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Case Series
Clinical Outcome of Implants Placed Immediately After
Implant Removal
Ugo Covani,* Antonio Barone,*† Roberto Cornelini,*‡ and Roberto Crespi*§

Background: The purpose of this study was to
evaluate the clinical success of implants placed immediately after the explantation of failed implants due to
fracture at 12 months.
Methods: Nine immediate implants were placed in
nine patients following explantation of nine fractured
implants. Five experimental implants did not require
any regenerative procedures; the remaining four immediate implants were grafted with deproteinized
porcine bone particles and covered with bioabsorbable membranes. All implants were restored with
fixed prostheses. The follow-up period was 12 months.
Results: No residual bone defects were observed or
probed around any implant at the second-stage surgery, and all implants were asymptomatic and stable.
All the implants were successful after prosthetic rehabilitation showing no mobility, pain, suppuration,
or absence of peri-implant radiolucency. The radiographic measurements showed no significant bone
loss pattern at the 12-month follow-up visit.
Conclusion: The findings of this study suggested
that implants placed immediately after implant explantation due to biomechanical fracture could be performed with results that are similar to results obtained
with implants placed immediately after tooth extraction. J Periodontol 2006;77:722-727.
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everal clinical studies have shown that osseointegrated titanium implants may successfully be
used as abutment for prosthetic rehabilitation
and that peri-implant tissues can be kept in a stable
clinical state for prolonged periods of time.1-3 The
implants are now widely used in fully and partially
edentulous cases, with or without connection to natural
teeth abutments.
However, despite a high rate of success some implants inevitably fail. These failures can be ascribed
to two common factors: bacterial infection and occlusal load.4-6 The implants that failed due to the periimplantitis infection have shown clinical signs very
similar to those found around periodontally diseased
teeth such as bleeding, suppuration, pain, mobility,
increased probing depth, radiographic evidence of
bone loss, and presence of periopathogens bacteria.4
All these findings suggested that peri-implantitis is a
site-specific infection similar to that observed in periodontal diseases and can result in implant loss.
The other etiologic factor associated with implant
failure is the adverse occlusal load that may result
in mechanical complications including fixture fracture. This is the most drastic mechanical complication
because it usually causes the loss of the implant.
The long-term success rate of endosseous implants
placed in both the maxillary and mandibular posterior
region is lower compared to other areas.7,8 Disadvantages associated with these regions include poor bone
quality and higher occlusal loads, which often show
off-axis forces that can eventually cause bending overload. A clinical retrospective analysis9 reported a fixture fracture rate of up to 5% for standard diameter
implants. On the contrary, data from a prospective
study on implants showed a very low rate of implant
fractures, all of which were in hollow-body implants.10
Irrespective of etiologic factors, failed implants
need to be explanted. As a result, clinicians have to
replace missing implants.
Immediate implantation after tooth extraction is
now accepted in clinical dentistry, providing the
opportunity to achieve better and faster functional
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and esthetic results.11,12 Most of the available studies
concerning immediate implantation describe implantation in the natural dentition. However, the clinical effectiveness of immediately replacing failed implants
needs to be fully assessed. The purpose of this study
was to evaluate the clinical success of implants placed
immediately after the explantation of failed implants
due to fracture at 12 months.
MATERIALS AND METHODS
Nine patients (three males and six females) aged 35 to
63 years were included in this study in a period ranging
from 1999 to 2004. All of the patients selected for this
study required the extraction of failed implants and
were scheduled for immediate implant replacement.
The clinical selection for implant extraction was
based on the presence of implant fractures. The criteria adopted for accepting patients into the study group
were as follows: presence of a non-contributory past
medical history that would inhibit a physiological
wound healing response; indication for implant extraction and presence of bone beyond the implant
apex to guarantee primary implant stability; and informed consent for treatment. This study was conducted in accordance with the Helsinki Declaration
of 1975, as revised in 2000. Each case was accurately
evaluated by examining diagnostic casts for the intraarch relationship, periapical and/or panoramic radiographs, and computed tomography, if necessary. The
failed fixtures, which were selected to be replaced by
an immediate implant, were nine in total. Seven of
the nine fractured implants were in the posterior region of the mandible, and the remaining two were in
the canine region of the maxilla (Table 1).
Table 1.

Characteristics of Failing Implants
Age
Reason for
Patient (years)/Gender Implant Failure Tooth #

Implant
Type

1

45/Male

Fracture

23

Hollow cylinder

2

51/Female

Fracture

21

Screw

3

57/Female

Fracture

29

Screw

4

39/Male

Fracture

21

Screw

5

32/Female

Fracture

30

Hollow cylinder

6

46/Male

Fracture

6

Cylinder

7

53/Male

Fracture

29

Cylinder

8

48/Male

Fracture

22

Screw

9

54/Female

Fracture

6

Cylinder

Figure 1.
Preoperative periapical radiograph of a fractured implant in the
premolar area.

Figure 2.
Clinical view of a fractured implant in the premolar area.

After the initial steps for treatment planning, all the
patients underwent scaling, root planing, oral hygiene
instructions, and any periodontal treatment necessary to provide an oral environment more favorable
to wound healing.
Intrasulcular and vertical releasing incisions were
made to raise a mucoperiosteal flap extending over
the mucogingival junction (Figs. 1 and 2). The fractured implants showed the apical portions were still
osseointegrated. These implants were removed using
a thin bur at low speed under water cooling to carefully
isolate the residual apical part of the fractured implant.
During implant removal, care was taken to minimize
the trauma to the bone by maintaining the integrity
of the walls of the alveolar housing (Fig. 3). Surgical
sites were prepared according to the standard procedures using standard drills as recommended by the
manufacturer.k An implant bed was prepared with
maximum use of bone apical to the fractured implant
to allow primary stabilization of the immediate implant (Fig. 4). All of the immediately placed implants
had a sandblasted and acid-etched surface.¶
k Sweden Martina, Padova, Italy.
¶ Premium, Sweden Martina.
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Figure 3.
Fresh extraction site after implant removal; the integrity of the walls
of the alveolar housing was respected.

Figure 4.
An implant was placed and primary stability achieved.

Figure 5.
Flap mobilization and sutures to obtain a primary flap closure.

No grafting materials and/or barrier membranes
were used in five of the experimental immediate implants that were placed within the alveoli confines,
which showed the absence of fenestrations or dehiscences of the bone walls and a residual gap between
implant surface and surrounding bone walls £2 mm.
The remaining four experimental immediate implants, which exhibited bone fenestrations or dehiscences and/or peri-implant bone defects >2 mm,
were grafted with corticocancellous porcine bone
particles# and covered with bioabsorbable membranes.** After releasing the periostium, the flaps
724

Figure 6.
Postoperative periapical radiograph 6 months after placement.

Figure 7.
Implant at the second-stage surgery.

were repositioned to obtain a primary wound closure
and sutured using mattress and interrupted sutures
(Fig. 5). The medication that was prescribed to all
patients consisted of antibiotics, anti-inflammatories,
and chlorhexidine mouthwash.
Removable prostheses were worn for the first 3
weeks for esthetic reasons only. The sutures were removed after 7 days, and the patients were seen on a
monthly basis for prophylaxis.
An individualized occlusal template was fabricated to guarantee radiographic reproducibility for
the follow-up period. The second stage of surgical
procedures was performed 6 months after implant
placement for all experimental sites (Figs. 6 and 7).
After varying intervals of time, all of the implants
were restored with a fixed implant-supported prosthesis (Figs. 8 and 9). All of the patients included in this
study were partially edentulous and participated in a
personally tailored recall program ranging from 2 to
4 months. The total follow-up period was 12 months.
Once a year, the patients selected for this study underwent a thorough clinical and radiographic evaluation
that included the following parameters: 1) presence
or absence of mobility, presence or absence of pain,
# Granulato, Osteobiol, Turin, Italy.
** Evolution, Osteobiol.
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Table 2.

Immediately Placed Implants
Tooth #

Implant
Length (mm)

Implant
Diameter (mm)

1

23

13

3.75

2

21

11

5

3

29

13

3.75

4

21

11

5

5

30

13

5

6

6

15

3.75

7

29

13

5

8

22

11

5

9

6

13

5

Patient

Figure 8.
Periapical radiograph at the 12-month visit.

Figure 9.
Final prosthetic restoration at the 12-month visit.

and presence or absence of suppuration; 2) clinical
attachment level (CAL) measured with a periodontal
probe at four sites for each implant from the implant
shoulder to the apical penetration of the probe;13
and 3) radiographs were taken using an individualized
occlusal stent to evaluate the presence of peri-implant
radiolucencies and marginal bone loss, which can be
evaluated by measuring the first crestal bone contact
(CBC) in relation to the threads on the implant surface.
An implant was classified as successful when it fulfilled the criteria of success as defined previously.14
RESULTS
The surgical implant explantation and subsequent implant placement proceeded smoothly. Implant length
and diameter according to arch and tooth position are
reported in Table 2. The post-surgical healing phase
was uneventful for all patients; pain and swelling were
the most frequently mentioned signs and symptoms.
Soft tissue closure over the implant sites was achieved
in all sites. No residual bone defects were observed or
established after implant sites were probed at the second stage of surgery, and all implants were asymptomatic and not mobile.
All of the implants were successful after prosthetic
rehabilitation showed no signs of mobility, pain, suppuration, or absence of peri-implant radiolucency.

The radiographic measurements taken using an individualized occlusal template showed that all the experimental implants had a CBC coronal to the first
thread at the 12-month follow-up. No significant bone
loss patterns were detected.
Three implants supported a single ceramometal
restoration; the remaining six implants were part of
fixed prostheses including other implants.
The prosthetic rehabilitations were functional and
in good condition at the 12-month checkup. All patients received final prosthetic restorations, and no
implants were lost at the 12-month follow-up.
DISCUSSION
The purpose of this study was to evaluate the clinical
effectiveness of implants placed immediately after the
removal of a preexisting fixture that failed due to a
fracture. Nine patients with nine failed implants were
included in this study.
All of the immediate implants included in the current study were clinically stable, asymptomatic, and
did not show any bone defects at the second stage
of surgery. None of the immediate implants were observed to have failed or been affected by peri-implantitis at the 12-month follow-up.
The surgical approach reported here offers some
clinical advantages when faced with biomechanical
implant failures. As has been reported in the case of
tooth extraction,15,16 the alveolar bone volume after the removal of a failed implant could undergo a
continuous remodeling process particularly in early
phases. Furthermore, the immediate implantation in
these cases represents an immediate solution to a
clinical complication and noticeably reduces the
725

Replacement of Implants Following Implant Failure

length of treatment and the number of surgical procedures.
The placement of an immediate implant is often associated with a residual bone defect between the outer
surface of the implants and the residual bone walls.
In our surgical protocol, no guided bone regeneration (GBR) procedure was applied for 4-wall socket
sites with no fenestrations and dehiscence and with
a discrepancy between implant surface and surrounding bone walls <2 mm, as also reported by other
authors.17,18 The membranes were used for the treatment of large bone defects and where a large portion
of the bone recipient site around the implant was missing. A bioabsorbable barrier membrane was used in all
instances when necessary. Due to insufficient stiffness of the membrane, corticocancellous porcine
bone particles were grafted into the defect to prevent
the collapse of the membrane and maintain a space
beneath the membrane for bone regeneration.
The purpose of the membranes used was to isolate
the implants from soft tissues, thus preserving the
space around the implants and aiding bone healing.
But it should be kept in mind that the use of barrier
membranes is not free from clinical problems: a membrane exposure with a frequency ranging from 8% to
100% was observed.19 This complication can lead
to bone loss, infection, and loss of the placed implants. Several authors observed lower bone-implant
contact in membrane-treated implants compared to
control sites,20,21 suggesting that the use of membranes should be limited to cases of fenestrations, dehiscences, or large peri-implant defects in immediate
implant protocol.22 On the basis of these considerations, all efforts were made to reduce as much as
possible the use of GBR procedure to minimize trauma
to the crestal bone in the present study. A thin bur was
used during the extraction of the implant apical portion, which was still osseointegrated, to isolate and
to remove the implant, in an attempt to maintain the
integrity of bone walls. Subsequently, a congruent implant bed was prepared extending over the apex of the
former implant to allow a good primary stabilization.
In the current study, the largest possible implant diameter was used in each clinical situation. The use
of wide implants can provide immediate implant
placement with such advantages as stabilization,
the reduction of the gap between the implant and
the surrounding bone walls (reducing the need for
regenerative procedures), and an increase in the survival rate of implants resulting from a higher potential
contact-surface area between the implant and bone
and a compensatory effect for poor bone quality.23
CONCLUSIONS
The results of this study suggested that implants placed
immediately after implant explantation due to biome726
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chanical fractures showed very favorable outcomes
that are similar to results obtained with implants placed
immediately after tooth extraction. The clinical parameters identified in the success of this procedure included primary implant stability and an extreme level
of care during implant removal to maintain the integrity
of bony walls. Further clinical studies, with more extensive clinical cases and a longer follow-up period, are required to obtain additional data on this procedure. The
additional findings would provide clinicians with improved data for selecting the most appropriate treatment protocol for patients with failed implants.
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