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Mechanical, technical, and biological complications of dental implants
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ABSTRACT

Evidence indicates the effectiveness of these modalities in enhancing the quality of life for the affected patients.
Furthermore, many previous investigations have assessed the survival rates of these modalities. Estimates show that
implant-supported fixed partial dentures have survival rates of up to 10 years. However, it should be noted that many
complications were reported following implantation procedures. These events can reduce the prognosis of the process
and worsen the outcomes by decreasing the survival rate. The present literature review aims to provide evidence
regarding dental implants' technical, biological, and mechanical complications. It should be noted that the incidence of
these complications is generally decreasing based on the recent advance in the field. Adequate knowledge of the
landmarks, careful treatment planning, proper case selection, obtaining a comprehensive history and information about
implant procedure, and proper sterilization protocol are all different factors that can enhance the prognosis of the implant
procedure. These can also reduce the frequency of the reported complications. Furthermore, these complications can be
further reduced by being up to date with the recent advances and potential problem-solving research that usually
provides adequate solutions that can reduce the frequency of these complications.
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INTRODUCTION

Implants have been introduced to dentistry secondary to
the increasing population's need to restore pleasing
aesthetics after teeth loss. In this context, tooth extraction
can be attributed to different reasons, including periodontal

diseases and dental caries, with variable prevalence rates
across different countries.”® In dental implantation,
implant-supported fixed partial dentures and single crown
implants are being widely used. Osseointegration is the
basis upon which the whole process of implantation is
built.4®
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Evidence indicates the effectiveness of these modalities in
enhancing the quality of life for the affected patients.
Furthermore, many previous investigations have assessed
the survival rates of these modalities. Estimates show that
implant-supported fixed partial dentures have survival
rates of up to 10 years.®® However, it should be noted that
many complications were reported following implantation
procedures. These events can reduce the prognosis of the
process and worsen the outcomes by decreasing the
survival rate.2%* The present literature review aims to
provide evidence regarding dental implants' technical,
biological, and mechanical complications.

METHODS

This literature review is based on an extensive literature
search in Medline, Cochrane, and EMBASE databases on
which was performed 3 December 2021 using the
Medical subject headings (MeSH) or a combination of all
possible related terms, according to the database. To avoid
missing poetential studies, a further manual search for
papers was done through Google Scholar, while the
reference lists of the initially included papers. Studies
discussing mechanical, technical, and biological
complications of dental implants were screened for useful
information, with no limitations posed on date, language,
age of participants, or publication type.

DISCUSSION

Different complications were reported in the literature
secondary to the different types of dental implant
procedures. In the current section, we have broadly divided
these complications into technical, mechanical, and
biological complications, which will be adequately
discussed based on evidence from the relevant
investigations in the literature.

Technical complications

Among the different types of dental implant complications,
estimates show that technical ones are frequently
encountered during this setting. Studies show that these
complications are more frequent with implant-supported
fixed partial dentures than with removable prostheses.*?
Fracture complications are the most commonly
encountered during these operations, including fracture of
veneering porcelain and fracture of the framework.
Different restoration materials are currently being reported
in the literature with variable efficacies, and some studies
said that metal-ceramic restorations are the most typical
types used in this context.*® It should be furtherly noted
that most clinicians and researchers usually focus on all-
ceramic-based restorations based on the increasing needs
of aesthetic functions of these modalities among patients.®
Studies reported that single-implant restorations could be
complicated by veneering ceramic fractures, estimated to
be a common event in these settings.!®” This has been
indicated in a previous follow-up investigation, which
lasted for five years, by Sadid-Zadeh et al.® The authors

estimated that the rate of complications was 3.4% during
the study period. A total of 172 failures were calculated (as
a result of chopping off), among 5052 included porcelain
and ceramic fused to metal restorations. On the other hand,
it has been demonstrated that following the clinical
recommendations can effectively reduce the incidence of
these complications affecting veneering ceramic materials.
These recommendations include providing sufficient
thickness of the overlying ceramic, keeping shallow cuspal
heights, reducing heavy occlusal contacts, and decreasing
the occlusal table. Fractures to the framework were also
evidenced in the literature as common technical
complications that usually affect partially edentulous jaws.
Positional stability of the transfer posts, impression
techniques, and impression materials are the factors that
can determine the accuracy of the framework.**?
Therefore, researchers and dentists must target these
events to enhance the management outcomes and reduce
the prevalence of these complications.

Biological complications

Many investigations in the literature also reported different
biological complications. These include sensory
disruptions, progressive bone loss, microbial plaque
formation, and bacterial infections.?>?> Studies furtherly
demonstrated that these complications could be classified
into early and late biological or implant failures. For
example, failing to place the surgical implant within
adequate aseptic approaches refers to premature failure
complications.?3262° On the other hand, periimplantitis and
associated infections caused by dental plaques refer to late
complications. In these settings, evidence shows that peri-
implantitis are more frequently encountered. Therefore,
these should be cared for to enhance the management and
prognosis of these cases. Peri-implantitis usually affects
the surrounding hard and soft tissues of the osseointegrated
implants by inflammation, leading to remarkable
pathological changes.3® After successfully placing the
implant, these pathological changes develop secondary to
the increasing abnormal reactions between the underlying
bacteria and host defense. The clinical manifestations of
the condition do not usually develop rapidly as the
pathology takes time to develop.3* An estimated five years
until the patient complains about the development of
related symptoms was reported.?*24%2 |t should be noted
that the incidence of periimplantitis in these conditions
might be underestimated because the related investigations
are not adequately lengthy with sufficient follow-up
periods. Therefore, further studies with more extended
follow-up periods are encouraged to estimate the true
incidence of this complication.®

Intervening against the development of periimplantitis and
spread to causative organisms is usually achieved by the
sound dental and oral environment surrounding the
implant. Breaching this biological barrier by any etiology
can significantly lead to bacterial contamination around the
area of implantation. This is remarkably associated with
the sudden destruction of the different soft and hard tissues
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around the implanted material.®* Unequal occlusal load
distribution might also add to the pathology of the
condition and progression of periimplantitis. This occurs
due to infections to the surrounding tissues and loosening
of the related structures, cumulatively adding to the
inflammatory process and boosting the pathology of the
condition.®® Different factors were reported to predispose
to these events, including many systemic diseases and
conditions, which mainly suppress the immune response in
the affected patients. These factors include the
administration of  chemotherapy, radiotherapy,
uncontrolled periodontitis, long-term administration of
steroids, smoking, osteoporosis, and uncontrolled diabetes
mellitus. 313637

Among the different studies in the literature, we found
various radiographic and clinical features that indicate the
presence of periimplantitis. These include bleeding on
suppuration or probing, potential hyperplasia and swelling
around the implant region, bone or attachment loss of 2.5
mm, probing depth <6 mm, radiographic vertical
destruction of crestal bone. In addition, it has been reported
that acute infection is present when pain or tenderness is
reported on top of these manifestations.36:3® However, pain
is not usually reported in normal circumstances. The
presence of periimplantitis can progressively lead to
implant treatment failure.® Therefore, different prevention
strategies were reported in the literature to prevent the
development of the condition and adequately deal with it.
Some of these strategies include surgical debridement of
the affected tissues with bone grafting and the
administration of antimicrobial modalities to eliminate
periimplantitis and periodontitis. Moreover, non-surgical
mechanical debridement was also reported in the literature.
In cases when mobility is indicated following the diagnosis
of peri-implantitis, or there is sufficient evidence
indicating the presence of 60% of total bone loss, implant
removal is suggested.3

Mechanical complications

Different mechanical complications were reported in the
literature, and studies show that these events have variable
frequencies. In addition, biomechanical overloading has
been evidenced to be directly responsible for the
development of these complications.®*4? Different factors
were reported to contribute to biomechanical overloading.
These factors include the presence of extensive forces
secondary to parafunctional habits, available bone
materials, or bruxism, in addition to missing posterior teeth
or insufficient posterior support. Other factors include an
apical or horizontal offset of the implant, implant
inclination, and cuspal inclination, resulting from poor
implant angulation or positioning. In addition, fractures or
loosening of the implant materials has been reported to
develop secondary to implant overloading.*** In this
context, a previous investigation indicated that the
prevalence of screw fractures or loosening was less
frequent when abutment screws were used than prosthetic
screws.*> Screw loosening was also less frequent with

multiple restored units and implants than the estimated
events with single crowns.*

Furthermore, it has been evidenced that screw loosening
usually affects mandibular molar implant restorations
compared to maxillary restorations.*” In a previous long-
term investigation, which lasted for 15 years of follow-up,
the authors reported that the prevalence of abutment or
abutment screw loosening was 59.6% in their samples.*®
Haas et al also conducted another follow-up investigation
to find that screw loosening was the most frequently
observed complication in the settings of Branemark single-
tooth implants.*® Pjetursson et al also conducted a
systematic review and found that the prevalence of screw
or abutment loosening was variable and ranged between
0.62% to 2.29% per year.>® The authors furtherly estimated
that the five-year total complication rate for these events
was 3.1%-10.8%. Therefore, curtailing joint separating
forces together with maximizing the clamping strengths of
the joint is recommended to reduce the incidence of screw
loosening. The reported joint separation forces include
nonpassive frameworks, off-axis centric contacts,
interproximal  contacts, cantilevered contacts, and
excursive contacts. Based on these factors and the
incidence of screw loosening, the different implantation
materials have been revised by manufacturers to decrease
the incidence of these complications.®26:3!

Another complication of mechanical overloading includes
cement failure, which usually impacts the prosthesis
attachment. However, evidence indicates that re-
cementation procedures can effectively manage these
complications. In addition, it should be noted that recent
investigations suggest that the incidence of these
complications has significantly decreased as a result of the
recent advances in the development of luting materials and
material science. On the other hand, careful treatment
approaches should be planned and applied in these settings
to prevent associated complications and adverse
events.*’*® Peri-implant vertical bone loss is another
mechanism that can eventually lead to implant fracture,
together with biomechanical overloading. Studies show
that when vertical bone loss is more severe than the limits
of the apical screw, the incidence of implant fracture
significantly increases. Factors related to the implant
materials and the manufacturing process also contribute to
implant fractures. Changes in the prosthesis design can
also attribute to implant fractures secondary to recurrent
and unnoticed screw loosening. Fractures of the hexagonal
head are the most commonly reported sites of fractures to
the implant screws away from the body. Extensive
sideward loads are also reported to affect the loosened
screws.'2* This can reduce the efficiency and functions of
the implant due to the reduced capabilities of the remaining
materials and fragments following fractures of the implant-
abutment screw.

Reduced occlusal forces were reported to be more
frequently associated with wearing an implant-supported
prosthesis, whether removable or fixed. In addition, the
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incidence rates of implant fractures were reportedly
correlated with the implant diameter. For instance,
evidence shows that a diameter of 3.75-4 mm is at
increased risk of fracture than other implants with larger
diameters. In this context, it has been estimated that having
a diameter of 5 and 6 mm is three and six times stronger
than having a diameter of 3.75 mm, respectively.t24
Studies also reported that different factors could contribute
to implant fractures, including aspects related to the
implant components and prosthesis, in addition to
periodontal factors. For example, implant factors include
implant design, crown/implant >1, and diameter <4 mm,
while prosthetic factors include cantilevers, prosthesis
screws, ceramic fractures, and torsions or loosening. On
the other hand, periodontal factors include bone loss,
pocket depth >5 mm, and the presence of bruxism. Finally,
it should be noted that specific strategies were reported to
reduce the incidence of abutment screw loosening and
fractures. These include tightening the implant to the
recommended torque, understanding the occlusal scheme,
carefully planning the appropriate management modality,
and conducting regular follow-up points.4850

CONCLUSION

It should be noted that the incidence of these complications
is generally decreasing based on the recent advance in the
field. Adequate knowledge of the landmarks, careful
treatment planning, proper case selection, obtaining a
comprehensive history and information about implant
procedure, and proper sterilization protocol are all
different factors that can enhance the prognosis of the
implant procedure. These can also reduce the frequency of
the reported complications.  Furthermore, these
complications can be further reduced by being up to date
with the recent advances and potential problem-solving
research that usually provides adequate solutions to reduce
the frequency of these complications.
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