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REVIEW

Implant Failures in Dentistry: A Review

RAVNEET SANDHU', GURNOOR KAUR PANNU>

Implants have given dentistry a face-lift over the past few decades and the success rates of implants are high. Dental implants are the
closest analogue to healthy, natural teeth. They give one the privilege to confidently perform the daily activities and enjoy them,
relish the food, laugh and smile with the loved ones without worrying about teeth.(1) Implant placement is a very technique sensitive
procedure requiring thorough knowledge as well as an adept implantologist. Despite reliably high success rates, failure of implants
can occur neccessitating their immediate removal. Failure can be attributed to numerous causes-failure to osseointegrate being the
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INTRODUCTION

Modern dental implants have been used
successfully for over 30 vyears. They are the
strongest devices available to support replacement
teeth - and even better, they allow these new teeth
to feel, look and function naturally. The history of
dental implants has been tracked back to 600 AD ,
when tooth-like pieces of shell were hammered
into the jaw of a Mayan woman. 3 million people in
the United States have implants, a number that is
growing by 500,000 annually.! However, implant
failure can occur and is a multifactorial etiology.

Predictors dictating implant success and failure are

generally divided into patient-related factors
(general patient health status, smoking, quantity
and quality of bone, oral hygiene maintenance)
implant characteristics (size, additives, loading),
implant location, and clinician experience.3

Diagnosing or identifying an implant is imperative.
Implant failure can be of two types: Early or late
implant failure. Some causes of early failure are
overheating, contamination and trauma during
surgery, incorrect immediate load indication, poor
bone quantity and/or quality, lack of primary
stability so on and so forth. Periimplantitis, occlusal
trauma, and overloading are culprits for late
implant failure.

Improper selection of patient, poor oral hygiene
due to bacterial plaque accumulation, improper
prosthetic restoration, debris retention, and bone
preparation without the use of coolants have been

more common one. The aim of this review is to highlight the major etiology for failure of implants.

contributing factors in the breakdown of

successfully placed implants.*

Over the years a working classification has been
compiled for the various causes of implant failure
(Table 1).

Surgical conditions: A sterile surgical field plays a
very crucial role in success of any surgery be it a
restorative procedure or a complex implant
placement. Saliva, perioral skin, unsterile
instruments, contaminated gloves, operating room
air, or air expired by the patient, all interfere in the
surgical procedure leading to contamination of the
implant site, causing infection in the implant site
(nightmare).

Implant  characteristics: Short  implants,
unfavorable crown root ratios are doomed for
failure. Similarly, implants whose diameter is small
are less apt to withstand stresses leading to fracture
of the implant components. Bahat and Handelsman
compared the clinical outcomes of the placement of
different combinations of implants at one site in
the posterior areas and found the failure rate for all
5 mm implants was 2%-3%, and that for all double
implants was 1%-2%.5 Surface roughness and
impurities aid in the retention of an implant and
it’s success. The characteristics of the implant are
important as well the type of bone receiving the
implant.

Bone type: Radiographs give a gross idea about the
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quality of the bone available for implant placement
however only surgical methods provide the
accurate assessment. Posterior mandible and
maxilla have type* bone which has very little cortex
providing minimal strength in contrast to the thick
dense bone in anterior mandible which is
conducive for implant placement. Poor bone
quality has a negative effect on the primary
stabilization of the implant which can be
compensated by increasing the number and
diameter of fixtures.®

Radiation Exposure: Radiation exposure for
tumors of the jaw decrease the vascularity of the
jaw impairing it’s healing potential. This exposure
also makes the procedure of implant placement
complex. It is best to wait for atleast 1 year after
radiation exposure prior to implant placement so as
to promote the revascularization and hence the
chances of implant success as well.”

Smoking: Smoking is a root etiological factor in
gingivitis, periodontitis and oral cancers. It causes
plaque accumulation. In failure of implants reduced
vascularity associated with smoking leads to loss of
implant.® Therefore to improve the odds of implant
success cessation of smoking should be advised to
the patient. A strict cessation protocol is advised
before surgical procedure. This cessation regimen
should be followed for at least 2 months after the
implant placement so protect the initial
Osseointegration from the deleterious effects of
tobacco and it’s derivatives.?

General health: Systemic diseases and patient’s
general health play a very pivotal role in implant
success. Late failures are mostly associated with the
general medical status of the patient. Diabetes
mellitus and osteoporosis have been negatively
associated with implant placement success rates.
Diabetes mellitus impairs wound healing of the
patient, in a similar way it also impairs bone
healing following the implant implacement. Owing
to this bone healing impairment, failure rate of
dental implant in a diabetic patient is much higher
than in a non-diabetic patient.” Although only
uncontrolled diabetes mellitus is considered a
contraindication for the placement of implants. But
recently in literature the successful rates of
osseointegrated implants in diabetic patients
indicate that it is no longer considered to be an
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absolute contraindication for implant-supported
prostheses but only a relative one if the patient’s
blood sugar is not controlled with inadequate oral
hygiene.”

Local immune response: There has still been no
substantial evidence that related local immune
response to implant failures. However, it was found
that it might interfere with the maintenance of the
same. In subjects with successful implant
placement, the titers of IgG antibody against
staphylococcus and Bacteriodes were considerably
higher in comparison to those with early implant
failure suggesting that humoral immunity factors to
these bacteria may be a reason of impaired
osseointegration.”

Genetics: Gene polymorphism is a process by
which a person may exhibit variations within the
range which is considered biologically normal.B
Polymorphisms have been related to the
hypersecretion of several cytokines upon
microbiological challenge in certain host- response
genes.*> In the Brazilian population, people with
polymorphisms in the IL-616, IL- 47 and MMP-1*®
are more susceptible to chronic periodontitis in
Caucasians, confirming the role of genetic factors in
the pathogenesis of chronic periodontitis. As the
inflammatory reaction is related to bone
resorption, which is the most key event in the
implication of implant failure, further studies are
needed for evaluation and establishment of the
relationship between early implant failure and gene
polymorphisms of inflammatory mediators.

Tissue Abuse and parafunctional habits: Tissue
abuse, parafunctional habits, bruxism play a
detrimental role in implant success.Tissue abuse ,
parafunctional habits have been implicated in the
progression and genesis of periodontal disease.
Parafunctional habits such as bruxism increase the
occlusal stress on implants and fracture of implants
causing failures."”

In a study by Glauser et al., evaluation of 41 patients
who received 127 immediately loaded implants was
done. The results of the their evaluation showed
that implants in patients with a parafunctional
habit (patients with bruxism, clenching) were lost
more often than those placed in patients with no
parafunction (41% vs. 12%).2°
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CONCLUSION

Failure of implant has a multifactorial etiology.
Several causes are implicated which lead to the
ultimate failure of the implant. The clinician needs
to identify the main root cause to treat a present
condition. Proper history, patient feedback, regular
follow up appointments and accurate diagnostic
tools will help point out the reason for failure. An
early intervention can assist in the better prognosis
if there are regular follow up check-ups. The
treatment strategy for complications and failing
implants depends on the early identification of the
failing implants.
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LEGENDS

Late failure (postoperative after 3 months)
According to etiology

Early failure (intraoperative or within 3 months)
According to Etiology

e Implant selection : improper implant type or bone e Host factors: systemic factors diabetes,
type, length and diameter of the implant, surface arthritis, obesity, osteoporosis.
impurity ,surface roughness. e Tissue abuse: smoking, para functional

e Surgical placement: off axis placement, lack of habits, alcoholism.
initial stabilization, overheating of bone, minimal e Radiotherapy.

space between implants, contamination of implants
during placement.

e Restorative problems: improper design, occlusal
scheme, improper fit, excessive loading, implant
fractures.

Due to personnel responsible

o Dental expertise: oral surgeon, prosthodontist and
periodontist.

e Laboratory technician: improper design of
prosthesis.

According to failure mode:

e Lack of osseointegration.
Due to biological causes

e  Peri-implantitis.

Due to personnel responsible
e Patient: inadequate post operative
maintenance.
According to failure mode
¢ Functional and psychological problems.
Due to biological causes
e Infections: retrograde perimplantitis, due to
traumatic occlusion, overloading.

Table 1. Various Causes of Implant Failure
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