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Management of biological and biomechanical
implant complications
Drs. Yung-Ting Hsu and Hom-Lay Wang summarize and reveal management protocols for implant
complications

T

here is no doubt that the advent
of dental implants is a revolution in
modern dentistry.
In addition to fixed and removable
prostheses supported by natural teeth,
patients are now offered implants for
replacement of their missing teeth. Without
sacrificing tooth structure, implants
resemble natural teeth in both function and
esthetics. Thus, more and more implants
have been placed in the past decades.
Like the occurrence of periodontal disease
or caries on natural teeth, however, the
presence of peri-implant complications has
been rising in recent years.

What are implant complications?
From the authors’ point of view, implant
complications can be categorized into three
major types: biological, biomechanical, and
esthetic implant complications. Similarly
to periodontal disease, biological implant
complications (ie, peri-implant diseases)
present the inflammatory reactions on
peri-implant tissues, including peri-implant
mucositis, peri-implantitis, and implant
loss.
The primary etiologic factors of
biological implant complications are
bacterial pathogens and impaired host
immune response. Besides these, multiple
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Educational aims and objectives
The aim of this article is to present a clear explanation of and suggested
treatment approaches for implant complications.
Expected outcomes
Correctly answering the questions on page 36, worth 2 hours of CE, will
demonstrate the reader can:
• Recognize the difference between biological and biomechanical
complications.
• See how they present clinically.
• Realize the current consensus on treatment protocols.

factors have been linked with the presence
of biological implant complications, such as
a history of periodontal disease, inadequate
oral hygiene, and so on. Residual cement
and smoking have also been reported as
the risk factors (Mombelli and Decaillet
2011; 2013).
On the other hand, mechanical
overload is considered as the main cause
of biomechanical implant complications
(Misch, et al., 2005). Unlike natural teeth,
dental implants contact supporting bone
directly instead of the periodontal ligament
(PDL). Without the cushion provided
by the PDL, occlusal overstressing on
dental implants tends to concentrate on
crestal bone regions or implant prosthetic
components
and
thereby
causes
biomechanical complications. Furthermore,
other factors may also contribute to the
occurrence of biomechanical overload,
including inappropriate implant position,
poor implant or prosthetic designs, and
parafunction (Fu, et al., 2012; Hsu, et al.,
2012).
Even though the implant survival rate
is high in general, the presence of implant
complications is not rare. Previous studies
reported the incidence of peri-mucositis
was approximately 50% (Roos-Jansaker,
et al., 2006; Rinke, et al., 2011).
It is believed that this number was
underestimated due to the reversibility of
peri-mucositis (2013). For the complications
caused by occlusal overload, Goodacre and
co-workers reported several complications
occurring in 1%-22% of implant-supported
fixed prostheses (Goodacre, et al., 2003).

As for the occurrence of marginal bone
loss, however, it varied from the definition/
criteria used in different studies. Depending
on the criteria, the prevalence of marginal
bone loss ranged from 16.0%-36.6%
(Roos-Jansaker, et al., 2006; Koldsland, et
al., 2010).
In fact, these data are suggesting that
it is about time to face the challenges of
peri-implant complications and learn how
to properly manage them to better serve
our professional, as well as the patients
whom we are treating.

How to manage biological and
biomechanical implant complications?
People say, “An ounce of prevention is
worth a pound of cure.”
To decrease the incidence of
implant complications, it is important to
have a comprehensive treatment plan
and sound clinical performance both
surgically and prosthetically. Regular
implant maintenance is also essential
after active therapy. Indeed, most of the
implant biological complications are found
during supportive therapy. The earlier the
complication is diagnosed, the easier the
clinician can fix the problem. The following
section aims to suggest a flow chart about
management of implant complications,
which is summarized in Figure 1.

Examination
During implant maintenance, a thorough
examination is the first step to prevent the
existing peri-implant complications getting
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Examinations

Biomechanical complications

Diagnosis

• Fracture or loosening of implant/
prosthesis components
• Marginal bone loss
• Implant fracture

Biological complications
• Tissue reactions: Peri-implant
mucositis or peri-implantitis
• Loss of osseointegration

Management
Remove etiological factors and control contributing factors, including occlusal equilibration

For fracture or loosening of
implant/prosthesis components
• Retighten or replace the
component
• Occlusal bite splint delivery

For tissue reaction and/or
marginal bone loss
• Non-surgical therapy
• Surgical therapy
• Regenerative surgery
• Resective surgery plus
implantoplasty
• Adjunctive therapy: laser,
antibiotics
• Occlusal bite splint delivery

For severe marginal bone loss
(> 1/2 implant length), loss of
osseointegration or implant
• Implant removal

Regular maintenance
Figure 1: Management of biological and mechanical implant complications

worse. The clinician can identify these
complications by patients’ complaints,
clinical examination, and radiographic
assessment.
Clinically, probing around implants
with light force (0.25 N) using conventional
probes is allowed and helpful to detect periimplant diseases in the early stage (Etter,
et al., 2002; Heitz-Mayfield, et al., 2013).
Probing depth and bleeding on probing
(BOP), as well as gingival color alteration,
may indicate the changes of peri-implant
health and the severity of disease.
Checking occlusion and the integrity
of prosthetic components is also helpful
in recognizing possible biomechanical
implant
complications.
Nevertheless,
implant mobility is not considered as an
effective indicator because it could only
detect the differences in the late stage
(2013). Besides, the changes to hard tissue
can be investigated by using radiographic
aids.
Conventional radiographic examinaVolume 7 Number 1

tions, such as periapical films and vertical
bitewings, are necessary for baseline
and annual assessment. They can help
discover the crestal bone level changes, or
the presence of pathologic lesions. In spite
of scattering effects, cone beam computed
tomography (CBCT) scan may also
provide the information for fenestration or
dehiscence through its three-dimensional
images. In some persistent cases of
biological complications, clinicians and
patients may benefit from microbiological
analysis to select antibiotics adjunctive
therapy.

Diagnosis
After examination, accurate diagnosis is
the next step that guides us toward the
direction of treatment strategies.
According to the recent American
Academy of Periodontology (AAP) statement, peri-mucositis has been defined as
an inflammatory reaction limited on soft
tissue around implants, whereas peri-

implantitis infects both soft tissue and
supporting bone (2013). The signs of
peri-implant disease include BOP, gingival
redness, and possible suppuration (Lang
and Berglundh 2011).
Biomechanical implant complications
comprise the fracture or loosening of
implant prosthetic components, early
implant loss, and fracture of the implant
body. Moreover, they share the same
characteristics: progressive marginal bone
loss, which may lead to implant loss in the
late stage.
For those implants without a radiographic baseline, peri-implantitis may be
diagnosed if the marginal bone loss is ≥ 2
mm following biological bone remodeling
(Sanz, et al., 2012).
It should be kept in mind that the
signs of both biological and biomechanical
implant complications may be combined in
the same lesions due to the presence of
multiple etiologic factors.
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• Clinical examinations (probing, BOP, exudate, occlusion, mobility ... etc )
• Radiographic examination if needed (peri-apical films, vertical bitewing, and
CBCT scan)
• Microbiological analysis
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Figure 2: The presence of peri-implant complications
on the LL5 implant-supported crown with cryonic periimplant mucosa as well as the presence of BOP and
exudate

Figure 3: The presence of peri-implant complications with
marginal bone loss

Figure 4: After flap reflection, an infrabony defect on
buccal aspect of the implant was noticed

Figure 5: Regenerative therapy was performed using
allograft and collagen membrane

Figure 6: Postoperative outcome at 3 months after
surgery. Significant bone fill of the infrabony defect was
noticed

Figure 7: Postoperative outcome at 6 months after
surgery. The postoperative crestal bone level remains
stable

Management

or repaired. Besides, occlusal bite splint is
highly recommended for patients suffering
from parafunction (Hsu, et al., 2012).
Treatment strategies vary in the
management of marginal bone loss,
depending on the morphology and severity
of bony destruction.
For minor bony destruction (i.e.,
vertical bone loss ≤ 2 mm), non-surgical
therapy, including adjunctive therapies, is
recommended. Instead, surgical therapy
is more effective in the treatment of bony
destruction > 2 mm where that is still less
than half of implant fixture length. Similarly
to periodontal defects, regenerative surgery
should only be considered for 2- or 3-wall
intrabony defects.
Meanwhile, osseous resective surgery
and implantoplasty are suggested for
those defects presenting suprabony or
non-regenerative destruction (Okayasu
and Wang 2011; Muthukuru, et al., 2012;
Renvert, et al., 2012).
If occlusal overload contributes to
the marginal bone loss, occlusal splint
should be considered after correction of
occlusal problems (change/modification
of implant prosthesis or selective occlusal
adjustment).

In addition to conventional methods,
various adjunctive therapies have been
suggested in the treatment of periimplantitis to decontaminate the implant
surface, such as chemical, mechanical,
and laser treatments and photodynamic
therapy (PDT). A recent meta-analysis
suggested that the use of local antibiotic
delivery brought minor but significant
improvement in the treatment of periimplantitis (Muthukuru, et al., 2012).
On other hand, the adjunctive benefits
of systemic antibiotics have not been
investigated (Renvert, et al., 2012).
Laser therapy has also been used
for the decontamination of the implant
surface. Nevertheless, the efficacy has not
been confirmed in either non-surgical or
surgical treatments (Meyle 2012; Renvert,
et al., 2012).
Implant removal should also be kept in
mind as an option in the treatment of severe
implant complications. For example, those
implants with loss of osseointegration
should be removed as soon as possible to
prevent further inflammation and tissue loss.
In implants with severe bony destruction —
of more than 1/2 of implant length — or
placed in inappropriate positions, removing

Removal of etiologic factors and control
of contributing factors are essential to
stop disease progression. In other words,
eliminating biofilms and related risk
factors are the primary goal when treating
biological implant complications.
In addition to adequate home/
professional care and controlled systemic
disease, smoking cessation should be
discussed with patients prior to implant
therapy.
For peri-implant mucositis, it is
believed that non-surgical therapy using
mechanical debridement is capable of
controlling the inflammation and reducing
probing pocket depth (Porras, et al., 2002;
Trejo, et al 2006).
Non-surgical therapy also includes
laser treatment and chemical antimicrobial
agents (Heitz-Mayfield, et al., 2013).
As
for
the
management
of
biomechanical implant complications,
finding and removing the source of
overstress are essential (Kim, et al., 2013).
Occlusal equilibration should be
done prior to retightening the loosening
prosthesis/abutment screw. The fracture
prosthetic components should be replaced
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the implant is a good option instead of
saving implants with uncontrolled infection
(Okayasu and Wang 2011; Aljateeli, et al.,
2012).
In around 1% of cases presenting
biomechanical implant complications,
implant removal is the only option to treat
implant body fracture (Hsu, et al., 2012).

prosthetic components, clinicians need to
consider the occlusal bite splint therapy as
a proactive precaution.
Nevertheless, implant removal should
always be an option when the destruction
is too severe to be repaired.
With the increasing need for implant
placement, the occurrence of peri-implant
complications is becoming a worldwide
challenge. As implantologists in a new
era, clinicians should have the knowledge
of implant therapy, as well as associated
peri-implant complications. More research
is needed to further investigate peri-implant
complications and their management.
With the changing of these treatment
approaches, it should be borne in mind
that “a disease known is half-cured.” IP
This paper was partially supported by
the University of Michigan Periodontal
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Case report
This 50-year-old female, who is a
former smoker, presented for implant
maintenance. The implants were placed on
the LL5 and LL6 about 6 months ago.
She reported the tenderness of periimplant mucosa starting from a couple of
weeks after the implant-supported crown
delivery. In addition to localized gingival
redness (Figure 2), the probing depth was
7 mm on buccal and distobuccal aspects
of the LL5 implant with BOP and exudate
discharge. Periapical film also showed
marginal bone loss (Figure 3). Fortunately,
there was no premature contact or signs of
overloading when checking occlusion.
This lesion was thus diagnosed as a
biological implant complication. To treat
a peri-implant defect with >2 mm vertical
bone loss, surgical therapy was planned.
Due to the defect morphology (Figure 4),
regenerative surgery was performed using
allograft (enCore® mineralized allograft,
Osteogenics Biomedical) and a collagen
membrane (Pericardium, Zimmer Dental
Inc.) (Figure 5). Significant regeneration
was found at 3 months and 6 months
post-operatively (Figures 6 and 7). After 6
months healing, the peri-implant mucosa
returned to healthy status without BOP or
exudate (Figure 8).

Conclusion
In conclusion, treatment strategies of periimplant complications should be chosen
based upon each individual case scenario.
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Figure 8: Postoperative outcome at 6 months after
surgery. Peri-implant mucosa returned to healthy status
without BOP or exudate

Comprehensive examinations together
with accurate diagnoses are essential for
the successful management of implant
complications.
In spite of the complexity of the
treatments, the prime objective of the
treatment is to eliminate/control the
etiologic factors and the contributing
factors.
Depending on the severity of diseases,
various approaches are available to
manage biological implant complications,
including non-surgical mechanical/chemical debridement, regenerative surgery,
and resective surgery with or without
implantoplasty. Adjunctive therapies, such
as antibiotics and laser, may be helpful in
certain cases.
Meanwhile, occlusal equilibration
should be achieved when treating
biomechanical implant complications.
Following repair or replacement of implant/

