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Learning Objectives

Dental Implant Removal

• Identify the indications and
contraindications for
implant removal.

Indications and less-invasive, tissue-sparing methods

• Summarize the considerations
involved in implant removal when
using a trephine drill and those
involved when using reverse
torque instrumentation.

Barry P. Levin, DMD

ABSTRACT

Clinicians are faced with difficult decisions regarding the removal of osseointegrated
dental implants. Recently, Tarnow and colleagues published a set of recommendations
outlining when failing implants should be removed and when attempts to save them
should be considered.1 Because hard and soft tissues continue remodeling after implant
therapy is completed, esthetic and pathologic complications can arise. This often results
in mucosal recession, inflammation, and cosmetic compromises. Although the ideal
treatment involves maintaining the implant while correcting any tissue deficiencies,
this is not always possible. In these situations, implants must be removed and are often
replaced with new implants. This article examines the indications and contraindications
for implant removal and discusses situations in which reverse torque instrumentation can
be used, which is associated with less morbidity than explantation using a trephine drill.

W

hen dental im
plants fracture,
they typically re
quire removal.
Implant fracture
can lead to abut
ment instabil
ity and screw loosening, which may result in
inflammation and infection as subgingival
bacteria colonize normally inaccessible re
gions. This can lead to marginal and buccal/
facial bone loss associated with the location
of the fracture. When the coronal aspect of a
restored implant fractures, it can cause mobil
ity of the abutment and cemented restoration
(Figure 1). In addition, multiple try-ins of illfitting restorations and torqueing of abutment

• Explain the benefits of reverse
torque instrumentation when
compared with explantation using
a trephine drill.
• Describe the use of hard- and
soft-tissue grafting techniques
to save implants for which
explantation is contraindicated.
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disclosures to report.

screws can fracture an implant (Figure 2).
Bone loss, swelling, and discomfort persisted
after localized debridement and systemic an
tibiotic therapy; therefore, this implant was
eventually removed.
The challenge in removing implants frac
tured at the connection is primarily the diffi
culty in using reverse torque instrumentation.
This method involves engaging the internal
aspect of the implant to be removed. With
a fractured implant, this method may cause
further fracture, complicating its removal.

Most commonly, these implants are removed
with hollow, trephine drills. For a trephine
to be effective, the inner diameter must be
slightly larger than the widest portion of the
fractured implant. This ensures that the tre
phine can move along the entire length of the
implant without cutting into it. If the implant
is sectioned at it’s widest portion, which un
fortunately results in significant spreading
of titanium debris, a narrower trephine can
be utilized to help conserve additional bone.
After the threads of the implant body are no
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fig. 1

fig. 2

(1.) The platform of the implant is fractured, resulting in movement of the abutment and
cement-retained crown. Significant inflammation resulted in bone loss and eventual loss
of osseointegration. Soft tissue can be seen attached to the apical region of the implant.
(2.) The implant is fractured, and significant bone loss is evident. This implant required
removal and site augmentation to facilitate new implant placement.
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longer in contact with the surrounding bone,
a small, root elevator is inserted circumfer
entially to fracture the apical portion of the
fixture from the bone below. This is a very
delicate procedure, especially when the im
plant is in close proximity to adjacent teeth
or implants, the maxillary sinus, or the infe
rior alveolar canal. With proper diagnostics,
which often include cone-beam computed
tomography (CBCT) scans to evaluate the
surrounding bone in three dimensions, this
can be done safely. Figure 3 depicts an ex
ample of an implant that was removed using
reverse torque instrumentation and one that
was removed using a trephine.
Because the osteotomy created by the tre
phine is wider than the originally placed im
plant, it may be challenging to immediately
replace this implant unless there is sufficient
apical bone available for implant stabiliza
tion. For some cases, a wider implant can be
placed, but the physiologic rules requiring 1.5
to 2.0 mm for tooth/implant or 3.0 mm for
implant/implant spacing,2 as well as other es
tablished esthetic criteria, must be respected.
For example, a clinical examination revealed
a fractured implant in the position of tooth
No. 14 along with a fracture to tooth No. 13
(Figure 4). After trephine removal of the frac
tured implant and extraction of the fractured
bicuspid, two implants were placed (Product,
Company), utilizing apical and axial bone
in the apical third of the osteotomy and al
veolus to stabilize both fixtures (Figure 5).
When this cannot be performed, a staged ap
proach should be employed wherein the site

fig. 3

4

is augmented to facilitate implant placement
4 to 6 months after explantation and grafting.
Occasionally, when a fractured implant is
removed via a trephine drill, a wider implant
can be placed that will still be within the os
seous envelope and respectful of physiologic
and esthetic guidelines (Figure 6 through
Figure 10). After explantation of an implant
with a 3.6-mm diameter body that tapered
to 2.5 mm apically, a coronally tapered 4.2mm diameter implant with a 2.5-mm apical
diameter (Product, Company) was placed
with adequate implant stability. The facial
bone lost secondary to the fracture was aug
mented simultaneously with immediate im
plant replacement.
When implants are not placed in ideal 3-di
mensional positions, hard- and soft-tissue
remodeling often leads to abutment and/or
thread exposure and esthetic failures (Figure
11 and Figure 12).3,4 When this occurs and
implants are present “outside the bony enve
lope,” it may be more predictable to remove
these implants, augment the sites with hard
and/or soft tissues, and replace the fixtures
in more favorable positions. Under these cir
cumstances, removing the intact implants
without any surrounding bone is preferred.
This can be achieved with reverse torque in
strumentation. In a study evaluating palatal
implants used for orthodontic anchorage,
Kuhn and colleagues demonstrated that
there are fewer complications associated
with the reverse torque instrumentation

method when compared with the older, tre
phine drill method.5
In the reverse torque method, high torque
ternal aspect of the implant to overcome the
strength of the bone-to-implant contact (ie,
osseointegration) and “fracture” the implant
from it’s osseous housing. The implants can
then be easily rotated counterclockwise out of
the site (Figure 13 and Figure 14). It is impor
tant to note that the strength of osseointegra
tion may be significant and above the thresh
old of reverse torque devices. This can lead to
fracture of the implant or the instruments used.
If this occurs, it is usually necessary to utilize
a trephine to complete the implant removal.
For cases in which potential fracture during
reverse torque instrumentation is anticipated,
such as those involving wide, long, or hollow
implants, many of the reverse torque kits con
tain thin trephine drills. These are intended to
be used in the coronal aspect to separate the
cortical bone at the crest, reducing the force
necessary to reverse torque implants out of
their osteotomies. Because these trephines are
ultrathin, they are prone to fracture and are not
meant to be used along the entire length of the
fixture being removed. In addition, it is critical
to only use these trephines in a vertical direc
tion. Attempting to luxate an implant while it
is inside the trephine will likely fracture the
trephine. If this occurs, wider trephines or
piezoelectric bone saws will be necessary to
remove the retained portion of the fractured
trephine. When reverse torque kits are used
cautiously, bone can be preserved and imme
diate implant replacement can be considered.

fig. 4

fig. 5

Malpositioned Implants

(3.) Two implants removed with two separate techniques. The narrow implant had an abutment that was easily removed, making it possible to engage with a reverse torque device. The
wider implant contained a fractured abutment screw and required removal with a trephine. Its
wider platform dictated that the trephine fit over this portion, and the osseointegrated bone
can be seen attached to the explanted fixture. (4. AND 5.) The implant in the molar position was
relatively narrow and failed biomechanically. It was removed with a trephine, and the adjacent
fractured bicuspid was also extracted to accommodate an implant. Because sufficient apical
bone was present, a wider implant was placed in the molar position. Bone augmentation was
performed around both implants.
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fig. 6

fig. 9

fig. 7

fig. 8

fig. 10

(6.) A 3.6-mm diameter implant was removed with a 4.0-mm diameter trephine drill. The apical portion of the implant was luxated carefully to
preserve as much bone as possible. (7.) Because apical and lateral bone volume was preserved with use of an ultrathin trephine, a wider diameter, 4.2-mm implant was placed at the time of implant removal. Bone augmentation was performed, and submerged healing was selected.
(8. AND 9.) A cross-linked collagen scaffold consisting of FDBA/DBBM in a 4:1 ratio is placed over the particulate bone graft. (10.) Primary,
submerged closure is achieved over the newly placed implant and regenerative biomaterials.

Contraindications for
Implant Removal

It is important to point out that not all im
plants presenting with mucogingival or es
thetic complications require explantation,
especially when the affected implants are
partially supporting a multiple-unit resto
ration. This can be demonstrated in the fol
lowing case. Implants were placed almost
20 years prior to the patient presenting with
advanced soft-tissue recession on the maxil
lary right arch (Figure 15). There was a lack
of keratinized/attached mucosa and buccal
bone deficiency. This bone deficiency was
not pathologic, but the result of physiologic
remodeling,6 which was evident following
flap reflection (Figure 16). At the time that
these implants were placed, simultaneous
bone augmentation to offset the diminution
of the arch after tooth extractions was not a
prerequisite.7 Also, the importance of softtissue augmentation at the time of immediate
implant placement was not fully appreciated
when this patient was originally treated.8,9
Formation of biologic width combined with

a thin periodontal biotype often results in sig
nificant crestal bone loss.10 More recently, the
importance of increasing soft-tissue thick
ness as it relates to more favorable crestal
bone preservation has been demonstrated
by Linkevicius and colleagues.11 Removing
these implants would commit the patient to
remaking her large prosthesis; therefore, she
was interested in maintaining them with a
corrective mucogingival procedure.
After gentle debridement with glycine air
abrasion and sterile saline, a cross-linked,
porcine collagen bone matrix (OSSIX®
VOLUMAX; Datum Dental Ltd.) was placed
over the buccal aspect of all three affected im
plants (Figure 17). Next, a subepithelial, con
nective tissue graft harvested from the right
aspect of the patient’s hard palate was affixed
over the bone scaffold and exposed implants
and abutments (Figure 18). And finally, a
coronally advanced flap was sutured over the
hard- and soft-tissue grafts. The 1-month, fol
low-up photograph demonstrates incomplete,
but significant coverage of the previously ex
posed implants and abutments (Figure 19).

Due the loss of crestal bone in 360 degrees
around these implant platforms, it is unrealis
tic to anticipate complete coverage of the im
plant abutments and collars.12 This procedure
arrested the progress of recession, regener
ated some of the lost facial bone, and increased
the zone of keratinized mucosa.

Discussion

At the inception of implant therapy more than
30 years ago, achieving osseointegration was
considered the end point of treatment. This
was a “bone-driven” discipline, in which pa
tients were deemed appropriate candidates if
they presented to the surgical specialist with
adequate bone volume to place root-form im
plants. Knowledge regarding the long-term
behavior of hard and soft tissues after extrac
tions and implant placement was incomplete.
This resulted in the placement of implants
with inadequate diameters for non-axial
loading. Hence, innovations such as custom
abutments, cement-retained restorations,
and pink ceramics often saved otherwise
non-restorable patients. As the literature
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fig. 11

fig. 12

fig. 13

Today, implant therapy is now a prostheticor occlusally-driven discipline.20 Working
from the “top down,” starting with the digi
tal version of the final prosthesis and merg
ing DICOM and STL files to visualize the
hard and soft tissues as they relate to the an
ticipated restoration prior to treatment has
forever changed implant therapy. The need
for augmentation to facilitate axial implant
placement and prevent ridge resorption and
esthetic compromise can now be identified be
fore the clinician even picks up an instrument.
Software that allows surgeons and restorative
dentists to educate their patients about their
individual circumstances before treatment be
gins minimizes the risks of miscommunication
and unrealistic expectations. As patients treat
ed in the earlier days of implant therapy (or by
poorly trained dentists who were unaware of
the long-term ramifications of their treat
ments) present for remediation of failing im
plant therapy, the need to be able to conserva
tively remove implants is critical. By removing
implants that cannot be predictably restored
to an appropriate state of health, function, and
esthetics, patients are given another opportu
nity to experience a successful outcome.

Conclusion

fig. 14
(11. AND 12.) Implants placed too far towards the facial aspect of the ridge. With excessive
pressure from the abutments and an ill-fitting prosthesis, implant therapy has failed. The facial
bone is deficient, and there is significant mucosal recession and lack of keratinized tissue. (13.)
Reverse torqueing allows for a nonsurgical implant removal. No bone was sacrificed in removing these three implants. (14.) One-time use reverse torque components were used to remove
these implants. Portions of osseointegrated bone are still attached in the apical region.

attempted to answer the questions posed
by clinicians after complications arose, the
physiologic remodeling of bone after implant
placement became better understood.13,14
The placement of wide diameter implants to
purposely obturate entire extraction sockets
and replace posterior teeth without consider
ation of the long-term complications has led
to the ultimate failure of many implant pro
cedures.15 Although it has been demonstrated
that osseointegration can still occur with a
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gap present between the socket walls and
implant surface,16 it may not be prudent to
leave this gap unfilled.7 Currently, implant di
ameters are selected that intentionally result
in a gap between the facial socket wall and
the implant,17 and techniques to manage this
space vary, as do opinions regarding the most
appropriate grafting materials. Research has
demonstrated that the use of regenerative
therapy can improve esthetic outcomes when
compared with those of ungrafted sites.18,19
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As with any therapy, proper diagnosis, prog
nosis, and treatment planning are critical for
patients requiring implant removal. All mem
bers of the team (ie, restorative, surgical, lab
oratory) must be involved prior to the com
mencement of treatment. When implants are
being explanted, the end result must be visu
alized, accepted, and serve as the goal. How
patients will be provisionalized, which team
members will perform specific steps, and the
costs associated with treatment must be dis
cussed in advance as well. Patients should be
presented with all available treatment op
tions and managed to maintain realistic ex
pectations regarding outcomes. With newer
instrumentation methods, implant removal
can be less invasive—reducing morbidity and
decreasing treatment time.
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Implant fracture can lead to what circumstances?
B. Screw loosening

In the reverse torque method, high torque values of up to what
measurement are applied to the internal aspect of the implant
to overcome the strength of the bone-to-implant contact?

C. Inflammation

A. 100 Ncm

A. Abutment instability

	D. All of the above

B. 150 Ncm
C. 200 Ncm

For a trephine to be effective, the inner diameter must
be what when compared with the widest portion of the
fractured implant?

	D. 250 Ncm

A. Slightly larger

Attempting to luxate an implant while it is inside the trephine
will likely:

B. Slightly smaller

A. fracture the trephine.

C. Significantly larger

B. minimize bone loss.

	D. The same size

C. fracture the implant.
	D. increase mucosal recession.

For some cases, a wider implant can be placed, but the
physiologic rules requiring what measurement for
tooth/implant spacing must be respected?

Formation of biologic width combined with a thin periodontal
biotype often results in:

A. 0.5 to 1.0 mm

A. significant facial bone loss.

B. 1.0 to 1.5 mm

B. significant buccal bone loss.

C. 1.5 to 2.0 mm
	D. 2.0 to 2.5 mm

C. significant marginal bone loss.
	D. significant crestal bone loss.

When implants are not placed in ideal 3-dimensional
positions, hard- and soft-tissue remodeling often leads to:

At the inception of implant therapy more than 30 years ago,
what was considered the end point of treatment?

A. fracture.

A. Achieving occlusion

B. abutment and/or thread exposure.

B. Achieving osseointegration

C. esthetic improvement.
	D. bone growth.

C. Achieving proper emergence
	D. Achieving esthetic success

Kuhn and colleagues demonstrated that there are fewer
complications associated with what method of explantation?

Currently, implant diameters are selected that intentionally
result in a gap between which socket wall and the implant?

A. Trephine drill

A. Mesial

B. Piezoelectric bone saw

B. Distal

C. Reverse torque instrumentation
	D. Sectioning and grinding

C. Labial
	D. Facial

AEGIS Publications, LLC, is an ADA CERP Recognized Provider. ADA CERP is a service of the American Dental Association
to assist dental professionals in identifying quality providers of continuing dental education. ADA CERP does not approve
or endorse individual courses or instructors, nor does it imply acceptance of credit hours by boards of dentistry. Concerns or
complaints about a CE provider may be directed to the provider or to ADA CERP at www.ada.org/cerp.
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