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ABSTRACT

The successful rehabilitation of edentulous and partially dentate
situation with dental implant has been well documented in the
recent years. Despite a high success rate, implants failure is
inevitable. Dental implant related complication can cause
significant problems due to the difficulty in removing the fractured
implant and the resultant ridge defects, in addition needing to
modify the prosthetic appliance. This paper provides an overview
on various techniques available to remove failed dental implant.
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Introduction

Implant therapy reported a high
success rate in the literature.'! Among
various complications implant fracture has
been reported as a rare complication. A
literature review described biological and
technical complications during a follow-up
period of 5 years after implant therapy.
Implant fracture was reported as a
complication that may occur with an
incidence of <1%during 5-year follow-up.’
Mostly, when a fracture occurs, the implant
left ‘submerged’ inside the alveolar bony
crest and another suitable anatomic location
identified and implants were placed.
However, under individual clinical scenario
implant may require removal, such as the
fracture of the unretrievable internal screw
for abutment retention, an untreatable peri-
implantitis, the malpositioning of an implant
in the arch, and when treatment does not
provide patients with satisfactory function
and aesthetics. The removal of implants that
is well osseointegrated may be performed in
different ways.> This article provides an
overview of available technique of implant
removal.

[mplant failure and complications

This involves multifactorial
etiology.™ Causes related to early failure
includes overheating of the bone during
osteotomy preparation, over preparation of
the osteotomy, implant contamination
during surgery, poor bone quality, lack of
primary stability, and macro-motion caused
by overload or parafunction. Implants with
any of the above mentioned etiologies are
usually mobile, and early removal is easily
performed. Late failure is most often related
to peri-implantitis, occlusal trauma, implant
fracture or implant overload. Many late-
failing implants remain partially integrated
with no mobility. Implants that fail due to
peri-implantitis show many clinical signs
similar to those found around periodontally
diseased teeth. These signs include bleeding

on probing, suppuration, pain, increased
probing depth, radiographic evidence of
bone loss, presence of periopathogens
bacteria, and site-specific  infections.
However, unlike teeth with moderate or
advanced periodontitis, many implants with
peri-implantitis do not display mobility.
Factors necessary for successful integration
of dental implants have been proposed. Of
these, a lack of mobility is a primary
prerequisite. However, even when implants
are non-mobile, indications for their removal
may exist, such as fracture, malposition,
infection, pain, and advanced peri-
implantitis. Although several reviews of the
literature cite various techniques to treat
implants ~ with peri-implantitis ~ without
removal, these techniques appear
unpredictable. In cases of advanced peri-
implantitis or implant fracture, removal of
the affected implant is usually necessary.’

Techniques of implant removal

Many of these non-mobile implants
require surgical intervention for removal.
Methods of implant removal include:

1. Counter-torque ratchet
(CTRT)

It is the least invasive technique for
removing an implant without damaging
surrounding structures. Cases amenable to
removal with a counter-torque ratchet. The
use of a counter-torque ratchet should be
considered the option of choice if the
implant is able to be engaged and reverse-
torqued until mobile.>*

technique

2. Bone removal techniques (BRTs)

Piezo  tips, high-speed  burs,
elevators, forceps, and trephine burs. These
may involve:

(a) Apicoectomy
The apicoectomy approach can be
used to retrieve implant fragments not
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visible in the alveolar arch and to preserve
bone for the placement of new implants. The
apicoectomy technique is a surgical root
approach used to preserve the tooth. Here,
the prime consideration 1is anatomic
knowledge as correct localization of the root
apex is required. Radiographic investigation
help to localize the fractured implant and a
lateral bone window is made to permit good
visualization of the bone condition while
avoiding excessive destruction of the bone,
which is usually a consequence of other
techniques.

(b) Implant removal from maxillary sinus
The anatomical approximation of
maxillary sinus often poses problems for the
implant placement in the posterior maxillary
region. This is especially evident with sinus
pneumatisation that reaches just a few
millimeters above the crest of the alveolar
ridge. Placement of immediate implants
under such clinical scenario may create
unexpected  problems of  undetected
communication with the maxillary sinus and
poor bone quality that might lead to the
displacement of the implant into the sinus.
Many approaches suggested one approach
was to leave it, as long as no complications
arose. However, due to development of a
severe infection around the implant in the
sinus, two main treatment modalities have
been proposed for the removal of foreign
bodies in the sinuses (1) an intraoral
approach with the creation of a bony
window in the anterior-lateral wall of the
maxillary sinus, which can be used
endoscopically as well; and (2) a transnasal
approach with functional endoscopic sinus
surgery. Management of this complication
can addressed with the aid of endoscopy.®’

(c) Trephine bur technique

The use of a trephine is the most
common procedure for the removal of
fractured 1implants or for histological

evaluations. This technique involves
utilization of a circular drill with diameter
larger than the implant diameter to remove
the osseointegrated implant. However, if
replacement with a new implant is required
in the same location, the external diameter
of the drill must be taken into account, to
insert an implant with a larger diameter to
ensure primary stability. Disadvantages
include the removal of copious quantities of
bone to overcome the force of
osseointegration, leading to the destruction
of surrounding bone. The other involves is
the difficulty of removal when the implants
are not visible clinically. All these
techniques, however, will result in the
removal of part of the surrounding bone,
possible overheating of the bone and
spreading of titanium particles into the
adjacent tissues. Furthermore, there may be
damage to adjacent vital structures, such as
roots, Schneiderian membrane and vascular-
nervous bundles.'*"

(d) Edentulous ridge expansion (ERE)

This technique can be utilized to
remove failed implants due to peri-
implantitis, fracture or malpositioning.
Advantages include a minimally invasive
procedure, reduction of the loss of
surrounding  bone, reduction of the
overheating of the bone and reduction in the
spreading of titanium particles into the
adjacent tissues. This technique allowed a
safer approach to adjacent anatomic
structures, such as roots, Schneiderian
membrane and vascular-nervous bundles
when compared to the use of trephines.
Here, blade was used to separate the buccal
bony wall from the implant surface,
providing a ‘bone flap’ and subsequently, a
lever was applied to remove the implant.
However, when this technique is applied
care must be provided to avoid damage to
the surrounding bone and the fracture of the
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Conclusion

Regular review and maintenance are
essential to maintain the health of implant
supporting tissues and to prevent related
complications. However, it is important to
realise that complications do occur and for
patients to appreciate the value of long-term
care. Once dental implants have been
removed, they are returned to the
manufacturer for replacement, depending on
the company’s protocol. It is essential that
radiographic and photographic evidence is
taken before the dental implants are returned
as well as for medico-legal reasons.
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