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Prognosis of Dental Implants Immediately Placed in  
Sockets Affected by Peri-implantitis:  
A Retrospective Pilot Study 

The aim of this study was to describe a protocol and analyze the outcomes of 
immediate replacement of failed implants due to peri-implantitis. A total of 17 
patients (mean age: 58 ± 10 years) had 22 failed implants that were immediately 
replaced. One implant failed 16 months after insertion, resulting in an implant 
survival rate of 94.7%. The mean follow-up time was 40 ± 16 months (range: 
9–52 months) after insertion. Mesial and distal bone loss were 0.89 ± 0.62 mm 
and 0.97 ± 0.66 mm, respectively. Immediate implant replacement could 
be considered in the management of implant failure due to peri-implantitis. 
Int J Periodontics Restorative Dent 2017;37:713–719. doi: 10.11607/prd.2458

Dental implants have become the 
treatment of choice for the replace-
ment of missing teeth, as they are 
the most predictable and suc-
cessful restorative option.1 How-
ever, implants inevitably fail due 
to biologic and biomechanical 
complications.2–10 Biomechani-
cal overloading increases the risk 
of implant/prosthetic component 
fracture.11 Improper implant po-
sitioning and/or angulation make 
the prosthetic restoration difficult.12 
Solutions for improper implant po-
sitions include second surgeries or 
prosthetic compensation, which in-
crease the time and cost to achieve 
functioning prostheses.13,14 Implant-
osseous osteotomy and distraction 
osteogenesis have been reported 
for the repositioning of malposi-
tioned implants.15

Dental offices are seeing more 
cases of peri-implantitis. The preva-
lence of peri-implantitis has varied 
between different studies due to the 
application of different thresholds 
for the radiographic bone loss used 
as diagnostic criteria.16,17 Prevalences 
of implant-based peri-implantitis of 
6.6%, 9.1%, 12.4%, 23%, and 36.6% 
have been reported.18–22 

Peri-implantitis is more preva-
lent in smokers and patients with a 
history of periodontitis.23,24 This in-
fectious disease provokes a progres-
sive loss of supporting bone beyond 
biologic bone remodeling.25 Severe 
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bone loss in advanced stages of dis-
ease indicates a need for implant 
extraction. 

Early implant loss is a result of 
failure of the implant to osseointe-
grate in bone, leading to a mobile 
implant that is easily removed. Re-
moval of nonmobile implants, as 
in cases of peri-implantitis, may 
result in injury to the surrounding 
tissue and eventual loss of valu-
able soft and hard tissue volume.2,26 
Increased risk of tissue trauma is 
associated with techniques such 
as block resection, buccal bone 
osteotomy, and trephine osteoto-
my.11,26,27 Thus, tissue regeneration 
could be needed to restore the sur-
gical site before replacement of the 
failed implant. This would increase 
time, cost, and surgical morbidity 
for implant failure treatment. 

Less invasive techniques, such 
as the counter-ratchet technique 
and reverse screw technique, have 
been developed to preserve avail-
able hard and soft tissue. In a recent 
study, a minimally invasive implant 
removal was achieved by a circum-
ferential osteotomy performed with 
Piezosurgery.26 These conserva-
tive approaches would make pos-
sible the immediate replacement 
of failed implants and allow implant 
therapy to be finished in less time. 
This, together with the predict-
ability of immediate implant place-
ment after tooth extraction, have 
encouraged Covani et al11,28,29 to 
report on the outcomes of implants 
placed immediately after implant 
extraction. Grossmann and Levin30 
followed 31 implants immediately 
inserted after implant extraction 
and placed in 28 patients. 

However, there are still few 
studies on the clinical outcomes of 
immediate replacement of failed 
implants. No study has analyzed 
the survival of implants immediately 
placed after implant removal due 
to peri-implantitis. In this study, the 
treatment protocol and the implants 
immediately placed in explantation 
sockets were analyzed to retrieve 
data about patient demographics, 
implant dimensions, implant osseo-
integration, follow-up time, survival 
rate, and marginal bone loss. 

Materials and Methods

Patients were treated between 2010 
to 2011 for dental implant removal. 
The inclusion criteria were explan-
tation of at least one nonmobile 
implant, immediate placement of 
a new implant in the explantation 
socket, and peri-implantitis as the 
cause of implant failure. Patients/
implants that failed to meet any of 
these criteria were excluded from 
the study.

To ensure a proper treatment 
plan, prior to surgery all patients 
underwent standard diagnostic 
protocol consisting of review of 
the medical and dental history, di-
agnostic casts, and radiographic 
evaluation. The diagnosis of peri-
implantitis was based on the pres-
ence of bleeding on probing/
suppuration and vertical bone loss 
≥ 2 mm beyond the expected mar-
ginal bone level following remodel-
ing after implant placement.25 These 
criteria were adopted due to the 
absence of baseline radiographs at 
the time of suprastucture placement 

(most of the implants were placed in 
other medical centers).

Patients received 2 g amoxicil-
lin (600 mg clindamycin for allergic 
patients) 60 minutes before surgery 
and 1 g acetaminophen 30 minutes 
preoperatively. Local anesthesia was 
achieved by administration of artic-
aine hydrochloride with epinephrine 
(1:100,000). 

If the failed implants were sup-
porting a screw-retained prosthesis, 
the prosthesis was unscrewed to 
access the implant platform. If the 
prosthesis was cemented, it was 
drilled to find the abutment screw 
and then removed from the implant.

All surgeries were performed by 
the same surgeon. A crestal incision 
was made to elevate a full-thickness 
flap and expose the surgical site. Im-
plant explantation was carried out 
using an implant extraction kit (BTI 
Biotechnology Institute) as described 
elsewhere.2 Briefly, a ratchet was en-
gaged into the implant connection 
and the removal torque was exerted 
by a wrench in a counterclockwise di-
rection maintaining a perpendicular 
position of the assembly in relation 
to the implant platform. 

After implant removal, the ex-
plantation socket was carefully cu-
retted to remove any granulation 
tissue and immediate placement of 
a new implant was performed only 
in sockets where the four bony walls 
were preserved. Drilling for new im-
plant placement was performed to 
remove only 0.2 to 0.5 mm of bone. 
Activated fraction 2 of plasma rich in 
growth factors (PRGF-Endoret, BTI 
Biotechnology Institute) was inject-
ed into the socket. A wider diameter 
implant was then inserted using a 
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surgical motor set at an insertion 
torque of 25 Ncm and continued 
manually to finish the implant place-
ment. The final insertion torque 
was noted in the patient’s record. A 
covering screw was placed for two-
stage implant surgery. If immediate 
loading was to be performed, a tran-
sepethelial abutment (esthetic abut-
ment, BTI Biotechnology Institute) 
was placed prior to flap closure.

Activated fraction 2 of PRGF 
was mixed with the graft material for 
overcorrection of the buccal bone 
plate. This resulted in the formation 
of a fibrin clot that adhered the au-
tologous graft particles, facilitating 
handling and manipulation of the 
graft material. The surgical site was 
then covered with fibrin membrane 
before flap closure with 5-0 mono-
filament suture. Postoperatively, pa-
tients were instructed to perform 
light and gentle toothbrushing after 
24 hours and to avoid chewing on 
the operated site.

To obtain PRGF,31 citrated 
blood was processed according 
to the manufacturer instructions. 
Calcium-activated fraction 1 (F1), 
with a platelet count comparable to 
the peripheral blood, was used to 
prepare a fibrin membrane to cover 
the surgical site before flap closure. 
Calcium-activated fraction 2 (F2), 
with a platelet count 2 to 3 times 
higher than peripheral blood, was in-
jected into the socket before implant 
insertion.

Follow-up visits were sched-
uled to remove sutures and detect 
any surgical complications. Clinical 
evaluation and implants status were 
also monitored. After 3 to 4 months, 
a second surgery was performed. 

Success or failure of osseointegra-
tion was noted in the patients’ re-
cords. Osseointegration was judged 
successful when there was no clini-
cally detectable implant mobility, 
no radiographic evidence of peri-
implant radiolucency, no pain or 
subjective sensation, and no peri-
implant infection.

Data Collection and Statistical 
Analysis

The patient was the statistical unit 
for the description of demographic 
data. Mean and standard deviations 
(SD) were calculated for the age vari-
able, while relative frequency was 
calculated for sex. The implant was 
the statistical unit for the statistical 
description of implant location and 
removal torque. For the new im-
plants, data about insertion torque, 
failure, and marginal bone loss were 
collected. Marginal bone loss was 
measured on standardized pan-
oramic radiographs. All panoramic 
radiographs were made using a po-
sitioning pin (with the patient’s chin 
resting on a standard device) and 
with the Frankfort plane parallel to 
the ground. Measurements on the 
panoramic radiographs were per-
formed by computer software (Sidex-
is XG, Sirona Dental Systems). The 
known implant length was used as a 
reference to calibrate the linear mea-
surements on the digital panoramic 
radiograph. Mean and SD were 
calculated for continuous variables 
and relative frequency for discrete 
variables. Implant survival rate as a 
function of time was analyzed using 
Kaplan-Meier life-table analysis. The 

statistical analyses were performed 
using the SPSS 15.0 for Windows sta-
tistical software package (SPSS).

Results

A total of 17 patients with 22 im-
plants met the inclusion criteria and 
were analyzed in this retrospective 
study. Analysis of the demographic 
data indicated that 82% of the pa-
tients were women and the mean 
age was 58 ± 10 years (range: 31–
75 years). Only 3 patients reported 
cigarette smoking (one > 20 ciga-
rettes per day, one 15–20 cigarettes 
per day, and one 1–5 cigarettes per 
day). 

Of the extracted implants, 68% 
were in the maxilla and 36% were in 
the anterior sector (Fig 1). All implants 
removed from the mandible were in 
the premolar and molar regions. 

The implants were inserted in 
the explantation socket at a torque 
value of 32 ± 12 Ncm (range: 
10–55 Ncm). The insertion torque 
was not recorded for two implants. 
In 90% of the placed implants, the 
insertion torque was ≥ 25 Ncm. 
All implants were placed in type 
II bone.32 Table 1 gives the dimen-
sions of the new implants. 

Overcorrection of the buccal 
bone plate was performed around 
13 implants. The grafting materials 
were autologous bone (n = 6), anor-
ganic bovine bone (n = 4), or a mix-
ture of both (n = 3). 

Only one implant was immedi-
ately loaded; the others were load-
ed after 4 to 6 months (Figs 2 and 
3). Prosthesis type was complete 
denture (45%), partial denture (50%; 
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Fig 4), or single crown (5%). Of the 
implants, 95% were placed to sup-
port a screw-retained prosthesis.

The average follow-up time 
from implant insertion was 38 ± 16 
months (range: 9–52 months). For 
68% of the implants, the follow-up 
time was ≥ 32 months. One implant 
failure occurred in one patient after 

16 months (Table 1). Thus, the im-
plant survival rate was 94.7%. 

The mean follow-up time from 
implant loading was 32 ± 15 months 
(range: 4–48 months). For 68% of 
the implants, the follow-up time was 
≥ 30 months. The mesial and dis-
tal bone loss is shown in Fig 5. The 
mean mesial bone loss was 0.89 ± 

0.62 mm, and the mean distal bone 
loss was 0.97 ± 0.66 mm.  

Discussion 

Several studies have reported no 
statistically significant differences in 
the survival of implants immediately 

a
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Fig 1 Anatomical locations of the immediately replaced dental 
implants.

Fig 2 (left) (a) Implants affected by periodontitis showing bone 
loss. (b) Immediate placement of two implants. (c) Follow-up after 
3 years.

Fig 3 (below) (a) Preoperative status of the implants showing the 
bone resorption due to peri-implantitis. (b) Immediate placement 
of implants (arrows) in the explantation socket.
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placed in infected and noninfected 
sockets.33,34 In a systematic review, 
Chrcanovic et al34 concluded that 
implants may be successfully os-
seointegrated when placed immedi-

ately after extraction of teeth due to 
endodontic and periodontal lesions. 

Few studies are available on 
the survival of implants immedi-
ately placed to replace a failed im-

plant.11,28–30,35 Preservation of the 
socket is of primary importance to 
permit good primary stability of the 
new implants.2 Thus, minimally inva-
sive explantation of the implant is 

a

b

c

Fig 4 (left) The prosthetic rehabilitation and follow-up of the 
clinical case shown in Fig 3. (a) Provisional prosthesis. (b) Insertion 
of definitive prosthesis after 6 months. (c) Follow-up after 3 years. 

Fig 5 (below) Mesial and distal bone loss around the immediately 
placed implants. The follow-up time since loading is plotted.
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Table 1  Summary of Data on Patients and Immediately Placed Implants

Patient data (n)                             Implant data (n)

Sex
 Women (14); 
 men (3)

Bone augmentation No (7); yes (15)

Age (y)
 58 ± 10 

Follow-up since  
insertion (y)

< 1 (3); 1–3 (4); > 3 (15) 

Social habits
 Smoking (3)

Implant length (mm) 5.5 (1); 6.5 (2); 7.5 (4); 8.5 (4); 10.0 (6); 11.5 (3); 13.0 (2)

Implant diameter (mm) 3.50 (3); 3.75 (4); 4.00 (3); 4.25 (2); 4.50 (2); 5.00 (2); 5.50 (6)

Type of prosthesis Single crown (1); fixed partial prosthesis (12);  
complete fixed prosthesis (9)

Loading protocol Immediate (1); delayed (21)

Implant failure (1) Location: 14
Bone augmentation: No 
Type of prosthesis: fixed partial denture 
Diameter × length: 5.50 × 7.50 mm 
Insertion torque: 25 Ncm 
Loading protocol: delayed 
Time to failure: 16 months
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necessary to preserve the available 
soft and hard tissues. Herein, implant 
extraction was achieved by the ap-
plication of counter-torque to break 
the union between the implant sur-
face and bone tissue. This permitted 
unscrewing the dental implant with-
out trauma to socket walls. 

The positive outcomes of this 
protocol could be related to the de-
crease in bacterial load through the 
removal of the infected implant. Ad-
equate socket curettage to remove 
any granulation tissue and drilling of 
the socket contribute to mechanical 
decontamination of the socket. Fur-
thermore, the placement of the PRGF 
in the socket could have an antimi-
crobial effect. PRGF has antimicrobial 
properties against Candida albicans, 
Entrecoccus faecalis, Streptococcus 
agalactiae, Streptococcus oralis, 
Staphylococcus aureus, and Staphy-
lococcus epidermis.36,37 All these 
measures would reduce the risk of in-
fection and early implant failure.

The selection of a wider implant 
and socket preservation have allowed 
the achievement of adequate im-
plant primary stability, as evidenced 
by a torque value of 32 ± 11 Ncm. 
Engelke et al38 concluded that an in-
sertion torque > 30 Ncm is advisable 
for adequate primary stability and a 
torque value ≤ 11 Ncm increases the  
likelihood of implant failure.38

In this study, 22 implants were 
immediately placed in explantation 
sockets. Only one implant failed, 
resulting in a survival rate of 94.7%. 
Covani et al11 reported no implant 
failure for 9 implants inserted af-
ter the extraction of fractured im-
plants.11 However, Grossmann et al30 
reported a survival rate of 71% for 

implants placed in sites where im-
plants had failed.30 In that study, pre-
viously placed implants failed during 
the healing and early loading peri-
ods. Implant replacement was not 
immediate for all implants.30 

This study is the first to report 
on the outcome of immediate re-
placement of failed implants due 
to peri-implantitis. Peri-implantitis 
is an inflammatory process that af-
fects peri-implant soft and hard tis-
sues and results in progressive bone 
loss beyond physiologic remodel-
ing.25 This disease is infectious and 
is triggered by bacterial plaque. 
Periodontitis, an infectious disease 
that affects teeth, is also triggered 
by bacterial plaque. In patients with 
peridontitis, implant survival is re-
ported to be about 90%.39–41 Lee42 
concluded that there is a strong evi-
dence to suggest that periodontitis 
is a risk factor for implant loss. 

Limitation of this study include 
a retrospective design and limited 
sample size. As with any retrospective 
study, it was dependent on the avail-
ability and accuracy of medical/den-
tal records and bias and confounders 
were difficult to control. There was 
no randomization nor blinding. This 
study is uncontrolled, which put re-
strictions on the extrapolation of 
the results. However, the outcomes 
justify the performance of a prospec-
tive and controlled clinical study to 
evaluate the outcomes of immedi-
ate implant placement after implant 
extraction. The use of PRGF may act 
as confounder to the effect of sock-
et curettage and the placement of 
wider diameter implants on the suc-
cess of the treatment described in 
this study. Several studies that have 

evaluated immediate implant place-
ment in infected tooth extraction 
sockets indicate the importance of 
socket decontamination.33,43 PRGF, 
which was used to treat explantation 
sockets, has been reported to have 
antimicrobial properties.36,37 

Immediate implant replacement 
could be considered in the manage-
ment of implant failure due to peri-
implantitis. 

Conclusions

Within the limitation of this study, 
the treatment protocol followed per-
mitted the preservation of available 
tissues during implant extraction 
due to advanced peri-implantitis. 
This permitted immediate insertion 
of a new implant in the explanta-
tion socket. The survival and mar-
ginal bone loss around immediately 
placed implants support this option 
for the management of failed im-
plants due to peri-implantitis. 
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