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Abstract

Objectives: The aim of this article is to review the current state of immediate implants, with their pros and contras,
and the clinical indications and contraindications.

Material and Methods: An exhaustive literature search has been carried out in the COCHRANE library and ME-
DLINE electronic databases from 2004 to November 2009. Randomized clinical trials and clinical trials focused
on single implants placed in fresh extraction sockets were included and compared. A meta-analysis could not be
performed due to heterogeneity of the data.

Results: Twenty studies out of 135 articles from the initial search were finally included, which summed up a total
of 1139 immediate implants with at least a 12-month follow-up. Our results have been compared with other current
available papers in the literature reviewed that obtained similar outcomes.

Discussion: Immediate implants have predictable results with several advantages over delayed implant placement.
However, technical complications have been described regarding this technique. Also, biomaterials may be nee-
ded when the jumping distance is greater than Imm or any bone defect is present.

Conclusions: Few studies report on success rates rather than survival rates in the literature reviewed. Short-term
clinical results were described and results were comparable to those obtained with delayed implant placement.
Further long-term, randomized clinical trials are needed to give scientific evidence on the benefits of immediate
implants over delayed implant placement.

Key words: Immediate implants, fresh socket, dental implants, gap, jumping distance, implant stability.
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Introduction

Nowadays advances in clinical techniques and biomate-
rials have facilitated a great expansion in the indications
for dental implant treatment options.

Teeth replacement using dental implants has proven to
be a successful and predictable treatment procedure; di-
fferent placement and loading protocols have evolved
from the first protocols in order to achieve quicker and
easier surgical treatment times. Immediate placement
of a dental implant in an extraction socket was initially
described more than 30 years ago by Schulte and Hei-
mke in 1976 (1).

Reductions in the number of surgical interventions, a
shorter treatment time, an ideal three dimensional im-
plant positioning, the presumptive preservation of al-
veolar bone at the side of the tooth extraction and soft
tissue aesthetics have been claimed as the potential ad-
vantages of this treatment approach (2).

On the other hand, the morphology of the side, the
presence of periapical pathology, the absence of kera-
tinized tissue, thin tissue biotype and lack of complete
soft tissue closure over the extraction socket have been
reported to adversely affect in immediately placed im-
plants (2).

The first classification described the timing of implant
placement as mature, recent, delayed or immediate
depending on soft tissue healing and predictability of
Guided Bone Regeneration (GBR) procedures, howev-
er further classifications based on hard and soft tissue
healing and treatment time approach were subsequently
described, as shown in (Table 1) (3,4).

The efficacy of GBR therapy employing autogenous
and non-autogenous particulate materials combined
with various membranes to regenerate alveolar bone at
the time of tooth extraction has also been demonstra-
ted. Concomitant placement of regenerative materials
has been shown to result in predictable, high levels of
osseointegration (5).

This study will focus on the review of the current li-
terature on immediate implant placement, in order to

Table 1. Timing of implant placement.

Immediate implants

understand extraction wound healing and crestal bone
loss and the treatment of the jumping distance, as well
as several treatment features that affect biological bone
and soft tissue response compared to the delayed place-
ment protocol.

The purpose of this review is to answer the following
questions:

- Are there significant differences in crestal bone re-
sorption between immediate and delayed implants?
Where?

- Do immediate implants have a significant effect on
soft tissue recession outcomes?

- Does the presence of periapical infection have an effect
on the immediate implant success or survival rate?

- Does the gap treatment minimize crestal bone loss?

- Are there any significant differences in implant stabi-
lity between immediate and delayed implants?

Material and Methods

A well-focused question is a very significant step to gui-
de a high- quality and clinically purposeful systema-
tic review. The participant, intervention, comparison,
outcome (PICO) approach has been developed to state
the objectives and inclusion criteria into a clear structu-
red question (6):

Participants: Patients who needed immediate placement
and restoration following extraction of a single tooth.
Intervention: Immediate implant in different clinical
situations; upper jaw, lower jaw, anterior or posterior si-
tes, implants with or without guided bone regeneration,
and with or without periapical pathology.

Comparison: Immediate implants with or without gui-
ded bone regeneration, and immediate implants versus
delayed implants.

Outcome: Immediate implant survival and success ra-
tes, position of the mucosal margin, mean distance from
buccal bone to lingual bone, marginal bone resorption,
bone loss, and implant stability.

Search Strategy & Study Selection:

The MEDLINE (PubMed) and The Cochrane Library

Author / Year Classification Implant placement

Hammerle et al. (2004) Type I In fresh extraction sockets
Type II After soft tissue coverage ( 4- 8 weeks)
Type 111 Radiographic bone fill (12-16 weeks)
Type IV Healed socket (>16 weeks)

Esposito et al. (2006) Immediate In fresh extraction sockets

Immediate-delayed | < 8 weeks post extraction

Delayed > 8 weeks post extraction
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Table 2a. Main inclusion criteria.

Immediate implants

LIST OF MAIN INCLUSION CRITERIA

Randomized Clinical Trial and Prospective Controlled Trial

More than 12 months follow-up

Over 10 implants sample

Implant details described

Jumping distance treatment options

Implant stability details

Presence/ Absence of periapical infection

Table 2b. Main exclusion criteria.

LIST OF MAIN EXCLUSION CRITERIA

Unclear information about patient, implant, follow-up, study design

Study in animals

Case series/reports

Other implant protocols (delayed placement)

Being focused on patient satisfaction

databases were searched for articles published from
2004 to November 2009. The search was also restricted
to articles published in English. The following search
terms were used in different combinations: immedia-
te implants, extraction socket, fresh socket, dental im-
plants, single implant, gap, jumping distance, implant
stability.

Thirty abstracts were finally selected from 135 titles in
the initial search, and the full texts were obtained. Ba-
sed on the evidence categories of the North of England
Evidence Based Guideline Development Project (1996),
only randomized clinical trials and prospective clinical
trials were included in this review. Therefore, 10 arti-
cles were also excluded owing to the reasons shown in
(Table 2a, b).

The articles finally selected were published in the fo-
llowing dental journals: International Journal of Oral
and Maxillofacial Implants, Clinical Oral Implants Re-
search, Journal of Oral and Maxillofacial Surgery, Im-
plant Dentistry, Oral Surgery Oral Medicine Oral Pa-
thology Oral Radiology and Endodontology, Internatio-
nal Journal of Periodontics and Restorative Dentistry,
Clinical Implant Dentistry and Related Research, and
Journal of Clinical Periodontology, and were compared
with similar reviews from further journals.

The review included studies of patients who needed too-
th extraction due to periapical infections, unrestorable
caries, trauma or periodontal disease.

When applicable, success rates found in articles were
defined according to the criteria described by Albrekts-
son et al., which includes a reported absence of mobili-
ty, pain, peri-implant infection and suppuration, as well
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as radiographic peri-implant bone loss of <Imm during
the first year, followed by 0.2mm for each successive
year (7). Implants were classified as surviving if the pu-
blished results indicated that the implants were still in
function at the time of evaluation, without fulfilling all
the success criteria.

Data Extraction:

The following data were obtained using specially desig-
ned data extraction search:

Author, year of publication, journal, study design, coun-
try of origin, follow-up period, implant characteristics,
presence/absence of infection, number of implants in
each group, type of implants, use of regenerative pro-
cedures in the immediate placement group, crestal bone
loss, soft tissue recession, implant stability, implant sur-
vival and success rates.

Results

From the initial search, 135 citations were found (Fig.
1). Based on the evidence categories of articles, 30 arti-
cles were finally selected and full texts were obtained.
Ten studies were excluded after deep analysis (Table 3)
(8-17). Four studies were excluded owing to an insuffi-
cient follow-up period (less than 12 months) (8, 11-13).
Another one did not report any specific outcome and
focused only on patient satisfaction (17). Two were cli-
nical reports and were not included (9,15) and two more
were excluded due to insufficient sample size (no more
than 10 implants) (10, 14). One study was excluded be-
cause implants were placed following a delayed proto-
col (16).

Out of the included articles (Table 4), 8 did not include
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Fig. 1. Flow diagram for the search strategy

Table 3. List of excluded articles after the final selection.

Articles Year Reasons for exclusion

Garcia et al (2009) | Insufficient sample size

Raghoebar et al | (2009) | Implants were placed after bone healing
Kahngberg (2009) | Clinical report

Covani et al (2008) | Short follow-up prospective trial (6 months)
Canullo et al (2007) | Insufficient sample size

Cangini et al (2005) | Clinical report

Cornellini et al | (2004) | Short follow-up controlled clinical trial (6 months)
Covani et al (2004) | Short follow-up prospective trial (6 months)
Botticelli et al | (2004) | Short follow-up prospective trial (4 months)
Schropp et al (2004) | Focused on patient satisfaction

a control group (18-25). Among the included studies, all
of them presented a survival rate over 90%. 1139 Im-
mediate implants placed on 904 patients were carefully
analyzed with a follow-up of 12 to 60 months.

The questions proposed in this systematic review were
then answered and compared with the included articles:
Are there significant differences in crestal bone resorp-
tion between immediate and delayed implants? Where?

e254

In the prospective clinical study using platform swit-
ching, immediate implants showed reduced crestal bone
loss (mean 0.08mm = 0.53 mesial 0.09 + 0.69 distal)
(20). Nevertheless, a similar study found no differen-
ce between platform switching and platform matching
(on average from 7.71 to 7.51 —0.2mm- vs. 9 to 8.57
-0.4mm-) (26).

A randomized clinical trial of 40 implants were placed
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Table 4. List of Included Articles.

65 07400 ue[dutt paoey "10adse [enSury ojer [eoupur[Ad .
- - - edu o) paredutoa EEm.o\\Su%.m [BAIAINS u<1_w 1T 81 w9 | uspam§ | IDd | ¥IOD (800T oed
65" 0F6€ () ures ouoq [0oNq Wit o .oE urewneng 1[[eomog
ooy Suroey sjoadse (A o
papn[oxa
amns U0 poAerap oz ‘
) 10oJul SSO] 9U0q UI ) [BAIAINS ww SPIpawT w fres " e
M paso[) qnoe QOURIIJJIP JULIIUTIS ON %001 ¢l P : o7 v 19 L¥ | INOr [800¢ ~J 1dsa1r)
Jo suSig 0T
(wziaye)
6'0F1'7(ouI[aseq) "¢ 78y
papnpoxa | [USIP AE-SI (WzTioye) g 1op
8°0FC (uIaseq) €¥L°G i .
) apIn-o1g $SO uonouI PISOWIQE-S] (WZ[Ho1e) i [BAIAINS | [NOYS/WWS '} w (e RS
-oig ww| 10AQ | [eorderad _.. .Dm S N_. c. %001 | resoontwsuexn @8 @ u 191 Lod | 4100 |800¢ 01o1e)
. JAON 8°079'] (uIaseq) 6' ¢y
A% i f uuewNENS
TesIpag-Ov (wel
YR FL'T (Quiaseq)
CEFS9 [elsow Ag-DV ]
%186
sdo UonIJuI Coﬁ_wwe Q0pJINS T
- ouoq snouadoine | - [edrderiod | wuzZ OF[4( :$S0] Juog - mmwou:m Paye 19 0¢ S8l e I0d | SWOI |600T| N 01qqe]
+4Ddd W< %001 pue -proelLd [°d
[BAIAING
papn[oxe
) 9pH A3ojoyed ) ) [eAIAINS VIS WQMQWM_WM w pu .19 A
- o1g ssQ-o1g [eordersad %001 UUBWNENS JeIpaI: 0¢ u BIOZIIMS 120 | dI0D 600¢ OueRIIIg
Jo sugig st
ogerone
uo yoyms jerd ur ure3
QOUAISJJIP OU AFeIOAL o C Suryojewr
W] 1940 papn[oxe ; ) anq G§('( Xoidiayur ww : o
anbioy de3 j1 xipew uonoayuI uo [ou0d (£4°0) LS8 opueyoewr | AT °G Juerdu wuoperd 11 w A1e 183271
uonIASUI NGh-7§ Juxiy hooyul 01 6 wouy 159y (Wwiz’) 81°0 pue 1oy %001 "¢ Jueydu Sunoyms [4¢ 4 B | LO¥ | ¥I0D (600 oqnue)
' 2u0q duIAog oy 3 16", 0 4L Wolg 1e1d UOISSA001 [ROONQ [eqo[D ::o.tﬁm 1
S'( pue Wy’
ae[jided xoxdojuy
quow-z[ 18 6'9 F wiopperd uondiosax ﬂwsﬂkm el
§°G/ UB dUI[dseq Je popuedxa ) 9U0q $S9] SUIYIIIMS ) [BAIAINS Mo\mm _EN b 19 0 w ued 1| mor . o~ MS_,
COF I'1L "TOIUdN yuepdun wiopeld d 690 ¥ %L'96 \m\\vgzwummo o s ot (600 .w >_mo©
119150 OSI N09< LM PIISAOT) 60°0 N £5°0 F80°0 U aid
[feadld 1¢
dnoig 1593 Judwaoe(d E.wcu_ ¢l pue PaAEIop 6T .
IOJUSIN u (pogueds 100 oe10 SSO] Jd{ Uey) UOISSAIAI ) G'11 9oeINS SPIpaWLT o wyg e
119350 OSI 6L-1L *(pa! pafelp 3UO0Q UL 30UAIJIP ON | Ssof | 9Feione | y3nor [rem fpowt -1 VS| LD | SWOI 16002 ‘N Yo0Ig
wur) yeIsoy uonoAYu] : : 97
1o[7ered ¢
uonoPuI ot s[rejop syuerduy SRR | gy udisop
Anpiqers juepdwy | de§ o yuownear], 10 o.o:owE.m ssoj auog UOISSI0AI ONSST) JJOS | $8900mS Em_ du 100N Jjo mO[Og Anuno) %.Em JeuInof (Jeax | Ioymy
/ [BATAING JoquinN

e255



Immediate implants

Med Oral Patol Oral Cir Bucal. 2012 Mar 1;17 (2):¢251-61

YyFS Y9 uonoadyur Wy 1°0FCS 0 dquropuedyc Mﬂ%ﬂm ﬂE.oEwﬁwm
QU675 qui g sedwy | dQ wegroreg | wwigs jaq ppue | DT ST PARIP T b oo oo .
I SO | SNO[[POUEI0ONI0D | AT pUE | I (eI 0FTS'0 | dl L wwtpsygq | AO0LE TR oy | og | wer [ M| oy |a0000900z] PR T
9 Je (I0JudIN snoudSony djerpaurw da pue J] usomiaq _w.wscsm. B%wwsma_ ST eprIsty 00q9puT
112350) OSI UBd %001 wwi0Fey ‘JeIsd QOUIYIP O . : :
o IT°0F6¥°0 dITeISON HIP ON %6 et
(nsu] uuewneng
‘[1918Q) suondnysur
S JoImoeynuew opID-o1q sS papnfoxa
1o Fur D a0 | wonoayuy - - - paiade soc | soc |wog | PN | iow | w0 P
5 B ! I
aw %Mﬁmmmwwwmoa o1g Wi | 1940 jeordetiog /[eoLIpurjA)) BI0Z)IMS AI0D {L00T ‘N Sue
pauniojradsemy Iy
qan
Jruondiosar 'ssQorg
_Emwwmwﬂﬂwo papn[oxe -01//9pPtDO
) I ) ) [BAIAINS | UuBWINENS | | I+SSQOIg wgy Te 1
uonodJuUI
Sursn soouaIJIp o %mo. %001 | esoonwisuel], | -(//[0NU0d 0¢ -9¢ HEISIY | LOY | 10D |L00T 'S uay)
ou :309Jop [eorderidd -0l :
[BONISA 9PID sjuefdu o¢
-oig ssQ-org
i . (jonuod
S— wonoayur | 1F9°[:[onu0y [FLT | ;eﬁ%wwwfﬁ ot g .
R olqeqIosoy w?@ OU [IIM 940G | 1S9):[eISIp//WW ] [F8"[ ..HmB [BAIAINS wwg | (dnoig js93) pu . _w »
-oig mmo.o_m. tonodjut 103909 [36°] ‘BSOONUW PazZIuneIoy %001 | - tupwmens | vonoaju o e FHIIINS el Rl s\,w:m“oﬁ
. . . . [ I
P %0$ 1SO)[RISON [£00nq U1 $50'] EMS& uenas
I
WON (€ 1583 (meD1goFerT:
Je onb10) uontosuy | sdiyo snousSoine MMWMMM [RISOIN 9" 0FHT' 1 ) [BATAINS wnrue)n pakerap 01 < Te1e
O HHeRno pordering | TESIA/(XBURS 059°0 %001 qupng | TEPIHEE LT s WL Lod | INOTH00T) -y vdsany
Juawdoeld juerduwy T ‘[RISON 69°0F8"0:[BISIA 051 .
UOISS9I3I ANSSI) JJOS
ou pue 9,(8< Judsaid
el
) ) ) ) de[ided wwg-¢ sem PAIAINS paadsoassQ ‘Te e
ouoq 03 yuiod 108309 _c I yoa L, Busy 9y 9 wgy Area 1Dd | ¥I0D [800¢ -q sdo
PUE WH-¢ Sem %001
doue)stp xoxdioyur Jp
%001
$5200NS
atibi0} uoposTr popnoxoe pakerep BPYT 959)01J | Pakedp 9¢ w Te
NOb An1qess fenr - MM__MMWE - - %SS6 9p BUWIAISIS | djerpauwt 9 L'6g | lzerg | 1Dd dar  (800Z| 1®°'S'd
[eordetiog ssaoons o | OEXRUCD Bl -81 0Ireqry
Jerpewy
I0JUSIA [[9ISO
OSI FeLPaKe[op
-EFCLAeIpowLL
-uonelo)sar _ . Wy e 0 F94°0 dd//15°0 ww9'Q ¥9°0 i parede) % M\Mmﬂwwﬂw £ Tewd
[eUY/EFyL TS 0 dIsso] duog -dd// L'0F8°0-dI -tuuetineng ' .ww ' ot e o1 190 | 10D 1800 Bl[onered

syuejdun pakejop
-GFG9 deIpauuur
Juswdoeld juerduy

€256



Immediate implants

Med Oral Patol Oral Cir Bucal. 2012 Mar 1;17 (2):e251-61.

TeLLL, [ed1UI]D) PA[[0NU0) [DD ‘[BLLL [BAIUI[D) 9AN0ads01d [Dd ‘TEHL [EIMUI[D PAZIwopuey )Y “AT0[0IUOPOLIS] [BOIUI]D JO [BUINOL dDf PUE “YIILISY
pajeoy pue Knsnud( juejdwy [eorur]) YYD ‘ANSHUI( SANRIOISIY PUE SONUOPOLId] JO [BUINO[ [RUOITRUINUT (A (] A30j0juopopug pue K3o[orpey [e1Q KSo[oyied [e1Q QUIIPIA [B1Q K103InS
210 90000 “Ansnus uejdw] ] ‘A198Ing [RIOBJO[[IXEA PUE [BI() JO [UINOf SNOf ‘YoIeasay syueidw] [e1Q [ed1ul]) YOO ‘siue[duw] [EI0BJO[[IXRIN pu® [BI0 JO [BUINOf [EUOHEBUINU] [INOIT

pakefop
Surpeay wwg' 4 “ww('| %96 pake[ap €7 R
- snoauejuods - d1 esiq//uwg o - JeIpawwI | M)0ISSQ I¢ | deIpawuwl 9 wpg | Jrewwdq | ILDY | D[ |S00T a_goEow
wwg > “dQ wuwgTQ dJ [eIso %16 el €
[eATAINg
OSI $9 1393Jop “QURIQUIAW 109J9p uado
uado ¢ 1109J9p| 9]qeQI0SaIL)JeId J[qIpuew 109]9
Ewowmm:woﬁwvw @:Ma .Ho&ww HHHT'T A9j9p ut %%ﬁ.m.w v@%%@c
ou - ’ uado //wwg°() uondiosar . 11
ucguow 9 /O8I 19| uadoyageld i G- i [BAIAINS ‘oe[[IxeW ¢¢ dnoi3 w — on1oS0
1093p Pasod ‘OS] | auoq snoSojoyne *}09Jp Pasod /" | 0001 | wwwgr-¢| 1095p 6l 81 pemS | LDd | ¥dAdID |S00T| P q
. 3 0
i i :399J3p ou ‘uondiosar : UdpURA
09 :109Jop uado pue :199J3p pas ylewouelg ou¢]
. 2U0(q [eUISIEW UBI .
109Jop ou :aurjaseq | 0[9//uoneIudFaI 290N :syuedu
I0JUIJA] []23SO ou :308J3p ON 0
$SQ-olg WmoA |
93] ‘ason][eo Hodju . QA AN .
anbior Jouy + i sy du L0 - [ Jrewuely Y61 0T i A | 10d | $AAID {5002 e
uonJasur WoNO s atoq snouafonne BN_BEE_ '$50] 8U0q [eUISIEY %001 190N =Sl A BIIA
< %001
F— Howm_aswa: zwcoﬁpvm
UOTORJuI 7T [ronq [ATAINS Iy TPy
- - &8@ © | wwg) wuondiosarouog | 7'z ‘oys [ewrxoxd o zd 1y [44 [44 wzy L@l | 10d | Q¥dIT {002
" %001 TureuIo)
6 ‘uonisod uuBwneng
josudis wiSew [es
! [BSOON LLI

e257



Med Oral Patol Oral Cir Bucal. 2012 Mar 1;17 (2):e251-61

in 40 patients in the anterior maxilla—20 immediate
implants and 20 delayed implants. After a 24-month
follow-up period, the control group resulted in a mean
bone loss of 1.16mm and the test group of 1.02mm. Once
again, there were no statistically significant differences
27).

The survival rate of early-loaded implants placed in
fresh extraction sockets of teeth with endodontic and
periodontal lesions in the mandible demonstrated no
implants failures; a mean marginal bone loss of 0.7mm
was recorded during the follow up period. No signs of
infection around the implants were detected at any con-
trol visit (25).

Differences between delayed-immediate (Im) and the
delayed (De) protocols for implant placement were
also evaluated. A statistically significant radiographic
marginal bone resorption had occurred in the Im group
(mesial 0.5mm distal Imm; mean=0.8mm) and in the
De group (mesial 0.8mm distal 0.6mm; mean=0.7mm)
during the follow-up period. It was demonstrated that
probing pocket depths and marginal bone levels after 18
months of loading of the implant-retained crowns were
not affected by the presence of peri-implant bone de-
fects immediately after implant placement (28).
Botticelli et al. treated 18 patients with 21 immediate
implants. The follow-up period was 5 years. The crestal
bone loss was measured in the interproximal areas (m-d
aspects facing tooth surfaces showed a higher degree of
radiographic bone gain 0.39mm =+ 0.59 compared to im-
plant sites that faced adjacent implants 0.04mm + 0.59)
showing a stable bone level over time, even a gain in
immediate implants (18).

According to the literature reviewed, measurements of
interproximal bone levels are well recorded but few of
them show differences between immediate and delayed
protocols.

Do immediate implants have a significant effect on soft
tissue recession outcomes?

A randomized clinical trial comparing delayed and im-
mediate implant placement and concluded that imme-
diate placement had an improved average gingival re-
cession outcome of Imm. However, crestal bone levels
were not better preserved with the delayed protocol, and
they concluded there were no statistically significant di-
fferences (29).

The platform switching study showed an interproximal
soft tissue (papillae) of 0.88mm and a 0.45mm buccal re-
cession in platform matching and 0.18mm and 0.045mm
respectively in platform switching on average; therefore
a soft tissue gain was demonstrated (26).
Measurements of soft tissue recessions in a 5-year study
with an outcome of 5 buccal sites exhibited soft tissue
recession; four of them were positioned in the lower jaw
showing the metal margin of the restoration. The mean
width of the keratinized mucosa decreased 0.3 mm
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(buccal site) and 0.4mm (lingual site) during the follow
up period (18).

In a 2-year follow-up study on which 16 patients were
treated for single tooth replacement and randomly di-
vided into two groups, the test group patients received
immediate implants and the control group received im-
plants in healed sites. The following parameters were
evaluated: marginal bone resorption (IP 0.54mm =+
0.51mm vs. DP 0.46mm+ 0.54mm) and the position of
the mucosal margin (IP: 0.8mm= 0.7mm; DP: 0.6mm=+
0.6mm). No statistically significant differences were
found between the test and control groups, as in the stu-
dy performed by Lindeboom et al. 2006 (<Imm in 7 IP
and 4 DP; <2mm in 2 IP and 0 in DP) (30).

However, once again, literature of long-term follow-up
studies does not show significant differences between
both groups.

Does the presence of periapical infection have an effect
on the immediate implant success or survival rate?

In most of the studies (19,21,26,27,29, 31-35) analyzed
in this review, when a periapical infection was present
the implant was not placed immediately, instead a dela-
yed placement protocol was performed or patients were
just excluded. In fact, in most texts the presence of pe-
riapical infection was an exclusion criteria.

However, the clinical outcome of implants immediately
placed into fresh extraction sockets of teeth affected by
chronic lesions was examined. 17 Patients with peria-
pical infection and 17 patients without it for immediate
placement were chosen in another. When infection was
present, granulation tissue was removed previously and
antibiotics were given (Amoxicillin 750mg 1h before
the treatment and 750mg every 8hours, 5 days post-ope-
ration). From the initial 34 patients, 4 test and 1 control
were excluded due to the lack of primary stability. The
rest of the implants presented a survival rate of 100%
after 1 year follow-up period. Periapical pathology did
not show an increased rate of failures. There was a sta-
tistically significant loss of vertical bone height at the
adjacent teeth and the implant site, and of buccal kerati-
nized mucosa between baseline and 12 months in both
groups (36).

Also, a randomized clinical trial conducted to evalua-
te clinical outcome when all implants were placed in
sockets affected by chronic periapical pathology. 25
Implants were immediately placed (IP) after extraction
and 25 after a 3-month healing period (DP, delayed pla-
cement). Antibiotic was only given one hour before the
surgical procedure (Clyndamicine 600mg). Degranula-
tion of the socket was immediately performed after den-
tal extraction. Gingival recession was more prominent
and clinically significant in the IP group (see (Table 4).
2 Implants from the IP group were lost, achieving a sur-
vival rate of 92% for IP implants versus 100% for DP
implants (23).
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Does the gap treatment minimize crestal bone loss?
Bovine bone matrix and collagen membrane is the most
common grafting material when the distance between
the implant and the bone wall needs to be filled in or-
der to preserve crestal bone (19,25,26,31,33,35,36). Bio-
Oss an Bio-Gide were used when the gap exceded Imm
(19,26,33).

Nonetheless, mineralized bone allograft when needed
without specifying the gap size or PRGF and autoge-
nous bone graft to cover deshiscences were also used
(22,29). Implant macrodesign as an expanded platform
was taken in advantage to cover the coronal area of the
gap (20). 150 Immediate implants were also placed and
if the marginal defect between the implant surface and
the inner wall of the extraction socket exceeded 2mm
autogenous bone chips were used (32).

A prospective study evaluating healing of marginal de-
fects in immediate transmucosal implants grafted with
bovine bone matrix was performed. 30 Implants in the
esthetic zone were analyzed of 30 patients that ran-
domly received Bio-Oss (n=10), Bio-Oss and resorbable
collagen membrane (n=10) or no graft as a control group
(n=10). No significant differences were found regarding
vertical defects, although horizontal resorption was sig-
nificantly greater in the control group (31).

50 Implants were placed in fresh extraction sockets in
maxillae and posterior mandibles, including defects
around the implants in 19 patients. Temporary prosthe-
ses were connected immediately after surgery or within
7 days. Thirteen did not require any type of regenerati-
ve procedure (no defect), 33 were filled with autogenous
bone (closed defect), and 4 were filled with autogenous
bone and also had a resorbable membrane (open defect).
After 18 months, none of the implants had failed. In the
no defect group, the mean resorption was l.lmm; in
the closed defect group, 0.6mm and in the open defect
group 2.1mm (37).

Are there any significant differences in implant stability
between immediate and delayed implants?

An important clinical factor to ensure osseointegration
is primary implant stability. There are several methods
described to measure this parameter. The most common
are: during the implant placement with the insertion tor-
que, and resonance frequency analysis (RFA) with the
Ostell Mentor device (20,23,29,30,33,37).

In Calvo-Guirado et al. study, immediately placed im-
plants were included with an initial primary stability
over 60 ISQ as measured with the Ostell Mentor. The
mean ISQ values (£SD —standard deviation-) were 71.1
+6.2 at baseline and 75.8 £ 6.9 at 12-month follow-up.
The differences in these results were not statistically
significant (20).

Lang et al. compared primary stability of immediately
placed implants of tapered versus cylindrical design
using RFA. No statistically significant differences were
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found. However, the authors reported that this “study
had not been powered to reveal potential differences
between standard cylindrical and tapered devices” (33).

Discussion

This review was designed to provide a broad perspecti-
ve on the most important aspects of immediate implant
placement. Due to data heterogeneity, it was impossi-
ble to perform a meta-analysis nor provide recommen-
dations based on conclusive scientific evidence, given
the lack of long-term randomized studies and relatively
small sample sizes. A preferable technique could not be
suggested.

Over time, clinical experience has provided the criteria
for immediate implant treatment success: atraumatic
tooth extraction, sterilization and minimal invasive
surgical approach, as well as implant primary stability
(26,34-37).

Quirynen et al. (38) focused their review on immediate
versus delayed implant placement. Most papers contai-
ned only data on implant loss, but did not provide useful
information on implant failure or hard and soft tissue
changes. Their data match the results of the present
review, in which most of the articles reported data on
implant survival rates but not on implant success rates, ac-
cording to the criteria described by Albrektsson et al. (7).
Moreover, in The Fourth ITI Consensus Conference
(November 2009), the advantages and drawbacks of
the various points in time for implant placement after
tooth extraction were reported. They concluded that
immediate implant placement is a more difficult tech-
nique than delayed implant placement to allow initial
stability and a good prosthetic position. There is also an
increased risk of mucosal recession. Nonetheless, based
on the aesthetic index, 80% of immediate implant sites
show satisfactory outcomes. The survival rates of post-
extraction implants are high and comparable to those of
implants placed in healing sites, like many authors in
the present review (39).

Despite many articles previously described limited mar-
ginal bone level or gain in immediate implant therapy,
caution is needed because few of these studies report
radiographic outcomes (4). In contrast, in our review
most of the studies analyzed reported the exact milli-
metres immediate and delayed implants lost during the
osseointegration period.

Several reviews reported that the immediate implant
treatment using autogenous bone grafts or xenografts
may improve the process of bone formation between
the implant and the surrounding socket walls as well
as survival rates (2,5). They observed that several stu-
dies have suggested that small gaps between implants
and extraction sockets would fill with bone grafting
procedures or without them. These data are in accor-
dance with some results obtained in the present review
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(10,19,22,23,25,26,29, 31-33, 35-37).

With regard to the gap between the socket wall and the
implant, it was reported that if

the jumping distance is over 2mm, grafting is recom-
mended. Smaller distances could heal spontaneously
(2,5,40). In our review, similar results on grafting the
jumping distance have been contrasted. However, there
is a current controversy as to which is the best grafting
material (autograft, xenograft or allograft), and how big
the gap should be (1-2mm).

In the Clinical Outcomes of ITI consensus, one exten-
sive review provided strong evidence that immedia-
te placement does not prevent vertical or horizontal
resorption of the ridges in post-extraction sites. Bone
augmentation following immediate placement reduces
horizontal resorption on the facial bone. However, these
augmentation procedures appear not to influence verti-
cal resorption on the facial bone (39). The review also
provided strong evidence that augmentation procedures
are more successful with immediate implant placement
than with delayed implant placement.

Few studies comparing implant stability between de-
layed and immediately placed implants seem to be
available in the literature. From the reviewed studies,
it seems that ISQ values are somewhat lower in imme-
diately placed implants compared to implants placed in
pristine bone (30). However, these differences tend to
disappear overtime (23,30). ISQ values seem to increase
progressively during healing over the first few months
in immediate implants (20,23,30). Further controlled
clinical studies should be performed in order to verify
these findings.

Conclusions

There is not enough reliable evidence proving higher
success of immediate implant placement over delayed
placement. Post-extraction implants have survival rates
similar to implants placed on healed sites. Nevertheless,
some guidelines could be extracted from this review’s
data:

- Interproximal bone level and soft tissue recession
Crestal bone as well as soft tissue preservation could be
achieved with either by immediate implant placement
following tooth extraction or by a delayed protocol. No
statistically significant differences were found despite
the review of medium and long term follow-up studies.
- Treatment of the gap between implant and bone wall
There is no consensus whether bone augmentation with
GBR at immediate implants placed into fresh extraction
sites are necessary, and which is the most predictable
procedure. However Bio-Oss and membranes therapy
seem to show a higher position of the gingival margin.
- Presence of periapical infection

Chronic periapical infection is a risk factor but not an
absolute contraindication for immediate implant place-
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ment. However, debridement of the alveolus should be
made. The presence of a periapical infection should be
carefully weighed.

- Primary implant stability

Primary implant stability is an important factor in
achieving osseointegration. Several methods have been
used to quantify this parameter, such as insertion tor-
que values and resonance frequency analysis (RFA).
However, few scientific studies reveal comparative data
between immediate and delayed implant placement. It
seems that there are no significant differences between
primary stability of immediate and delayed implants,
but in both cases implant stability increases during the
healing process.

Based on this review of the literature tackled, immedia-
te implant placement following tooth extraction might
be a viable alternative to delayed placement. However, it
requires a careful case selection and a specific treatment
protocol because it is a very sensitive technique and
more difficult to execute than a conventional protocol.
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