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Background: Peri-implant disease is a major challenge for the long-term success of implant-supported therapy
and may result in implant removal and the need for re-treatment. The manuscript provides a step-by-step algorithm
for the management of severe implant failure and the means required for a predictable re-treatment course.
Methods: Two cases of patients in the 6™ decade of life (one male and one female) are presented to
demonstrate the clinical therapeutic stages and principles. Additionally, to properly discuss the principles and
approaches, a thorough review of the literature was conducted in several databases.

Results: A stage-by-stage algorithm for the re-treatment of failed maxillary implant sites with severe bone
loss from peri-implant disease is presented for each of the cases.

Conclusions: Ablative loss of hard and soft tissue from severe peri-implant disease in which implants must
be removed poses a reconstructive challenge that requires augmentation bone grafting and sometimes soft
tissue grafting in order to restore the patient to a condition in which implant reimplantation can be done.
The importance and implications from this study was that peri-implant disease should be monitored and
intervention taken before severe tissue loss occurs requiring major reconstruction. Re-treatment of severe
implant failure sites requires a comprehensive, staged, and controlled approach. Amongst the key factors for

success are complete inflammatory eradication, attention to patient-specific factors, regeneration of soft and

bony tissues, and accurate prosthodontic rehabilitation.
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Introduction The consensus report of workgroup 4 of the 2017
World Workshop on the Classification of Periodontal

Dental implants have become a predictable and well- and Peri-Implant Diseases and Conditions has defined

accepted module for the restoration of partially and fully peri-implantitis as “a plaque-associated pathological condition
edentulous patients with high survival rates ranging from

91.1% to 100% over a 10-year period (1). Nevertheless,

occurring in tissues around dental implants, characterized
by inflammation in the peri-implant mucosa and subsequent

with the growth in the use of dental implants by expanding
groups of dental practitioners with a wide range of surgical
and prosthodontic skills and experience, the rate of implants
associated complications is rising (2).
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progressive loss of supporting bone” (3). It has been estimated
that the average rate of peri-implantitis ranges between 15—
22% (4-6), with a rate of 14.5% of moderate to severe peri-
implantitis (7). It has also been shown that the incidence
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of peri-implantitis rises dramatically with time, with an
average incidence at 5 and 10 years post-implantation of
0-3.4% and 10.7-47.2% respectively (8).

At some point in the progression of peri-implant disease
leading to bone loss around dental implants, the decision
has to be made to remove the implant(s) and to re-treat.
However, the threshold amount of bone loss acceptable/
not acceptable to clinicians and patients may vary (9,10).
Also, the sustainable re-treatment probability of any given
implant with significant bone loss from peri-implant disease
is unpredictable (11).

When undertaking the process of re-treating a failed
implant site following implant removal, with severe bone loss
caused by peri-implant disease, it is crucial to keep in mind
that the approach to such sites must be planned differently
than the approach to an implant site with severe bone loss
that has not yet undergone previous implantation (12-14).
"This is, among other reasons, due to residual inflammatory
processes (15), compromised soft tissue (16), altered residual
bone physiology (17), and reduced wound-healing potential
at the re-treated site (18). Unfortunately, these and other
factors have been shown to play a part in a reduced prognosis
of replaced implants with lower success rates with every
additional implant replacement attempt (19,20).

In the present manuscript, the re-treatment of failed
implant sites will be presented and the key factors for
re-treatment success will be discussed. In addition, a
recommended workflow for the re-treatment of failed
implant sites will be offered as a clinician’s guide.

The unifying theme of this study is that peri-implant
disease can be ablative requiring extensive e surgery to
correct but can be anticipated and preventable in well
monitored patients who have incipient peri-implant disease.
We present the following article in accordance with the
PROCESS reporting checklist (available at https://fomm.
amegroups.com/article/view/10.21037/fomm-21-111/rc).

Methods

We present the following two case reports correlated as a
“case series” to elucidate retreatment aspects of ablative
peri-implant disease. The patients were treated as a matter
of course in two clinical practices, one in the United States
and one in Israel. This was a retrospective study based on
chart review. Patient permission for publication of pictures
and data was obtained. A copy of the written consent is
available for review by the editorial office of this journal.
The setting was academic in Israel at Hebrew University
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in Jerusalem and in Denver, Colorado at a private practice
setting for oral and maxillofacial surgery.

Patient participants in the study were healthy patients
who had undergone implant treatment in private clinical
practice but some years afterward developed severe
peri-implant disease. There were no pre-interventive
considerations as this study reports and discusses treatment
of complications. Intervention was surgical removal, bone
augmentation and reimplantation.

Peri-intervention considerations were limited to surgery
as a pharmacological approach was not possible. Surgery
was performed by two operators (M Alterman and OT
Jensen). Quality control of the surgical procedures was
based on oral maxillofacial surgery principles of surgery and
attendant medical management. Post-operative care was
according to basic principle of wound care and follow-up
including antibiotic prophylaxis.

The manuscript presents a retrospective evaluation of
two unique cases, without any interventional study, nor
patient identifying data presented. Hence, the manuscript
does not require an ethical approval. The study was
conducted in accordance with the Declaration of Helsinki (as
revised in 2013).

Results

"Two surgical procedures were completed including implant
removal, debridement, antimicrobial medications, bone
graft reconstruction including the use3d of biomimetic
bone morphogenetic protein 2 (BMP-2) and reimplantation
followed by dental restoration. The patient treated in
the United States received a titanium mesh with BMP-2/
collagen sponge with allogenic bone chips which uniquely
demonstrated highly vascularized bone with excellent vitality
for placement of dental implants. Outcome was favorable
in both cases of retreatment with long term follow-up
showing stable implants and bone graft persistence. No
implants were lost subsequent to retreatment. There were
no complications from treatment in the two cases reported.

Case presentation

Two clinical cases are presented in this manuscript,
describing the steps, methods, and principles of the re-
treatment procedure after implants failure. The first
case describes a failed implant-supported segmental
rehabilitation while the second focused on a failed implant-
supported full-arch rehabilitation. In both cases, the various
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Figure 1 Preoperative X-ray showing periodontitis of maxillary
dentition.

Figure 2 Immediate implant placement following dental

extractions.

Figure 3 Alveolar defect following removal of 3 peri-implant

disease affected implants.

procedure stages are thoroughly described and discussed.
For the discussion, an electronic search was performed

by PubMed and MEDLINE databases, using the

combination of the following terms: “Implant failure”,

“Implant removal”, “Peri-implantitis”, and “Retreatment”.

Case 1—failed implant-supported segmental rebabilitation

Complete maxillary arch dental extractions for periodontitis

© Frontiers of Oral and Maxillofacial Medicine. All rights reserved.
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Figure 4 Osseous defect after four months of healing.

(Figure T) were done in a 50-year-old healthy male patient,
with the placement of 10 immediately placed dental
implants later restored with three fixed ceramo-metal
bridges. Three implants on the upper left side had been
placed too close together (Figure 2) without platform bone
switch and some years later developed significant bone
loss from peri-implant disease. Bone had been stable on all
other implants. Since the loss of bone was horizontal and an
adjacent implant was not affected but in close proximity, it
was decided to remove the three implants and let the defect
site heal and reconstruct some months later (Figure 3). The
idea was to eradicate the peri-implant disease, prevent it
from spreading to adjacent implants rather than attempt
implant decontamination and peri-implant grafting. The
thought was to completely eliminate the bacterial insult
and the contaminated implant as the best strategy for the
ongoing health of the entire maxillary restoration.

The implants were removed, the bone debrided, and
the patient treated with systemic antibiotics for 10 days.
Four months later, through a crestal incision, the vertical
defect was found to range from 6 to 10 mm in height
(Figure 4). A titanium mesh was fitted to framework
height and width (Figure 5). The mesh was filled with
mineralized allograft bone chips and BMP-2 impregnated
collage in a 70:30 ratio. The graft-filled mesh was then
positioned into place and fixed with titanium screws
(Figure 6) and a resorbable collagen membrane placed
over the crestal aspect. The wound was then closed in a
watertight closure.

After 10 weeks, the mesh was found to be exposed. An
X-ray showed mineralization of the graft site (Figure 7)
so the mesh was removed (Figure §) and the graft site was
left to mature another 3 months for a total of 5 months
since graft placement. At that time a crestal incision was
made and two implants instead of three were placed. It was
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Figure 5 Titanium mesh fitting with graft placement of BMP-2
and allograft. BMP-2, bone morphogenetic protein 2.

Figure 7 X-ray after 10 weeks indicating mineralization of graft.
RT, right; LT, left.

noted at the time of implant placement that bone levels had
increased on the adjacent molar implant from the mesh
graft but the defect site had lost 2 mm of bone in the area
of mesh exposure. The overall height of bone gain was
about 8 mm. Following the healing of the implants, the

final restoration was completed (Figures 9,10). The new
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Figure 8 Mesh removal after 10 weeks showing both hard and soft

tissue maturation.

Figure 9 Periapical X-ray showing implant restoration after
14 months.

restoration length of crowns was slightly longer but alveolar
width and gingival contours had been fully restored.
(Figures 11,12) Five years later the reconstruction and peri-
implant bone levels remained stable.

Case 2—failed implant-supported full-arch rebabilitation

A 55-year-old healthy female patient was presented with
a full arch maxillary ceramo-metal bridge bonded to four
dental implants. A fifth dental implant in the position of the
upper left second incisor was removed several months prior
to patient presentation due to severe bone loss around the
implant (Figures 13-15).
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Figure 10 Periapical X-ray showing implant restoration after
14 months.

Figure 11 The final restoration front view.

Figure 12 The final restoration side view.

Upon examination, the patient suffered from generalized
mucositis in the upper jaw soft tissue, accompanied with

pain, spontaneous bleeding, and suppuration, with probing
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depth around all implants of up to 12 mm. The patient
asked for a non-removable restoration, both during the
treatment process and at its end.

The first phase of the treatment aimed to eradicate the
peri-implant disease. Since the patient could not tolerate the
use of removable dentures, the decision was to temporarily
use three of the implants to support a temporary
restoration. The implant surface areas were aggressively
debrided, followed by air-powder abrasion and citric acid
application. Three multi-units were adapted to the implants
and an acrylic temporary bridge was screw fixated.

This course of treatment was intended to allow both soft
and hard tissues to heal in order to prepare them for future
bone augmentation and regeneration. In addition, the ability
to temporarily keep the debrided and inflammation-free
failing implants to support a fixed temporary restoration
may assist in providing pressure and friction-free conditions
for the future augmented areas.

After 3 months, the patient presented without
inflammation, with an improved soft-tissue appearance.
A bilateral sinus augmentation was performed using
mineralized allograft bone chips and xenograft bone chips
in a 50:50 ratio (Figure 16). Seven months later, three dental
implants were installed on each side of the maxilla, and
veneer augmentation of the frontal and peri-implant area
was performed using allograft bone chips covered with a
resorbable collagen membrane (Figure 17).

After 4 months, the three original implants were
removed, and four new implants were installed in the
frontal maxillary area. New multi-units were connected
to the implants (except for the distal implants) for a new
screw-retained temporary bridge (Figure 18).

After 4 months, a final ceramo-metal screw-retained
bridge was fixated (Figure 19).

A 4-year follow-up panoramic X-ray revealed good bone
support for the implants (Figure 20).

The patient’s lower jaw was treated in a different practice.

Discussion

The key results of the two cases showing severe peri-implant
disease necessitating removal of implants and inflamed
bone suggests ablation and reconstruction. In other
words, severe loss of bone from peri-implantitis is often so
significant that the entire alveolus is lost, and retreatment
becomes a significant challenge. Each such setting is by
definition specific to the findings of the presenting lesion.
The need for removal of implants prior to ablative injury is

Front Oral Maxillofac Med 2023;5:10 | https://dx.doi.org/10.21037/fomm-21-111



Page 6 of 13 Frontiers of Oral and Maxillofacial Medicine, 2023

Figure 14 Preoperative CBCT showing severe bone loss around the implants. RT, right; LT, left; b, buccal; 1, lingual; T, thickness; S, step;

CBCT, cone-beam computed tomography.

therefore implied by the two cases shown here as extensive subsequent reconstruction and reimplantation in severe
reconstruction was required. Figure 21 suggests a workflow peri-implant disease settings.
pattern for decision making on implant removal timing and The decision to remove an implant with peri-implant
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disease is never easy. It may have a medical, functional,
aesthetic, financial, and psychological impact, and should be

made after a thorough consideration of the various implant

Figure 15 Three debrided implants supporting acrylic screw-
retained bridge with bilateral sinus lifts. L'T; left.
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treatment possibilities (21,22). The psychological effect of
implant removal on patients may be hard for the patient and
at times intolerable, especially when a fixed prosthesis must
be replaced by a removable denture. Some patients will not
be able to adjust to removable dentures, and this must be
considered and discussed prior to any treatment plan (23).
There is not a standardized way to treat these patients
in all the various situations possible. For example, an
implant used for an overdenture support that has 50%
bone loss may best be removed and replaced adjacently
without bone grafting, this being the most conservative
and least invasive approach. Whereas an implant
supporting a fixed bridge with 50% bone loss with
otherwise favorable and relatively healthy osseous support
may be amenable for retention, even perhaps regrafting,

Figure 16 CBCT after bilateral sinus lifts showing a severe bone loss in the frontal maxilla. RT, right; LT, left; CBCT, cone-beam

computed tomography.
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Figure 17 CBCT after placing three implants on each side of the maxilla and veneer bone augmentation in the frontal maxilla. RT, right;
LT, left; B, buccal; L, lingual; CBCT, cone-beam computed tomography.

Figure 18 Panorex after temporary implants removal and Figure 19 Panoramic X-ray after loading of the final ceramo-
installation of four new implants in the frontal maxilla with new metal screw-retained bridge. LT left.
multi-units to support new acrylic temporary screw retained

bridge. LT, left.

© Frontiers of Oral and Maxillofacial Medicine. All rights reserved. Front Oral Maxillofac Med 2023;5:10 | https://dx.doi.org/10.21037/fomm-21-111
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due to its critical importance in the restorative scheme.
After the removal of failed implants due to peri-implant
disease, and especially when severe bone loss is identified,
a comprehensive restorative re-treatment course should be
planned. This is not similar to a treatment plan used for a
similar edentulous area that is not contaminated with peri-
implant disease. This is due to the specific characteristics
and impact of the peri-implant disease on the surrounding
soft and hard tissues, as well as on the predicted success

rate of the re-placed implants (24).

Figure 20 Four years postoperative follow-up panorex. LT, left.
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In contrast to the popular approach in recent years of
performing as many simultaneous surgical and prosthetic
procedures as possible to allow for an expedited treatment
course (25,26), when re-treating a failed implant site with
severe bone loss, a staged approach is advised. This should
include a stepped course of inflammatory eradication,
patient-specific factors treatment, soft and bony tissues
regeneration and augmentation, replacement of implants,
and prosthodontic rehabilitation (27).

Inflammatory eradication

The best way to eradicate peri-implantitis is to remove
implants and debride the area in preparation for definitive
retreatment. Sometimes implants can be debrided and
regrafted but not when there is severe bone loss.
Peri-implantitis is defined as an inflammatory process
due to bacterial plaque (28), most commonly Gram-negative
anaerobes (Prevotella intermedia, Porphyromonas gingivalis,
Aggregatibacter actinomycetemcomitans, Tannerella forsythia,
Treponema denticola, Prevotella nigrescens, Peptostreptococcus

Failed implants

v

Temporary implant debridement

!

v

Implant removal

!

Fixed temporary rehabilitation >

Total inflammatory eradication <

Removable denture

!

Soft tissue stabilization

!

Soft tissue regeneration

'

Bone regeneration

!

Implant re-placement

Removal of failed implants

!

\ New fixed temporary rehabilitation

!

New fixed final rehabilitation

Figure 21 Recommended workflow for the re-treatment of failed implant sites with severe bone loss from peri-implant disease.
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micros, and Fusobacterium nuclearum) (29,30). Removing
the failed implants solely, without prompt attention to
the contaminated surrounding tissues, will deem the re-
treatment process to fail (31).

It is of crucial importance to thoroughly debride all
inflammatory tissues at the site of implant failure. This
should include aggressive bone tissue curettage, including
removal of any infected bone substitute that may be
present until viable and bleeding bone is evident at the
periphery (32). Soft tissue should be handled gently. It is
advisable not to remove soft tissues, even when infected,
since the potential of soft tissue healing in a bacterial-free
environment is high (33), and the availability of sufficient
viable soft tissue is of great importance for the success of
any regenerative treatment.

Treatment of patient-specific factors

Before re-treating failed implant cases, it is important
to evaluate and treat patient-specific factors that may
have caused or contributed to the implant failure or may
affect the potential of the re-treatment success. Patients
must undergo meticulous and frequent peri-implant and
periodontal therapy as needed and commit to persist with
this preventative regimen after re-treatment. Smoking
patients should be given clear and sufficient data and
explanation regarding the contributing effect of smoking on
implant failure and advised to quit or reduce smoking (34).

In cases of bruxism, patients should be treated with load-
reducing appliances to reduce the impact of over-loading
to the peri-implant bone (35). Diabetic patients must be
monitored and controlled, and high glucose levels should be
treated prior to the implant re-treatment (36,37).

In cases of patients treated with antiresorptive medications
for osteoporosis or other bone-related diseases, the re-
treatment protocol must adhere to the 2014 American
Association of Oral and Maxillofacial Surgeons (AAOMS)
position paper on the prevention of medication-related
osteonecrosis of the jaws (38).

In general, as mentioned above, without identifying and
treating the patient-specific factors that may have been the
source for the peri-implant disease, there may be a higher
chance for the failure of the re-treatment process.

Soft and bony tissue regeneration

The limitation of this study is the limited data provided by
two cases. However, there are not very many reports, and
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indeed that many cases, of these findings described here in
any one institution where there is such extensive treatment
required especially in the case of complete alveolar
generation.

The key factors for successful bony regeneration
include: (I) good blood supply (including a good supply
of osteoprogenitor cells, growth factors, and bone
morphogenic proteins) (39,40); (II) good stable envelope
for three-dimensional guidance, and physical enclosure
and protection over the regenerative bone materials (41).
When there is not enough soft tissue to envelop and fully
cover the regenerative bone materials, this should first
be regenerated with various techniques offered for that
purpose. This is important since the soft tissues give the
main source for blood supply and cellular supply (42). In
addition, watertight coverage over the regenerative bone
materials protects them from contamination with bacteria
from the oral cavity and possible failure due to infection (43).
When there is a risk for the three-dimensional stability of
the regenerative bone materials, a rigid envelope, such as
a titanium mesh, should be adapted to protect the desired
spatial form of the re-treated area (44). It is important to
note, that after the first mineralization of the regenerated
bone, the rigid envelope may be removed, especially if it
challenges the durability of the soft tissue closure over the
bone graft (45).

When large defects are re-treated, especially when
allograft or xenograft materials are used, it may be
advocated to add BMPs or growth factors to assist the bone
regeneration process as was done here in the one case (46-49).

Re-placement of implants and prosthodontic rebabilitation

Due to the potential psychological difficulty of patients after
implant removal, and in face of long-term re-treatment
periods, special thought should be given to the temporary
rehabilitation. When re-treating posterior segments,
outside of the aesthetic zone, it is important to make sure
that patient functions, like eating, speaking, and talking,
are not compromised (50). When the re-treated segment
includes the aesthetic zone, this must be also addressed with
the temporary restoration (51).

In cases of failing implants, with preserved stability,
de-contamination of part of the implants to temporarily
support fixed temporary rehabilitation may be considered
as was shown here in one case. Debridement may be
performed using various surgical, mechanical, and medical
techniques. This may psychologically assist patients
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to better adjust to the re-treatment. Also, this has the
advantage to preclude the unfavorable loading from the
removable dentures on the augmented re-treated site (52).

When re-placing implants in a re-treated area it is
most important to keep a sufficient distance between
implants, with as accurate prosthetic derived positioning
as possible. This is to minimize any ischemic or overload
potential to the regenerated bone (53,54). In addition,
in cases of additional implant failure due to peri-implant
disease, this may minimize the risk for implant-to-implant
contamination due to proximity (24). The prosthetic
rehabilitation of re-treated cases is similar to every other
implant-supported rehabilitation.

The key conclusions from the study are staging treatment
such that reimplantation is not done at the time of implant
removal and that the osseous bed is prepared and left to
heal for a period of time so that graft reconstruction can be
done dependably. Retreatment implants then follow later,
often several months later. The rational for this patient and
cautious approach is decontamination of both hard and soft
tissues as reimplantation success rate is always lower than
initial treatment.

Further study needs to address the best timing for
removal of implants so that alveolar ablation does not
occur obviating the need for bone graft reconstruction. In
addition, improved methods for treating failing implants
and perhaps regenerating bone around peri-implant
diseased implants should be investigated.

Summary

Peri-implant disease may result in loss of bone support and
a need for implant removal. In certain cases, a significant
bone volume may be lost leaving the patient in a state
of alveolectomy, impossible for reimplantation without
significant bone graft augmentation.

When re-treating such failed implant sites, a comprehensive
approach should be applied. This must include a stepwise,
controlled process of complete inflammatory eradication,
attention to patient-specific factors that may contribute
to implant failure, regeneration of soft and bony tissues,
and implant re-placement followed by suitable fixed
rehabilitation.

Special care must be given to the psychological effects
of implant failure and removal and the long period that the
re-treatment course may take, especially with regard to the
possibility of using fixed temporary rehabilitation when
feasible.
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