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Abstract

Conventional implant dentistry has been limitedhéaled edentulous ridges with
adequate bone. Predictable success rates resalteding dental implants in
compromised situations such as insertion into wlddted sites or near to patho-
logical areas. There is significant data about matdgoone loss and lack of os-
seointegration around the neck of implants. Howetrexr data about peri apical
implant bone loss is really rare.
An electronic search was carried in PubMed reggrditicles in the time period
from 1980 to 2011. Subsequent manual search wasrmed included all ani-
mal and human case series and clinical trials. Regsuccess rates and treat-
ment options were calculated in a systematic manner
There is conflicted data showing a relatively atedpsuccess of implantation
immediately after removal of infection directly mdirectly in contact with the
apical portion of the implants. However, some caoagpions may happen that
< ‘ must be managed.
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INTRODUCTION implant) and failed implant (infection around a
The use of implants has developed significantompromised implant). According to Mellonig
ly during the past two decades [1, 2]. Dentadt al. [4], implant failures can be placed in two
implant complications have been classified asategories; namely, failure due to infection
follows [3]: compromised successful implan{periimplantitis or retrograde periimplantitis)
(presence of inflammation and fistula near and failure due to trauma (excessive overload-
successfully osseointegrated implant), failinghg or implant fracture). Meffert et al. [5] cate-
implant (increasing bone loss in a functionajorized problematic implants into ailing, fail-
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ing or failed. Ailing implants demonstrate3. microbial infection from either remnants of
bone loss with pocket formation which is statiextracted teeth or through a seeding mechan-
at maintenance phases. Failing implants densm from the remaining teeth, [23-25]

onstrate bone loss with pocket formatiorn4. excessive heating of the bone during prepa-
bleeding upon probing and exudates. Failedtion of the osteotomy site, [26, 27]

implants are clinically mobile. Becker et al. [6b. bonemicrofractures caused from overload,
considered excessive heating of the bone af#8] and

insufficient bone volume as possible causes fér bone fracture inside the hollow implants
implant failure. Many different strategies arg29].

described in the literature to treat ailing antmmediate placement of implants into fresh
failing implants; removal of failed implantsextraction sockets has been demonstrated to be
must be performed [7]. a predictable, successful procedure [30-
The etiology and mechanism of implant failur&2].Reduction of treatment time and cost, re-
are multifactorial and implant periapical lesiorduction of surgical procedure, the ability to
(IPL) has also been documented as one poggiace the fixture in an ideal angle and an en-
ble etiologic factor for dental implant failureshanced patient acceptance are major advantag-
[8- 15]. McAllister et al. [16] first described es of this technique [32-36]. Various authors
IPL as corresponding to an occurrence if86-41] consider the presence of infection,
which the apical part of an implant fails to insuch as periapicalpathosis, to be a contraindi-
tegrate. Synonyms of IPL are apical periimeation for immediate placement of an implant,
plantitis or retrograde peri-implantitis [15].as sites showing pathology have been pro-
Sussman and Moss [17] introduced the coposed to compromise o0sseointegration
cept of implant periapical pathology, an infecf35].More recent studies; however, have do-
tious-inflammatory process in the apical tiscumented successful outcomes of implant
sues of implant. Reiser and Nevins and Oh ptacement into sites with periapical lesion [42,
al. [10, 12] categorized implant periapical le43].

sions as inactive (not infected) and infectedhe aim of this article was to evaluate the ef-
Sussman [13] classified the lesions as follow$ect of an immediately placed implant in an
implant to tooth (type 1) when produced duringnfected site on osseointegration and implant
implant insertion and tooth to implant (type Il)success and to present treatment protocols by
when IPL occurred due to infection of teetlmeview of data from animal studies, human
adjacent to the implant that may contaminatethse reports and case series and prospective
the apical part of the implant. research.

IPL are infrequent, with a prevalence of ap-

proximately 0.26%, according to Reiser andnimal Studies

Nevins [10]. A more recent review article reNovaes et al. [44] studied the immediate im-
ported a 1.86% incidence of such lesions [18plant placed into periapical lesions which were
To date, little is known about the etiology oinduced by cutting off the crowns of the third
IPL. It appears to have a multifactorial origirand fourth premolars of four dogs and the con-
[12, 19-21]. It has been proposed that the masalateral teeth were served as controls. After
possible etiologic factors of periapical lesionsemoving the pulpal tissue, canals were ex-

are: posed to the oral cavity. After 9 months, test
1. pre-existing bone infection, [13] and control teeth were extracted. The animals
2. adjacent tooth endodontic lesions, [13, 1dyere premedicated by antibiotics (20,000 U
16, 22] of penicillin and erythromycin at a dose of 1.0
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0/10 kg body weight) 4 days prior to surgergxperimental implants were clinically accepta-
and continued on antibiotics for 4 days posble. The control group showed significantly
operatively. The sockets were debrided argteater bone-implant contact (76.03 %) than
rinsed with tetracycline solution before im-he test groups 1 (59.55 %) and 2 (48.62 %).
plant placement. All 28 IMZ implants were

immediately placed. Twelve weeks later, th®etrospective Studies

animals were sacrificed, all implants were oNovaes et al. [47] documented the first case
seointegrated without any sign of inflammareport in which in three cases immediate im-
tion during healing time, but histomorphomeplants were placed into an infected site. The
tric analyses demonstrated a greater bone-wites were shown as recurrent endodontic le-
implant contact (BIC) in the control (38.7%)sion with periapical radiolucency. The treat-
versus 28.6% in the experimental group. Hownent after extraction included debridement, a
ever, the difference was not statistically signifsaline rinse guided bone regeneration (GBR)
icant. Shabahang et al. [45] compared implanéd medication by antibiotics (penicillin V for
placed adjacent to teeth with artificially in-10 days beginning 1 day prior to surgery and
duced periapical lesions, with or without roofollowed by doxycycline for another 21 days).
canal treatment. Forty titanium solid root-formimplant treatment success for these three pa-
implants were inserted close to premolars itients was 100%. The authors considered that
five dogs. After the healing period, the adjathe patient “must be placed on penicillin V 24
cent premolars were treated in one of the fale 48 hours before the procedure and main-
lowing ways: group A, no treatment; group Btained on the medication for 10 days.”
induction of a periradicular lesion followed bySussman [48] reported a case report in which
root canal therapy; group C, induction of a pdwo implants were placed adjacent to endodon-
riradicular lesion followed by root canal theratically treated teeth. One month after first stage
py of the premolar and surgical detoxificatiorsurgery the patient presented with pain. The
of the implant surface; and group D, inductiommplant was removed and debridement was
of periradicular lesion and no treatment of thdone. Five months later, radiographic evalua-
tooth. They found no difference in osseointeion indicated resolution of the apical lesion.
gration between the four groups after 7.Bretz et al. [49] published a case report with a
months. The results of this study showed thaistory of failed endodontic treatment, which
teeth with periradicular lesions do not adverséed to extraction of the involved tooth. Three
ly affect adjacent titanium solid root-form im-years later, the implant was placed in this area.
plants. Chang et al. [46] studied the osseointét the second stage surgery, a fistula and pe-
gration of immediate implants placed into infiapical radiolucency was developed at the
fection sites in dogs. A 6-mm defect waspex of the implant.

created to induce periradicular lesions, fofreatment consisted of flap elevation through
lowed by teeth extraction and immediate imeurettage, irrigation with chlorhexidine, GBR
plant placement with (test group 1) or withoutvith demineralized freeze-dried bone and an
(test group 2) polytetrafluoroethylene (PTFEabsorbable collagen. Amoxicillin (500 mg 4
membranes. Implants were placed at healthynes a day) and cicladol B
extraction sockets, in the control group. Anieyclodextrinepiroxicam) (20mg daily) were
mals were medicated by antibiotic for 5 daysadministered for 1 week.

and socket debridement, osteotomy and cur@haffer et al. [24] reported six cases in which
tage were performed. Twelve weeks later, thtee implants were placed close to a tooth with
animals were sacrificed. All control and thean endodontic lesion (persisting or treated).
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The result was extension of that peri-apicafter two weeks, the infection appeared to be
lesion and a subsequent failure of the implantresolved both clinically and radiographically.
Ayangco et al. [50] reported three patient®h et al. [12] published a case report with an
with a history of failed endodontic treatmenendodontically treated tooth which was sub-
and apicoectomy procedures, which led to ejected to distal root resection. Three months
traction of the involved teeth. Implants werafter root resection, two root-form implants
placed after healing time (9 weeks-4 monthsyere placed in the distal site of the tooth. No
Branemark System implants). Despite curesystemic antibiotics were administered. At the
tage, socket debridement and the prolongéidne of implant uncovery surgery (3 months
healing time, implant periapical lesions develafter implant placement), a fistula with radi-
oped. In the first case, after eighteen months ofucency was found in the area of the implant
implant loading, the patient presented with thadjacent to the tooth. The failed implant (mo-
complaint of swelling. In another patient, nindile) was surgically removed followed by de-
months after implant loading, the patient walridement of the site. In addition, apicoectomy
referred due to tenderness upon touching tipeocedures were performed on the remaining
face, opposite the apical area of the implant. hoot. After three months, a root-form endos-
the last patient, one month after implandeous was again inserted in the area of the pre-
placement, the patient presented with pain wiously failed implant. At this time, the patient
the area of the implant. A flap was elevatedas medicated by antibiotics (amoxicillin 500
and granulation tissue curettage was pemg, three times a day for 10 days) to prevent
formed around the implant. A tetracyclingostsurgical infection. No recurrence of pe-
paste (250 mg mixed with sterile water) wagimplant infection or IPL has been noted over
used to detoxify the involved sites. The flaphe years. Quirynen et al. [18] in a retrospec-
was then repositioned and sutured. Amoxicitive study, evaluated predisposing factors for
lin (500 mg 3 times daily for 7 days) was adperiapical lesions and different treatment op-
ministered for one patient. In the two first pations. All implants (426 in the upper and 113
tients, periapical radiographs taken 8 months the lower jaw, Branemark system) were
after surgical procedure showed a slight resplaced. Eventual predisposing factors such as
lution of the peri-implant radiolucency. In thepatient characteristics (age, medical history),
last case, the implant had been stable, loadegtipient site (local bone quality and quantity
and in function for 8 years without any proband cause of tooth loss), periodontal and endo-
lem. A radiograph taken 8 years after surgicalontic conditions of the neighboring teeth, im-
treatment demonstrated complete resolution pfant characteristics (length and surface cha-
the periimplant radiolucency. racteristics) and surgical aspects (guided bone
Brisman et al. [51] presented four patients iregeneration and osseous fenestration or de-
which implant failure was attributed to a perihiscence) were considered. Moreover, im-
radicular lesion from adjacent asymptomatiplants with retrograde periimplantitis were fol-
endodontically treated teeth with no clinical ofowed to identify their treatment outcome.
radiographic sign of pathology. One involvingSeven implants in the upper (1.6%) and three
a mandibular anterior tooth and three involvin the lower jaw (2.7%) showed retrograde pe-
ing mandibular posterior teeth. In three padimplantitis. Such periapical pathologies oc-
tients, implants were removed. The fourth pasurred at sites with a history of tooth endodon-
tient was medicated by antibiotic (300 mg ofic pathology. A curettage of the periapical le-
clindamycin four times daily for two days,sions and the use of a bone substitute material
then 150 mg four times daily for seven daysprevented further progression of such lesions
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in the upper jaw. Generally, treatment in thang. Doyle et al. (54) in a retrospective study,
lower jaw was less successful. These resutempared 32 single-tooth implants when
indicated that retrograde periimplantitis is proplaced adjacent to teeth with endodontic
voked by the remaining scar or granulomatouseatment to 164 implants that were not adja-
tissue at the recipient site: endodontic patholaent to teeth with endodontic therapy. The re-
gy of extracted tooth (scar tissue impactesult demonstrated implant failure rates of 3.1%
tooth) or possible endodontic pathology from gersus 6.7% for each group, respectively.
neighboring tooth. Laird et al. [55] evaluated the success and sur-
Ataullah et al. [52] presented a case with a hisival rates for implants adjacent to teeth with
tory of failed endodontic treatment, which lecendodontic treatment and documented the pre-
to extraction of the involved tooth. The patientalence of endodontic implantitis (E-1) (endo-
was premedicated by antibiotic (2g of penicildontic involvement in adjacent teeth causing
lin 1 hour preoperatively and amoxicillin 500implant failure) and implant endodontitis (I-E)
mg 3 times daily for 1 week postoperatively)(implant placement causing endodontic fail-
After flap elevation, debridement of the inure). Two hundred thirty three single-tooth
fected site and GBR with particulate autogenmplants were placed in 116 patients by post-
ous bone graft mixed with anorganic hydroxgraduate periodontal students and radiographs
yapatite was performed. The implant wawere taken 9 months after implant insertion.
placed after six months. Two months after imFhe implants were categorized as follows:
plant placement, the patient presented withgroup A, 90 implants with no adjacent teeth;
painless swelling. The condition was found agroup B, 123 implants adjacent to teeth with-
retrograde periimplantitis. The treatment prosut endodontic treatment; and group C, 20 im-
cedure included flap elevation, removal of alplants adjacent to teeth with endodontic treat-
remaining tissue tags, saline and cholorhexaent. The success and survival rates for im-
idine rinse and GBR with Bio-Oss covereglants were 92.2% in group A, 98.4% and
with a Bio-Gide membrane. Amoxicillin 50099.2% in group B, and 85% and 95% in group
mg three times daily for 1 week was adminis€. There were no E-l or I-E in group B, one
tered. After 3 months, a periapical radiograp{b%) of the implants in group C had E-lI and
also showed good bone-filling of the periapicawo (10%) of the adjacent teeth may have had
lesion. Tozim et al. [53] presented a patiettE which suggests that endodontically treated
with large periapical radiolucency involvingteeth adjacent to single-tooth implants were
both the apical regions of the central incisansually successful and should be maintained.
tooth and the adjacent implant. The treatme@teiner [56] published a case report in which a
procedure included root canal treatment of theecrotic pulp in a maxillary lateral incisor
tooth followed by surgical procedure includingcaused adjacent implant failure. Periradicular
flap elevation, tissue debridement, sterile s#&sion was initially interpreted as a failing im-
line solution, root-end filling of glass ionomerplant. Subsequent nonsurgical endodontic
material and GBR with resorbable graftindgreatment that combined Ca(OH)2 for interim
material (calcium sulfate) and a resorbableeatment and mineral trioxide aggregate for
membrane. Antibiotics (amoxicillin 500 mg,final obturation resolved the lesion without
four times daily) were prescribed for the pasurgical intervention and successfully retained
tient for 10 days. Six months after the surgicddoth the implant and the resorbed lateral inci-
procedure, there were no symptoms of paispr after fourteen months.

inflammation or discomfort. RadiologicalNaves et al. [42] documented a case report of
evaluation demonstrated an uneventful heahree implants immediately placed into sites
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with chronic periapical lesions and endodontignplants were immediately placed after extrac-
treatment failure. Patients started antibiotiton and 25 implants were placed after a heal-
coverage that was started 1 hour before sung period of 3 months (Frialit-2 Synchro).
gery and was continued for 7 days. Treatmemhirty-two implants were placed in the ante-
after extraction consisted of an apical acces®r maxilla and 18 implants were placed in the
flap for debridement and GBR with a xenopremolar region. Patients were premedicated
graft and bioabsorbable barrier. After a 3-yeawith clindamycin 1 hour preoperatively.
follow-up, the implants were successful withTreatment after extraction consisted of the
out any signs of pathology. sockets debridement, GBR with autogenous
Bell et al. [57] in a retrospective chart reviewbone and a collagen membrane. The implants
analyzed the success of immediately placedere allowed to heal for 6 months. The results
implants into extraction sockets demonstratingemonstrated survival rates of 92% versus
chronic periapical infection. The charts of 65300% for immediate and delayed implants.
patients who had immediately placed implantslean implant stability quotient, gingival aes-
were evaluated for the presence or absencetbétics, radiographic bone resorption and pe-
periapicalradiolucencies. A total of 922 im+iapical cultures were not significantly differ-
plants were included. Of the 922 implants, 28ént. Villa et al. [60] studied the survival rate of
were immediately placed into sites with chronearly-loaded implants immediately placed into
ic periapical pathology. The remaining 63&ockets with endodontic and periodontal le-
implants, without periapical infection, weresions in the mandible. Twenty patients were
served as the control group. The success rateected. In each patient, four to six implants
of implants placed in the experimental groupvere placed in or close to the fresh extraction
was 97.5%; whereas, the success rate of tbeckets showing a sign of infection and fixed
control group was 98.7%. The difference wagrovisional prostheses were placed within 3
not statistically significant. The mean follow-days. Patients received definitive prostheses
up time period was 19.75 months. A statistiafter 3 to 12 months. A high level of implant
cally higher failure rate was found for implantsurvival (100%) was achieved after 15 to 44
placed adjacent to teeth with periapical infeanonths follow-up. The same authors, [61] ana-
tion. Fugazzotto [58] in a retrospective studylyzed the survival rate of immediate and early-
evaluated immediately placed implants inttoaded implants (n=76) immediately placed
sockets with and without periapical pathologgfter extraction of the teeth with endodontic
in 64 patients. The implants placed in the maxand periodontal lesions or root fracture in the
illary incisor regions were followed for up tomaxilla. Thirty-three patients were selected.
117-120 months in function, with a mean tim®ne to six implants were placed in each pa-
in function of 62-64 months. Results from thisient after tooth extraction. Treatment con-
study showed survival rates of 98.1% andisted of socket debridement, bone curettage,
98.2% for implants placed in sites with omntibiotic irrigation with rifamycin, GBR with
without periapical pathology, respectively.  autogenous or anorganic bovine bone with a
collagen barrier and a cortisone injection into
Prospective studies the soft tissue after suturing. A provisional
Lindeboom et al. [59] published the first prosprosthesis was inserted immediately or within
pective controlled study evaluating clinicaB6 hours. Premedication by antibiotic (amox-
success when implants are placed immediatatyllin starting 1 day before the surgery and
into chronic periapical infected sites. Fifty pacontinued for 5 days postoperatively). The pa-
tients were randomized into two groups, 28ents received final prostheses after 6 to 12
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months. A high level of implant survival wasplaced. Antibiotics (amoxicillin and clavulanic
observed for immediately placed and immeacid 1 hour before procedure) were adminis-
diately/early-loaded implants in the maxillaered. After extraction, the sockets were tho-
after 1 year, despite the presence of infectionroughly debrided and the implant surface was
Seigenthaler et al. [62] evaluated whether incoated in liquid PRGF. All implants were
mediate implant placed into infected sitefbaded after 3 to 4 months. Of the 61 implants,
leads to more biological complica-one failure was observed in a smoker 2 months
tions,compared with sites without periapicahfter placement because of infection. The
pathology. In 17 patients, immediately placedverall implant success and survival rate was
implant into sites with periapical lesion leade®8.4% at a mean follow-up of 18.5 months.
to pain, periapical radiolucency, fistula, suppuAll prostheses were successful. All patients
ration or a combination of these findings. Imeported full satisfaction for mastication func-
another 17 patients, immediate implants weten, phonetics and esthetics. Crespi et al. [65]
placed into sites without periapical lesion. Alanalyzed the immediate implants placed into
patients were premedicated with amoxicillin Bites with or without chronic periapical pathol-
hour preoperatively and was continued for Bgies in a monoradicular or premolar tooth.
days. After extraction, treatment included oThirty patients were included and placed in
granulation tissue removal, saline rinse ansvo categories: 15 patients as the control
GBR with deproteinized bovine mineral and group (without periapical lesions) and 15 pa-
collagen barrier. Implants were loaded after @ents as the test group (with periapical lesions,
healing time of 3 months. After 12 monthsperiapicalradiolucencies and no signs of pain,
clinical and radiographical outcomes showefistulas or suppuration). All implants were
no significant differences compared with basemmediately placed after extraction and were
line and in comparison of the test and contrdbaded after 3 months. Authors reported a sur-
groups. Casap et al. [63] placed a total of 3@dval rate of 100% after a 24-month follow-up.
implants into infected sites in 20 patients. Thenmplants placed immediately in extraction
infections at the sockets varied and consistaites with periapical lesions had equally favor-
of a periodontal cyst, subacute periodontahble soft and hard tissue integration in compar-
perio-endo, chronic periodontal and chronitson to the control group over time.

periapical lesions. Treatment after extractiomruninger et al. [66] in a prospective, con-
consisted of socket debridement, periphertiolled clinical trial analyzed the outcome of
intrasocketostectomy, sterile solution irrigatiommmediate implants placed into sites with or
and GBR with anorganic bovine bone and without periapical lesion. Twenty-nine patients
titanium-reinforced expanded PTFE memwere selected (16 patients in the test group and
brane. Premedication with antibiotic was pert3 patients in the control group). The clinical
formed (amoxicillin or clindamycin, 4 daysand radiological outcomes exhibited no statis-
preoperatively and maintained for 10 day8cally significant differences between the test
postoperatively). After 12 to 72 months fol-and control groups after 3 years. There was no
low-up all implants but one were osseointeretrograde periimplantitis in the 13 examined
grated. Del Fabbro et al. [64] in a Cohort studsadiographs of implants immediately placed in
analyzed the clinical outcome of immediatsockets with periapical lesions after 3 years.
implant placements into sockets with chronic

periapical lesion in combination with plasmd@ISCUSSION

rich in growth factor (PRGF). A total of 30Lazzara for the first time reported immediately
patients were selected and 61 implants weptaced implants into an extraction socket. The

2012; Vol. 9, No. 2 168



Journal of Dentistry, Tehran University of Medical Sciences Rezaei Esfahrood et. al

benefits of this process include reduction aksection. Some authors [10, 12] stated that the
surgical procedures and treatment time, deifected sites require surgical intervention with
crease of bone resorption and satisfactory eemoval of the infected tissue via extraction or
thetics. Many other studies have also demoapical resection of the implant depending on
strated favorable and predictable results witthe extent of the lesion or the degree of im-
immediate implant placement [67-72]. plant mobility. According to Sussman [13], the
Implant failures are categorized as failures dumplant should be extracted immediately to
to infection (periimplantitis or retrograde perifprevent osteomyelitis and irreversible bone
implantitis) or failures due to trauma (excestoss. Scarano et al. [14] and Piatelli et al. [29,
sive overloading or implant fracture) [4]. Re-76] also prefered to extract the implant, result-
trograde peri-implantitis, an occurrence of amg in pain elimination. Other authors [49, 50,
implant periapical lesion, has been describét] concluded that complete and thorough cu-
in the literature. rettage of the lesion with irrigation, a combina-
Histological evaluations of endodonticallytion of systemic and/or local antibiotics and
treated teeth in cadavers, animals or humaapplying tetracycline to the zone would be a
exhibited the fact that although the teeth auccessful approach in the treatment of retro-
peared normal in radiography, histologicagirade periimplantitis. However, there is no
signs of inflammation or persisting microor-conclusive evidence to advocate any specific
ganisms often exist in the apex of endodontireatment approach [78].
cally treated teeth [73-75]. Evidence on th&ffective antibiotics on bacteria associated
effects of immediate placement of implantsvith implant failure are as follows: penicillin
into sites exhibiting periapical lesions i35G, amoxicillin, combination of amoxicillin and
scarce. The main limitation of this review ignetronidazole, and amoxicillin-clavulanate
the different definitions of infection that varieg79]. It is still controversial to use prophylactic
between articles. antibiotics during implant placement. Based on
Providing histological evidence is the majoCochrane review, there are insufficient evi-
advantage of animal studies. However, veryences advocating their use [80]. There are
low numbers of animals (4 or 5) were used isome evidences that 2 gram of amoxicillin
each study included in this review. Accordingjiven orally one hour before surgery signifi-
to these studies, the presence of infected sitently reduced early failures of dental implants
did not compromise healing and osseointegrg81]. However, further research should be di-
tion of the immediately placed implants. Apartected to confirm the findings.
from rare cases, data from human studies in
this review demonstrated high levels of ImMCONCLUSIONS
plant survival in the presence of periapical inShort-term data from published studies sug-
fections. Since only four randomized clinicabested that after complete debridement of the
trial studies were published [44-46, 60-65]extraction socket and removal of all contami-
further research is required to confirm theseated tissue, immediate placement of implants
results. into sites with periapical pathologies may be a
successful and predictable treatment modality.
Treatment options
Different management approaches were inddCKNOWLEDGMENTS
cated in the literature for implant periapicallhe study was supported by a grant from the
pathology; namely, implant extraction and pebental Research Center, Shahid Beheshti Uni-
riapical surgery with or without implant apexversity of Medical Sciences.
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