implant failure.

Prevention and treatment strategies for implant

failure (31-33):

Preventing and managing poor osseointegration is

crucial for the success of dental implants. Here are some

strategies to help prevent and manage this issue:

e Comprehensive Patient Evaluation: A thorough
evaluation of the patient's oral health, bone density,
and systemic conditions should be conducted before
considering dental implant placement. This
evaluation helps identify potential risk factors that
may contribute to poor osseointegration. Patients
with compromised bone density or systemic
conditions that affect bone metabolism, such as
osteoporosis or diabetes, may require additional
precautions or treatment modifications.

o Adequate Treatment Planning: Proper treatment
planning is essential to ensure optimal implant
placement and osseointegration. This includes
selecting the appropriate implant size, type, and
design based on the patient's specific needs and
anatomical considerations. Additionally, careful
consideration should be given to implant positioning
and angulation to maximize contact with healthy
bone and promote osseointegration.

e Augmentation Techniques: In cases where there is
inadequate bone volume or density, bone

augmentation techniques may be necessary to
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improve the quality and quantity of the available
bone. This can involve procedures such as bone
grafting, sinus lift, or ridge augmentation. These
techniques help create a more favorable environment
for osseointegration by providing adequate bone
support for the implant.

Smoking Cessation: Smoking has been consistently
associated with a higher risk of implant failure,
including poor osseointegration. Nicotine and other
harmful substances in tobacco products can impair
blood flow and compromise the healing process.
Encouraging patients to quit smoking before implant
placement significantly improves the chances of
successful osseointegration.

Proper Surgical Technique: Following proper
surgical protocols and techniques is crucial for
successful ~ osseointegration.  This includes
maintaining a sterile surgical field, precise implant
placement, and proper handling of surrounding
tissues. Attention should also be given to
minimizing trauma to the bone and soft tissues
during the surgical procedure, as excessive trauma
can hinder the healing process and compromise
osseointegration.

Implant Surface Modifications: The surface
characteristics of dental implants can influence the
osseointegration process. Implants with enhanced
surface properties, such as rough or microtextured
surfaces, have shown improved osseointegration
compared to smooth implants. These surface
modifications enhance the implant's ability to
integrate with the surrounding bone, leading to better
long-term outcomes.

Patient Education and Compliance: Educating

patients about the importance of proper oral hygiene

o
o
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and maintenance is crucial for preventing poor
osseointegration. Patients should be instructed on
appropriate oral hygiene practices, including regular
brushing, flossing, and the use of antimicrobial
mouth rinses. They should also be encouraged to
attend regular follow-up visits to monitor the health
of the implant and address any concerns promptly.

In cases where poor osseointegration has already

occurred, management strategies may involve (34-36):

e Close monitoring: Regular follow-up visits to assess
the implant's stability, bone levels, and signs of
inflammation or infection are important. Early
detection of any issues allows for timely intervention
and improves the chances of salvaging the implant.

e Treatment of underlying factors: If systemic
conditions or lifestyle habits (such as smoking) are
contributing to poor osseointegration, appropriate
management of these factors is essential. This may
involve collaborating with the patient's primary
healthcare provider to optimize their systemic health
and address any modifiable risk factors.

e Revision

surgery: In some cases, if poor

osseointegration  persists  despite  conservative
management, revision surgery may be required. This
can involve implant repositioning, bone grafting, or
the use of alternative implant designs or materials to
promote osseointegration.

Preventing and managing peri-implantitis is crucial for

avoiding dental implant failure. Here are some strategies

to help prevent and manage this condition(37-39):

e Oral Hygiene and Maintenance: Proper oral hygiene
practices are essential to prevent peri-implantitis.
Patients should be educated about the importance of
regular brushing, flossing, and the use of interdental

cleaning devices, such as interdental brushes or
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water flossers, to effectively remove plaque and
debris from around the implant. Regular professional
cleanings should be scheduled to remove any hard
deposits (calculus) that cannot be eliminated through
regular oral hygiene practices.

o Routine Follow-up Visits: Regular follow-up
visits with the dental professional are crucial for
monitoring the health of the implant and detecting any
signs of peri-implant inflammation or infection at an
early stage. These visits should include clinical
examinations, radiographic evaluations, and periodontal
assessments to assess the stability of the implant and the
health of the surrounding tissues.

e Residual Cement Removal: Cement remnants left
behind after the placement of implant-supported
restorations can contribute to peri-implantitis. Proper
removal of excess cement is essential to prevent
inflammation and subsequent tissue damage.
Techniques such as cementation guides or the use of
cement-retained restorations can minimize the risk
of residual cement.

e Systemic Factors: Certain systemic factors, such as
diabetes or immunocompromised conditions, can
increase the risk of peri-implantitis. Managing these
systemic factors in collaboration with the patient's
primary healthcare provider is crucial to minimize
the risk. Optimal glycemic control in diabetic
patients and appropriate  management  of
immunocompromised conditions can help reduce the
susceptibility to peri-implantitis.

e Occlusal Evaluation and Adjustment: Imbalances in
the occlusion (bite) can contribute to excessive
forces on the implant, leading to peri-implantitis.
Ensuring proper occlusal harmony and balance is

essential. Occlusal evaluation and adjustments, if
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necessary, should be performed to distribute the
biting forces evenly among the teeth and implants.

e Antibiotic Prophylaxis: In certain cases, antibiotic
prophylaxis may be considered to prevent peri-
implantitis. This is typically recommended for
patients with a history of previous implant-related
infections or those who are at a higher risk due to
systemic conditions or specific implant-related
factors. The choice of antibiotics should be based on
the specific circumstances and the patient's medical
history.

Intervention: In cases

e Surgical where  peri-

implantitis has progressed and conservative
measures have been ineffective, surgical intervention
may be necessary. Surgical techniques, such as flap
debridement, can be performed to access and clean
the affected implant surface, remove infected tissues,
and promote the regeneration of healthy tissues. In
some cases, regenerative procedures, such as bone
grafting or guided tissue regeneration, may be
employed to restore the health and stability of the
peri-implant tissues.

It is important to note that prevention is key in managing

peri-implantitis. Regular monitoring, patient education,

and proper maintenance of oral hygiene are critical for

preventing the development and progression of this

condition. Early intervention and prompt management of

peri-implantitis can significantly improve the chances of

preserving the implant and achieving successful long-

term outcomes.

To prevent overloading and minimize the risk of implant

failure, several strategies can be employed (40-42):

e Treatment planning: Careful treatment planning,
including a thorough evaluation of the patient's

occlusion and bite forces, is essential. This allows
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for the identification of any potential issues and the
development of a treatment plan that ensures proper
implant positioning and occlusal balance.

e Bite splints or occlusal adjustments: For patients
with bruxism or misaligned occlusion, the use of a
bite splint or occlusal adjustments can help distribute
biting forces more evenly and reduce the risk of
overloading the implant. Bite splints provide a
cushioning effect, absorbing excessive forces and
protecting the implant from damage.

e Restoration of adjacent teeth: If adjacent teeth are
missing or compromised, it may be necessary to
consider restorative or prosthetic solutions, such as
dental bridges or partial dentures, to provide
adequate support and balance the bite forces.

By addressing factors that contribute to overloading and
implementing preventive measures, the risk of implant
failure due to excessive biting forces can be significantly
reduced. Close monitoring and regular follow-up visits
with the dental professional are also crucial to detect and
address any signs of overloading early on, ensuring the
long-term success and stability of the dental implant.

Discussion

Dental implant failure can have various causes, and

understanding these factors is essential for preventing

and addressing implant failures effectively. Poor

osseointegration,  peri-implantitis,  infection, and
overloading are among the leading causes of implant
failure. By identifying and addressing these causes,
dental professionals can implement preventive measures
and treatment strategies to enhance implant success rates
and longevity (7).

Conclusion

In conclusion, understanding the secrets of dental

implant failure is crucial for achieving successful and
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long-lasting outcomes. Poor osseointegration, peri-
implantitis, infection, and overloading are among the
leading causes of implant failure. Factors such as
inadequate bone density or quality, improper implant
positioning, smoking, and systemic conditions like
diabetes can hinder the osseointegration process. Poor
oral hygiene, excessive biting forces, residual cement,
and systemic factors contribute to peri-implantitis.
Infections can occur during or after implant placement
due to bacterial contamination, inadequate sterilization
techniques, or compromised immune systems.
Overloading, caused by factors like bruxism, misaligned
occlusion, or lack of adjacent tooth support, can also
lead to implant failure.

To prevent failure, comprehensive patient evaluation,
proper treatment planning, emphasis on oral hygiene,
and implant-supported restorations are crucial. Careful
patient selection, evaluation of bone quality and
guantity, and consideration of systemic factors help
mitigate the risk of poor osseointegration. Regular
professional cleanings, mechanical debridement of
implant surfaces, and patient education on oral hygiene
maintenance aid in preventing and managing peri-
implantitis. Strict adherence to aseptic techniques during
implant placement, proper sterilization of instruments,
and appropriate antibiotic therapy are essential in
preventing implant-related infections.  Evaluating
occlusion and addressing bruxism, as well as ensuring
adequate support from adjacent teeth, help prevent
overloading.

Treatment strategies for implant failure may involve
surgical interventions, antibiotic therapy, soft tissue
management, and occlusal adjustments. These
approaches aim to promote osseointegration, control

peri-implantitis, eliminate infections, and distribute
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biting forces evenly. By implementing these prevention

and treatment strategies, dental professionals can

enhance the success rates and longevity of dental

implants, ultimately providing patients with functional

and aesthetically pleasing outcomes.
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