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Abstract
Objetives: The development of treated implant surfaces, added to the increase of the aesthetic requirements by the 
patients has led to a change in the treatment protocols as well as the development of techniques such as the one-
fase implants and the immediate prosthetic loading. One of the usual contraindications of the implant treatment 
is the presence of periapical disease associated to the tooth to be replaced. The aim of this paper is to review the 
published literature on immediate implant placement in extraction sockets of teeth with periapical pathology, con-
sidering the level of scientific evidence, and following the principles of medicine and evidence-based Dentistry.
Material and Methods: A search of articles published between 1982 and 2012 was conducted. The search terms 
immediate, dental implant, extraction, infected, periapical pathology were used. Search was limited to studies in 
animals and humans, published in english language.
Results: 16 articles were selected from a total of 438, which were stratified according to their level of scientific 
evidence using the SORT criteria (Strength of Recommendation Taxonomy). Studies in both animals and humans 
presented high rates of implant survival, but human studies are limited to a small number of cases.
Discussion and Conclusions: There is a limited evidence regarding implant placement immediately to the extrac-
tion of teeth affected by chronic periapical pathology. Following analysis of the articles, and in function of their 
scientific quality, a type B recommendation is given in favor of the immediate implant placement in fresh sockets 
associated to periapical infectious processes.
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Introduction
The first dental implant protocol presented by Brånemark 
et al. (1) included a two-stage surgical procedure, separat-
ed by a period of osteointegration of six months as mini-
mum, prior to the prosthetic loading of the implant at the 
mandible. This, added to the period of wound healing and 
postextraction bone formation, was invariably associated 
with aesthetics periodontal alterations due to the localized 
bone resorption observed at the extraction area, caused by 
the absence of the stimulus associated to the periodontal 
ligament, as well as the remodeling of the soft tissues (2), 
despite the clinical success demonstrated in many cases.
Residual bone volume could be reduced significantly 
because of the alveolar bone resorption associated to 
tooth extraction, compromising the subsequent implant 
treatment, hindering the implant placement in a favo-
rable position, a necessary step for a proper prosthetic 
restoration (3). This situation is more evident in the an-
terior maxilla, where resorption of bone tissue can force 
to place the implant in a palatal position, which compro-
mises the prosthetic result (3).
The esthetic requirements, as well as the patient needs 
have brought changes to the implant protocols. The use 
of treated surfaces implants has allowed for more free-
dom in the selection of the socket as implant recipients, 
as well as the development of surgical techniques which 
make possible the reduction of the treatment period. All 
this, to give the patient an optimal aesthetic solution al-
most immediately, provided that the respect of the spe-
cific protocol for proper primary stability is observed.
The immediate implant placement in extraction site is 
a treatment with a defined protocol, and well accepted, 
thanks to the preservation of aesthetics, the maintenance 
of the alveolar walls, a better positioning of the implant, 
and a reduction in surgery time and the overall treat-
ment (4). However, the concept of immediate implant 
placement after extraction of a tooth with periapical 
disease is a very controversial topic, with few scientific 
studies of quality published. 
Many authors have suggested that the immediate im-
plant placement in a socket with the presence of infec-
tious disease would be completely contraindicated (5,6), 
because contamination could compromise the osseointe-
gration process. Alsaadi et al. (7) in a case-control study, 
reported a greater loss of implants in those sockets with 
periapical lesions, especially when machined surface 
implants were placed. An increased loss of endosseous 
implants also has been associated with periodontal 
disease (2,7-9). However, recent researches show satis-
factory results in the immediate implant placement in 
sockets with chronic periapical disease (3,9). 
Moreover, in the vertebral osteomyelitis, a meticulous 
debridement of bone, joined by a strong antibiotic ther-
apy, prior to use of a titanium cage as a provider of im-
mediate support and stability for weakened vertebrae 

have provided satisfactory results (10). It is posibble 
to obtain a correct osseointegration between titanium 
structures and bone, despite substantial previous infec-
tious process (10). Authors like Naves et al. (9) state 
that these results can be considered equivalent to the 
osseointegration of endosseous oral implants.
In addition, recent animal studies have shown that by 
proper debridement and prophylactic use of antibio-
tics it is possible to create adequate local conditions to 
produce a bone remodeling process around the immedi-
ately dental implant placed in a socket associated with 
infectious disease (11).
The aim of this paper is to identify the articles published 
on the placement of immediate implant in extraction 
sockets of teeth with periapical pathology, as well as 
to classify these papers according to their level of sci-
entific evidence, using the SORT criteria (Strength of 
Recommendation Taxonomy).

Material and Methods
A PubMed-MEDLINE and Cochrane databases search 
of articles published between 1982 and 2012 was con-
ducted during May 2012. In an initial search, the terms 
“immediate”, “dental implant”, “extraction”, “infect-
ed”, “periapical”, “pathology” were used. Search was 
limited to animal and human studies, and articles writ-
ten in English. The terms were then merged in a second 
search, using the Boolean operator “AND”, in order to 
obtain the articles that included two or more of the used 
search terms. Items found were analyzed to verify the 
relevance of these in relation to the topic under study. The 
irrelevant articles were discarded. Next, the items were 
stratified according to their level of scientific evidence, 
using the SORT criteria (Strength of Recommendation 
Taxonomy) (Tables 1,2) Only articles classified on the 
firsts two levels were selected. Subsequently, according 
to the level of scientific evidence of the articles reviewed, 
a recommendation level was declared in favor of, or 
against the use of immediate osseointegrated implants in 
sockets associated to periapical infectious processes.

Results
The initial search conducted in the PubMed-MEDLINE 
database provided a total of 142,866 articles for the term 
“immediate” 24,706 articles for “dental implant”, 164,095 
for the term “extraction”, 288,205 for the term “infected”, 
8,150 articles for the term “periapical” and 2,242,481 for 
“pathology”. After a second electronic search, which 
merged keywords, 438 articles were obtained which 
showed two or more of the terms used. As for the Co-
chrane Library database search, it provided with 8,942 
articles to the term “immediate”, 1,154 articles for “den-
tal implant”, 6,234 for the term “extraction”, 6,550 for the 
term “infected”, 279 for the term “periapical” and 32,024 
for the term “pathology” (Fig. 1).
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Strength of 
Recommendation 

Definition 

A Recommendation based on consistent and good-quality, patient-oriented evidence (1) 
B Recommendation based on inconsistent or limited-quality, patient-oriented evidence (1) 
C Recommendation based on consensus, usual practice, opinion, disease-oriented evidence (2), or 

on case series for studies of diagnosis, treatment, prevention or screening 
(1) Patient-oriented evidence considers the following objectives: reduction of mortality and morbidity, improvement o
symptoms, better quality of life, reduced costs. 
(2) Disease-oriented evidence comprises intermediate, histopathologic, physiologic and other surrogate or potentially useful re
for improving the patient's quality of life (blood sugar, blood pressure, etc.) that may or not reflect the patient's actual improvem

Table 1. SORT Criteria (Strength of Recommendation Taxonomy).

Study quality Diagnosis Treatment/prevention/ 
screening

 Prognosis 

Level 1:  
Good-quality, patient-
oriented evidence 

 SR/meta-analysis of high- 
quality studies 
 High-quality diagnostic 
cohort study 

 SR/meta-analysis of RCTs 
with consistent findings 
 High quality individual RCT 
 All or none studies. 

 SR/meta-analysis of good- 
quality cohort studies 
 Prospective cohort study with 
good follow-up 

Level 2:  
Limited- quality, patient-
oriented evidence 

 SR/meta-analysis of low- 
quality studies or studies 
with inconsistent findings 
 Cohort study or low- quality 
case control study 

 SR/meta-analysis of low-
quality clinical trials or of 
studies with inconsistent 
findings 
 Low-quality clinical trial 
 Cohort study 
 Case control study 

 SR/meta-analysis of lower- 
quality cohort studies or with 
inconsistent results 
 Retrospective cohort study or 
prospective cohort study with 
poor follow-up 
 Case-control study 
 Case series 

Level 3: 
Other evidence 

  Consensus guidelines, extrapolations from bench research, usual practice, opinion, disease- 
oriented evidence, or case series to study diagnosis, treatment, prevention or screening 

Table 2. Levels of scientific evidence.

Abbreviations: SR = systematic review; RCT = randomized clinical trial.

In the first instance, irrelevant articles and those who 
had significant methodological errors, absence of crite-
ria for sample selection, different publications with the 
same cohort of patients, a loose definition of the study 
groups or a period follow-up less than six months were 
discarded.
Following this initial analysis, a total of 42 articles with 
relevance to our review were obtained. These items 
were stratified by level of scientific evidence, using the 
SORT criteria. A total of 16 items were obtained, 5 of 
with a level of scientific evidence of 1 and 11 with a sci-
entific evidence level of 2 (Table 3). Items with a level 
of evidence 3 were discarded.

Discussion
Several authors have proposed the immediate implant 
placement in extraction sockets to reduce the alveolar 
bone resorption process and to minimize the time of 
implant treatment (12). The immediate post-extraction 
implant placement has success rates similar to those 
obtained when the implant is placed on a deferred ba-
sis (13). However, there are few clinical data regarding 
the immediate implant placement in sockets associated 
with chronic periapical infectious processes. 

Some clinical studies have suggested that a history of 
periodontal disease and periapical infection could be 
used as a predictive marker of peri-implant disease, as 
well as implant failure (14,15) and therefore discourage 
the placement of implants in the presence of periapi-
cal and periodontal pathology. The reason is that there 
might be a potential contamination of the implant dur-
ing the initial phase of wound and bone healing due to 
the remnant of infection, which affects the osseointe-
gration process (15).
Most of the authors agree that, while there is a remnant 
of the correct architecture extraction site, the progno-
sis of the implant will be good in most cases (4,16,17). 
Atraumatic extraction of the affected tooth, using wide 
platform implants and guided bone regeneration (GBR) 
techniques can significantly improve the prognosis of 
the case (17).
Back in 1995, Novaes and Novaes Jr. (11) defended 
the possibility of the placement of immediate im-
plants if sockets associated with chronic periapical 
infection, as long as a proper postoperative antibiotic 
coverage is performed. In a histomorphometric study 
in dogs, Novaes et al. (18) demonstrated that the os-
seointegration levels in those immediate implants 
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Fig. 1. Search strategy.

in fresh extraction sockets associated with infection 
(study group) did not differ significantly from those 
implants in healthy sockets.
In studies such as Crespi et al. (16) the marginal bone 
level in those immediate implants in sockets with a his-
tory of infection remained at levels similar to those with 
healthy socket implants. Furthermore, an increase in 
the levels of peri-implant bone mineralization after 48 
months is described as well. Similar results were ob-
tained by Villa and Rangert (19,20), who evaluated the 
survival rates of immediate implants after extraction of 
teeth with periodontal and endodontic lesions followed 
by curettage of the apical socket and irrigation with an-
tibiotic solution. No signs of implant-associated local 
infection were detected after one year. These positive 
results could be explained by various biological events 
occurring during bone healing process, dependent on 
aspects such as primary stability of the implant, the sur-
gical technique, the prosthetic load and the associated 
inflammatory response.

In human studies (16,19-21) the implant placement 
was performed after the extraction of teeth with sigs 
of chronic periapical periodontitis, presence of ra-
diolucent periapical images, presence of fistula and 
purulent discharge (20,21). In these studies (20,21) 
a mucoperiosteal flap was raised, the apical granu-
lation tissue was removed, and then the socket was 
irrigated with sterile saline. This procedure is not 
associated with an increased presence of postopera-
tive complications in those implants which achieved 
a good primary stability. The authors conclude that 
the extraction of the affected tooth and the curettage 
of the alveolar socket led to the elimination of the as-
sociated infection, and the immediate implant place-
ment contributed to the maintaince of the alveolar 
bone architecture, as well as the preservation of the 
interdental papilla around the implant-supported res-
torations. Crespi et al. (16) explained the high success 
rate of immediate implants in sockets with presence 
of chronic and acute infections through the endoperi-
odontal origin of the infection, associated with anaer-
obic bacteria (Fusobacterium, Prevotella, Porphy-
romonas, Actinomyces, Streptococcus, Peptostrepto-
coccus), and the variations in the anaerobic environ-
ment that occur after the extraction and curettage of 
the socket, which would lead to the eradication of the 
disease-associated endoperiodontal microbiota.
One aspect in which there is some disagreement 
among authors who advocate this technique would be 
in use of antibiotic medication before and after the 
implant surgery. Both Lindeboom et al. (4) as Sie-
genthaler et al. (21) included in their surgical protocol 
the use of preoperative antibiotics (clindamycin 600 
mg, one hour before surgery), while Casap et al. (3) 
indicate the preoperative use of a daily dose of 1.5 g 
of amoxicillin four days prior to surgery, maintaining 
the same dose for ten days during the postoperative 
course; This authors describe a case of pseudomem-
branous colitis as a postoperative complication, as-
sociated the chronic use of antibiotics. The rest of the 
studies reviewed did not include within their protocol 
the use of antibiotic premedication, although authors 
like Novaes and Novaes Jr. (11), Villa and Rangert 
(19) and Siegenthaler et al. (21) recommend the use of 
postoperative antibiotics, in different doses and for 
different time periods, with no consensus.

Conclusions
Being a controversial procedure, and with a little scien-
tific literature that addresses this issue, it is very diffi-
cult to state categorically that immediate implant place-
ment in sockets associated to endoperiodontal infection 
can be considered a reliable treatment. Moreover, there 
is disagreement on what should be the surgical protocol, 
and the indication of antibiotic therapy prior to surgery. 
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Author and Year Journal Description 
Villa  and Rangert. 2005 (19) Clin Implant Dent Relat Res  

 
Prospective clinical study in 20 human 

patients. 4-6 mandibular immediate 
implants as individual. Early prosthetic 

loading (3 days). Postoperative antibiotic 
therapy 

Lindeboom et al. 2006 (4) Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod 

Prospective clinical study on 50 human 
patients. 25 post-extraction immediate 
implants and 25 implants placed after a 

healing period of 3 months. Preoperative 
antibiotics (clindamycin 600mg., single 

dose) 
Siegenthaler et al. 2007 (21) Clin Oral Implants Res Prospective clinical study on 34 human 

patients. Immediate implant placement in 
sockets with infectious processes 

associated in 17 patients (study group). 
Prosthetic load after 3 months. 

Preoperative antibiotic. 
Del Fabbro et al. 2009 (17) J Oral Maxillofac Surg Prospective clinical study in 30 human 

patients. Use of growth factor enriched 
plasma in the postextraction socket. 

Prosthetic load after 3 months. 
Preoperative antibiotics (amoxicillin, 2 g, 

single dose) 
Crespi et al. 2010 (16) J Periodontol 

 
Prospective clinical study in 30 human 

patients. Immediate implant placement in 
sockets with infectious process associated 

in 15 patients (study group). Prosthetic 
load after 3 months. Pre-and postoperative 

antibiotic therapy. 

Table 3. Level 1 studies that analize the immediate placement of implant in sockets associated with periapical infectious process.

Author and Year Journal Description 
Novaes Jr. and Novaes. 1995 

(11) 
Int J Oral Maxillofac Implants Case-control study. 

Novaes et al. 1998 (18) Int J Oral Maxillofac Implants 
 

Prospective clinical study in animals. 

Novaes Jr. et al. 2003 (22) Int J Oral Maxillofac Implants Prospective clinical study in animals. 
Marcaccini et al. 2003 (23) Int J Oral Maxillofac Implants Prospective clinical study in animals. 

Casap et al. 2007 (3) J Oral Maxillofac Surg Prospective clinical study in 30 human 
patients. 30 immediate implants in infected 
sockets. Pre and postoperative antibiotics 

(amoxicillin 1.5 mg 4 days before and kept 
for 10 days) 

Villa  and Rangert 2007 (20) J Prosthet Dent Prospective clinical study in 20 human 
patients. 4-6 immediate mandibular 
implants as individual. Immediate 

prosthetic loading. Postoperative antibiotic 
therapy. Pilot study. 

Chang et al. 2009 (24) Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod 

Pilot study on animals. 

Waasdorp et al. 2010 (25) J Periodontol Systematic review of the literature. 
Bell et al. 2011 (27) J Oral Maxillofac Surg Retrospective study of 655 patients. 

Corbella et al. 2012 (28) J Oral Implantol Systematic review of the literature. 
Marconcini et al. 2012 (29) J Periodontol 

 
Retrospective study of 20 patients. 

Table 4. Level 2 studies that analize the immediate placement of implant in sockets associated with periapical infectious process.
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Following analysis of the articles, and in function of 
their scientific quality, a type B recommendation is giv-
en in favor of the immediate implant placement in fresh 
sockets associated to periapical infectious processes.
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