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Crestal Bone Level Changes Around Immediately Placed
Implants: A Systematic Review and Meta-Analyses With
at Least 12 Months’ Follow-Up After Functional Loading

Bassam M. Kinaia,* Maanas Shah,* Anthony L. Neely,* and Harold E. Goodis$

Background: Immediate implant placement (IIP) is a successful treatment and has the advantages
of reducing time and increasing patient satisfaction. However, achieving predictable esthetic results with
IIP presents a challenge because of naturally occurring bone loss postextraction. Therefore, the fo-
cused question of this systematic review is: What is the effect of IIP on crestal bone level (CBL)
changes after at least 12 months of functional loading?

Methods: Extensive literature review of the Cochrane and MEDLINE electronic databases and
a manual search up to November 2012 identified eligible studies. Two reviewers independently
assessed the study data and methodologic quality using data extraction and assessment forms.

Results: Electronic and manual searches identified 648 relevant publications. A total of 57 articles
satisfied the inclusion criteria. Sixteen studies had test and control groups; therefore, meta-analyses
could be performed. The results demonstrated better CBL preservation around IIP compared with
implant placement in healed/native bone at 12 months [CBL difference of —0.242 (95% confidence
interval [Cl], —0.403 to —0.080; P = 0.003)]. Similarly, platform switching around IIP showed better results
compared with non—platform switching (CBL difference of —0.770 [95% CI, —1.153 to —0.387; P <0.001]).
There was no difference in mean CBL changes with regard to one-stage or two-stage IIP protocol (-0.017
[95% CI, —0.249 to 0.216; P = 0.85]) or the use of immediate or delayed immediate implant loading
(0.002 [95% CI, —0.269 to 0.272; P = 0.99]).

Conclusions: Meta-analyses showed less CBL loss around [IP compared with implant placement in
healed bone. Platform-switched implants showed greater crestal bone preservation than non-platform-
switched implants. There was no significant difference in CBL with one- versus two-stage placement or
use of immediate versus delayed IIP loading. Although there were statistically significant differences
favoring IIP, the small differences may not be clinically relevant. Although IIP showed favorable out-
comes for CBL changes, these results should be interpreted with caution because of high heterogene-
ity among studies. J Periodontol 2014;85:1537-1548.
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ment after tooth extraction has varied over time.!
In the 1980s, implant loading was typically

delayed up to 12 months for implant osseointe-
gration.># Advancements in implant surface tech-
nology with increased patient expectations helped
reduce the total time from extraction to final res-
toration. This trend gave rise to the idea of im-
mediate implant placement (IIP) for shorter time
intervals. Meaningful discussions of IIP are difficult
due to lack of appropriate language defining time of
placement. Although many early implant placement
protocols exist, the proposed classifications by
Hammerle et al.®> and Esposito et al.! (see supple-
mentary Table 1 in online Journal of Periodontology)
are widely accepted today.

The first report of IIP was published in 1976 using
a step thread tapered implant design placed im-
mediately into fresh extraction sockets.® In a 1989
study, Lazzara concluded that immediate implants
helped preserve the integrity of the extraction socket
in humans.” Although a few studies®® appear to sup-
port Lazarra’s conclusion, the majority!%-13 show that
I[IP alone cannot prevent bone loss after tooth ex-
traction. This problem is exacerbated by faster bone
resorption of buccal bone compared with the lingual
plate postextraction.'?-13 Marginal and facial bone
loss can negatively impact the final esthetics of IIP.
Crestal bone loss increases the risk of midfacial
recession, papillary loss, and display of a gray hue
of underlying implants.!3-15

Ideal three-dimensional placement of the I[P can
be complicated by socket anatomy that makes the
outcome less desirable. Although primary implant
stability is a major determining factor in I[P success,
several other factors are important in determining
crestal bone level (CBL) changes around IIP. These
factors may include platform switching (PS),® time
of loading,'”-20 one- or two-stage placement,2!:22
number of remaining bony walls postextraction,23-24
the gap between implant and buccal bone, and the
need for bone augmentation.22-26

Marginal CBL changes around delayed implants
are reported to be greatest during the first year of
function (1.0 to 1.5 mm) followed by an annual rate
of 0.1 to 0.2 mm.2* Earlier studies showed greater
CBL loss with machined-surface implants compared
with recent investigations of roughened surfaces (CBL
loss = 0.22 + 0.42 mm at 12 months and 0.18 *
0.88 mm at 5-year follow-up).2” Despite attempts,
no studies have successfully used a meta-analysis
format to evaluate CBL changes in IIP to date.26-28
The most recent systematic review examined sur-
vival rates of IIP but did not report CBL changes.
Those analyses found higher survival rates for im-
plants placed in healed bone (99.4%) compared

Traditionally, timing of dental implant place-
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with IIP (95.6%).2° The primary reason for inability
to perform a meta-analysis was high heterogeneity
among the studies where the main objective was
to evaluate the survival and success of IIP.26.28:29
Hence, the specific objectives of the current sys-
tematic review and meta-analyses is to analyze CBL
changes around IIP (Type | and immediate) based
on different surgical and implant-related factors.

Focused Question
What is the effect of I[P on CBL changes after at
least 12 months of functional loading?

MATERIALS AND METHODS

Data Sources and Search

The current systematic review and meta-analyses were
conducted according to the Preferred Reporting ltems
for Systematic Review and Meta-analysis (PRISMA)
statement30 and the Cochrane Collaboration rec-
ommendations.3! Data collection methodology ful-
filled the criteria of the Methodological Expectations
of Cochrane Intervention Reviews (MECIR).32 A search
of the National Center for Biotechnology Information
PubMed, MEDLINE, and the Cochrane Collabora-
tion Library was performed independently by two
reviewers (BK and MS). Disagreements between re-
viewers during data collection and quality assess-
ment were resolved by discussion. All evaluated
publications were restricted to the English language
from 1966 to November 2012. Additionally, a manual
search was conducted of bibliographies of reviews
and clinical trials related to IIP.

Study Selection and Interventions
To be eligible for inclusion, publications had to report
radiographic CBL changes and be: 1) conducted on
human individuals; 2) published in English; 3) of
at least 12 months’ duration of functional loading with
rough surface immediate or Type | implants; and 4)
randomized, controlled, or prospective clinical trials
(RCTs, CCTs, or PCTs). Publications were excluded
if they: 1) did not match the inclusion criteria; 2) reported
data on one-piece or machined-surface implants; or 3)
had missing data relevant to the systematic review.
The following search terminology was performed
using Boolean operators: (‘“dental implants”) OR
(“dental” AND “implants”) OR (“dental” AND “implant”)
OR (“dental implant” OR ‘“endosseous”) AND
(“immediate” AND “tooth extraction”) OR (“tooth”
AND “extraction” AND ‘““Placement”) OR (“Implant
esthetic” OR “Implant esthetics”) AND (“marginal bone
level” OR “crestal bone level”) OR (“bone level” AND
“marginal” OR “crestal”).

Data Extraction and Collection
A data-extraction form was developed to collect the
following study information: 1) author and publication
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year; 2) study type and randomization method; 3)
treatment groups; 4) patient and implant sample
size; 5) CBL change and implant initial stability;
6) PS and non-platform switching (NPS) IIP; 7)
occlusal protocol, definitive restoration type, and
time of IIP loading; 8) augmentation procedure and
materials used; 9) extraction socket morphology,
IIP site, and position; 10) one- or two-stage IIP; 11)
implant survival and success rates; and 12) follow-
up period. All data were screened and assessed in-
dependently by two reviewers (BK and MS) following
the MECIR recommendations32 and PRISMA3C guide-
lines. Corresponding authors were contacted for clar-
ification when relevant data were missing from a
publication. The primary study outcome was CBL
changes around implants with: 1) IIP in extraction
sockets versus implants placed in healed/native
bone; 2) IIP using PS versus IIP using NPS; 3) one-
stage IIP versus two-stage IIP; and 4) IIP with im-
mediate loading versus IIP with delayed loading.

Most studies used standardized periapical ra-
diographs to assess the CBL changes, whereas one
used non-standardized radiographs.33> The long-
cone paralleling technique was used for standard-
ized radiographs with implant platform serving as
a reference point for measuring CBL changes. In all
16 studies, an independent, well-trained, and cali-
brated researcher for each respective study ana-
lyzed the radiographs.

Statistical Analyses

Mean CBL changes for mesial and distal sites were
the basis for data analyses. Overall means for mesial
and distal bone loss, when reported separately, were
calculated using statistical software.[34 Weighted
mean differences (WMDs) and 95% confidence in-
tervals (Cls) were calculated. Statistically significant
differences were reported when P <0.05. Meta-
analyses were performed with a statistical software
program that also produced Forest plots.1 Meta-
analyses were estimated using a fixed random-
effects model. Test of null hypotheses was evaluated
by a two-tailed z score. The 95% Cls were calcu-
lated around WMDs. Heterogeneity was assessed by
the Q statistic and /> measurement. The Q statistic
measures whether included studies measure the same
effect, whereas the P measure quantifies the per-
centage of variability in studies that cannot be as-
cribed to chance alone.3> Significant heterogeneity was
noted when P <0.1. 2 values ranged from 0% to 100%,
with values of >75% indicating significant heteroge-
neity. In contrast, 0% for P indicates no variability.3°

Quality Assessment

Methodologic quality assessment was conducted in-
dependently by two reviewers (BK and MS) based on
the Cochrane Assessment of Allocation Concealment®®

and the Jadad Score Calculation.3” The Cochrane
Assessment of Allocation Concealment evaluated
the validity and randomization of studies, assigning
grades ranging from A to D. Grade A indicates no
risk for bias, Grade B is unclear risk for bias, and
studies with Grades C and D have high risk for bias.
The Jadad method assigns a score ranging from
0 to 5 points. A score of 3 to 5 indicates a higher-
quality study, whereas studies with scores of 0 to
2 represent lower quality.

RESULTS

The electronic searches identified 593 possible pub-
lications. An additional 55 articles were retrieved
through a manual search of bibliographies of re-
views and clinical trials for a total of 648 relevant
publications. After review of abstracts and titles,
135 pertinent studies were selected for full-text
review. Of the 135 studies, 78 were excluded be-
cause they failed to meet the inclusion criteria. The
remaining 57 studies reported data that satisfied
the initial inclusion criteria. A total of 16 studies
had test and control groups; hence, they could be
evaluated via meta-analyses (Fig. 1). Interobserver
agreement between reviewers was calculated using
the k statistic. k was 0.98 and 0.92 for initial as-
sessment of articles for full review (n = 57/648) and
final inclusion in the meta-analyses (n = 16/57),
respectively. The characteristics of the 16 stud-
jes23:33,38-51 are summarized in Table 1.

Description of Studies and Methodologic Quality
Of the 16 included studies, six were RCTs,23:33,38-41
one was a CCT,42 and nine were PCTs.43-51 The RCTs
scored high (Grade A, score 5) according to the
Cochrane Assessment of Allocation Concealment3©
and the Jadad Score calculation,3” whereas the CCT
and most of the PCTs scored lower (Grade C to D,
score 1 to 2). Two PCTs*>%? scored high on both
scales (Grade B and A, score 3 and 4, respectively)
(Table 1). The 16 studies included 760 patients
(ages 18 to 94 years) with 12 to 60 months’ follow-up.
Of the 1,088 implants, 695 were placed immedi-
ately into extraction sockets versus 393 in healed/
native bone.

Meta-Analyses

IIP in extraction sockets versus implants placed in
healed/native bone. Eight studies33:42:43.46-50 com.
pared IIP in extraction sockets to implants placed
in healed/native bone. Implant placement times in
healed/native bone ranged between 2 and 5 months in
three studies33434° and after an unspecified healing
period in five studies.#%46-48.50 Seven of the eight

| Pooling the Means, and Variances; University of Baltimore; Baltimore,
MD

9 Number Crunchers, NCSS, Kaysville, dT.
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Publications Identified Through Online
and Hand Search
N =648

|—

Included Studies Based on Title and
Abstract Review
N =135

Excluded Studies Based on Title and
Abstract Review
N =513

Excluded Publications Based on Full-Text
Review
N=78
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IIP using PS versus IIP using
NPS. Three studies33414° re-
ported CBL changes with follow-
up periods of 12 to 27 months
comparing IIP with or with-
out PS. One study?! reported
CBL data at 12 months and
two3845 up to 27 months.
There were a total of 60 and
64 implants in the PS and NPS
groups, respectively. A signif-
icant mean difference in CBL
changes of —0.770 mm (95%
Cl, -1.153 to —0.387; P <0.001)
was noted in favor of IIP using
PS (Fig. 3).

IIP using one-stage versus
two-stage protocol. Five stud-
jes23:39:40,44.51 compared CBL
changes in one- versus two-
stage IIP from 12 to 60 months.

I_.

Full-Text Publications Reviewed for
Eligibility
N =57

Two studies®¥4° evaluated CBL
at 12 months, two up to 24
months,2344 and one up to 60
months.?! Four studies re-
ported CBL at 12 months and
included 126 and 128 implants
in the one- and two-stage groups,
respectively.23:39:4051 Mean dif-
ference in CBL change (-0.024

Excluded Full-Text Publications:
Do Not Qualify for Meta-analysis

mm; 95% Cl, -0.278 to 0.229;
P >0.852) favored one-stage
I[P but was not significant. Five

N =41
studies?3:3940.44.51 followed in-

|—

Full-Text Publications qualifying for
Meta-analysis
N=16

Figure 1.

Flowchart for identification of publications according to PRISMA3? principles for systematic reviews.

studies?243:46-50 reported CBL data at the 12-
month follow-up period. A total of 268 were IIP, and
384 were placed in healed/native bone. There was a
significant mean difference in CBL changes of —0.242
mm (95% CI, —0.403 to —0.080; P = 0.003) in favor
of IIP. However, high heterogeneity was observed
(I? = 86.10%), indicating lack of consistency among
studies. Interestingly, when implants were followed
for up to 60 months,33:42:43:46-50 the significance in
mean CBL differences between I[P and healed/native
bone disappeared (mean = —0.075 mm; 95% CI, —0.223
to 0.089; [2 =77.85%) (Fig. 2).
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dividuals up to 60 months and
included 146 and 148 implants
in the one- and two-stage
groups, respectively. The dif-
ference in CBL favored one-
stage [IP (-0.017 mm; 95%
Cl, —0.249 t0 0.216; P= 0.852)
but was not statistically signif-
icant (Fig. 4).

IIP using immediate versus
delayed loading. Four studies?3:40:44.51 compared
CBL around IIP with immediate loading versus IIP
with delayed loading. One study*® evaluated CBL at
12 months, two up to 24 months,?344 and one up
to 60 months.”! The immediate loading group had
initial primary stability of 225 Ncm and 260 implant
stability quotient (ISQ) in one study?* and >35
Ncm in two studies;?>° implant stability values were
not reported in the fourth study.?! Time of definitive
restoration placement was 3 months,?! 4 months,%3 and
6 months.4944 Three studies evaluated CBL changes
at 12 months with a total of 110 IIP with immediate


http://www.joponline.org/action/showImage?doi=10.1902/jop.2014.130722&iName=master.img-000.jpg&w=347&h=473

1S

, Shah, Neely, Good

inaia

K

) Periodontol * November 2014

stejowa.d
pue auoq pajeay
Suipeo|  (9) uoneJolsaU DSl 549 sJouRue /oAIRU
4 00! 00! pakepq oo} J3uIs  93eIs-oML - SdN SuoN  BWN deyy ‘WON 572 (VN/DON) 0 VN/ON Adexein 14 S6¢ 14 up sueidu
s.ejowaud
pue 12p0s
MC.UN07 va uolneJoissd Y Om_ S¥9 SJousjue uondesxs
<l VN/ON 006 patepg ooy suls  eBEIs-omL SYN + yesony € deyy UDN §ZR  (sypuow 9) VN/ON Adej|xely| SC 6'6€ SC utdil
900C
e 1
4 v 12d woogapur]
saejowa.d
VN/ON pue auoq pajeay
[euoisinod () uoneloisau sJousiue [aAIRU
4l 00l 00l Syeipaww| yrooy 38U 3BeiseuO) SN SUON VN VN/ON VN/ON (WN) 0 VN/ON Al Sl 1Sy <l ur syueiduw
saejowsaud
VN/ON pue 123[20s
[euoisiroad (5) uoneJoisal Yeadouax SJoLRIUE uonPRAXD
4 001 00l Seipaluw| 4100} 9BUIS  3ZeIs-BUO  SAN + yeisoiny ¥ VN/ON VN/ON (YN) 0 VN/ON Adej|xely| €C 'Sy 6l urdil
,£00C
a 125d “[e 32 uey
s.ejowaud
(YN/ON) pue auoq pajeay
MC_Um07 uoneJojsad O@ iZ4 SJousjue [eneU
24 001 VNN pakepQ ooy dBuis  3Bels-u0  SdN SuoN 4 deyy WAN € (YN) 0 [eFefed Adepxein 6 S€ 8 up sjueidu|
saejowa.ud
Suipeo| ou (WYN/DN) pue 193208
[euoisiroud UOI1BIO}SU sl 59 sJouue uonde.Xa
24 001 VNN SreipawW| ooy sBuls  98e1s-aU0  SIN VYN/ON 4 deyy UPN € (YN) 0 [ereleq Adepeely 6 € 8 ur dil
£¢800C
S v 104 13 EjeReRd
3|qipuew
VN/ON pue auoq pajesy
[euoisinoad (9) aumusp BJjIxXeW JENGEN
Tl 001 VN/ON Sl [ened poxi4  38eIs2UO SN SUON  VN/ON deyy UDN 0€< (vN) 0 VN/ON Yaue |ng S 09 Tl ur sjueidw)
SqIpuewd
VN/ON pue 19>20s
[euoisiroud (9) aumusp B|[IXEW uonPeAXD
<l 0548  VN/ON Sleipatuw| [ened paxiy  98e3s-0UO  SAN yeidoiny  WN/ON deyy WON 0g<  (Sypuow 9) VN/ON {pUe | € 09 <l uid
,010C
a 12d ‘e 32 BueQ
saejowsaud
pue suoq pajesy
(g) uoneioisau slousiue JoARU
4] 0£86 VNN VN/ON {100} 98uIS  93eIs-BUO  SdN SUON  VN/ON ssaidely  wdN 0§ 0 dn (VN/ON) | VN/ON Adej|xely 89 Ity 85 ut sjueiduy|
sJejowsaud
VN/ON deyy g pue 10os
[euoisiroud  (g) uonesolSAU pue [E159.0 sJouRue uonoe.xa
Tl 0S¥6  VN/ON Sleipaww| ylooy JauIs  3Beis2uO SN VN/ON Pue ¢ ssadey o WONOS 01 AN (WN/ON) € pue [ejejed Ade||xel| SS 1'Sy SS urdil
£010C
T e] 1Dd .._m pE] Lwn_OOU
21005 speuD (sypuows) (%) (%) Suipeo pakejeg (sypuows i [020104d SN aunpano.y (U) slieAA  dIl ssa|dely anfeA OSI (2unyiey jo JENBIeIN uoljed0T] (u) SBury (u) udissq dnougy
pepe[  jusweadUOD) Suipeo a1y a1y Jo Suipeo paUaAIjep awiy) Buiesy Jo  uoieuwdny 19>Ppog Jo dejy Jojpue (WdN|) awiy) pajieq uonpeXg Juedu) suejdu) Jo sjuaned  Apnig JuSWIIeaU|
uonedo|y JOYY POLIBd  [BAIAING  $5920NG SeIpawIW| UOIRIOISSY Sd Suiureway anbuo| uonJasu| suedw) o) ues|| pue souaIRjeY
uoneasssqO  ueidwy  queidwy {|02030.4 aAuRQg Jue|dw) Jo JaquinN| uonisoq ‘(saeak)
[eSNP2O Jo adA| uejdw| By

sasA[euy-e)a| Ul papn[du] S3Ipnig 91 Yj JO SdiIsudRIRYD

‘1 {lqeL

1541



Volume 85 ¢ Number ||

Crestal Bone Level Around Immediate Implants

Suipeoy (9) aunusp suejowaud
S1eIpawIw [enred paxi) pue SIousIUe
[euoisiroad PUE UONRIOISRI [e1seu2gns Je|ngipuew
¥T 001 VNN Steipaw| Yooy 98uls  2B8eis-aUO SN auoN b sso|dely udN §€2 (VN) O Ppue[eieq  pue AJe|jixely e SN dll
Buipeo) (9) aumusp suejowaud
SeIpawIW [en-ed paxiy PUE SIOLBIUE
[euoisinoud  pue Uone.IO}SRU [e152.U0gNS Jengipuew
124 001 VN/ON Sleipaww| Y100} 38U 3BelseuO  Sd SUON 4 sso|del4 UDN §€2 (YN) 0 PUE [ele[ed  PUE AJe[ixely 0€ Sd dil
&,600C
3 g L8Y St 12d " 10 1dsaD
sJouaue saejowaud
8uipeo| ou /leyejed pue
[euoisinoid (7) uoneuoisas saejowaud sJoLRUR
LT 94T VN/ON  VN/ON Sleipawiw| Ylo0y J8us  3BeIs2uO  SdN yeadouax 4 ssojdely  WON Gp O 7€ VN/ON FRIPPIN Ade||xel I 0S il SdN dIl
sJousue s.uejowaud
Suipeo| ou Jleefed pue
[euoisiroud (7) uoneioisau s.ejowa.d SJIOLISIUE
[TOY 4T VNN VNON Seipaw| ooy s8uis  aBe1s-au0  Sd yeasouax I3 s9idely  WDN G OrZE VNN PIPPIIA Ade|peely i 0S [ Sd dil
¢600C
S v 10d “[e 32 ojnue
Buipeo|
S1eIpaww
(Sor) auoq pajeay
MF:Umm: aJunjusp O@ las] ||gipuewt [oNYeU
2l VN/ON 0886 SeIpawIW]| [ened paxiy  98e1s-euQ  Sd SUoN| auoN| dejy ‘WON 0£2 (WN/DN) | [e159.0gNS pUE jIXe|\ 58 619 €T ur sjueidwy
Buipeo|
WY SjeIpawIWI
(501 ) + YeaSouax JENBIeH
Suipeoy aumusp 10 |y sl €19 3(qipuew uondRIXS
4 VNON  0£86 Sjeipaww| [ened paxiy  eBeis-ouQ  Sd + Yeasoiny b deyy ‘WoN 0e2  (WVNON) | [B153.09nS puUe [jixely 65 619 €z ur il
0c600C
a 15d “le 39 Wald
Buipeo| ou (9o ¢) auoq pajesy
[euoisiroud aumuap 3|qipuew JoNIRU
¥S VN/ON  VN/ON Sleipawiw| ed paxij  98eIS-BUO  SIN SUON SuoN deyy VN/ON VN/ON VN/ON Ppue gj|ixely L6 ur sjueidw)
(sirem
VN
Suipeo| ou (9 01 ¢) JON) BENBICH
[euoisinoud aumuap Pajep uonoeIXd
¥S VN/ON  VN/ON SeIpaww| [ened paxiy  98e3s-0UO SN VN/ON Auog deyy VN/ON VN/ON VN/ON w urdil
1,£00T
a WL L] 1od “[e 33 ulyef
suoq pajesy
Suipeoy (9) uoneioisau 3|qipuew JoNRU
Tl 00l VN/ON pate;sg oo} 98uls  33es-oML SN 3UoN  BuoN deyy VN/ON (vN) 0 [e3524D pue ejixely 4 1% 14 ut spueidu
19208
Buipeo (9) uoneioysal 3|qipueW uonoenxa
Cl 001 VN/ON pakepq Y100y J3uI  28eIs-om|  SANI SUON 4 deyy VN/ON (YN) 0 [B3s21D Ppue e||ixe}y € 14 8t urdil
2,,100C
‘e
T d \_VUU oluojue|oeq
21025 apeJo) (sypuow) (%) (%) Suipeo pakejeg (sypuows ur [020301d  SAN aunpano.d (U) slieAr  dIl sso|dely aneA OS| (2unyiey jo 19>Ppog uoned0T (u) a3ury (u) udissqg dnougy
pepe[  JuSW[EIdUOD) Suipeo a1y a1y Jo 8uipeon] PaUaAljap awi) SulesH Jo  uoneuawdny 19>pos Jo dejy Jojpue (WdN]) awiy) pajieq uolPeXT ueidw) sjuejdw) Jo sjusned  Apnmig JuaWITea |
uonedo|y JoYY POLISJ  [BAIAING  $5922NG S1eIpawIW| UONEIOISSY Sd Suiureway anbuo| uonJssuj sjuejdw) o ueal,| pue SdUBIRJRY
uonersssqO  uedwy  jueidw) 10303044 aAnIuRQg Juedu) Jo JaquinN| uonyisog ‘(saeak)
[esnP20 Jo adA| Jueidw By

S9sA[euy-eJ9|\ Ul papn|du] SApnig 9[ Y3 Jo SdIIsudeIRy)

(panunuod) *| aqeL

1542



1S

, Shah, Neely, Good

inaia

K

) Periodontol * November 2014

‘aueIqULDW 9[geqlosal-uou = W¥N UOCM._A_E@E 9[qeqlosal = Wy ”w_n_w__ﬂ\wﬂ Jjou IO JIed[d jou = <Z\UZ HC@EOJ—U \Au:_ﬂm“m ucm_n_E_ =0OSI
Buipeo| (9) uone.oisal 3|qipuew
8l 001 VNN pakeipq yioor suls  SBeIs-oml SN YN/ON 4 dely VYN/ON (YN) 0 VYN/ON PUe e||ixely il (VASY:]] ¥l (SBeis-oma) |
3uipeo| (9) uoneioisau J|gIpuBW
8l 08'¢6 VN/ON pakesQ yrooy d8uis  38eIs-auO SN VN/ON ¥ dey4 VNN  (f4quow9s) | VN/ON pue gjjixely 9l 00181 91 (s8ers-3u0) |
£600C
S A4 10d “[e 39 oJepiod
Suipeo| () uone.oisal (sfoam Suipeo|
124 0€e6  VYN/ON pakereQ ylo0} 3uls  33e1-OML SN I + R8Oy € dely UDN €= U T [B3s2D XLy 6T ¥6 0% 6T 6C pakejep d|
Suipeo|
SFeIpawwI
[euoisiroud (1) uoneioisau Buipeoj
144 0496 YN/ON Sielpawiw| yio0} 9BuIs  98eIS-BUO AN I + B0y € dey WDN GEZ  (Spuowi) | [B}s2UD B}l 9T 6 03 ST 9t SieipawW! d|
010C
S A4 10d “[e 32 AlqI4s
Buipeo| (g) uoneioisau [eIsaUd suejow Buipeo|
09 0496  VN/ON pakejeq Yiool Jj3uIs  a8eIs-oML  SdN WY 14 dey YNON  (Ppam ) T pue dppiy {e|nqipuel 09 pakessp d|
Buipeo|
Sjeipawiwil
[euoisiroud (€) uone.oysal [e359.0 SJejow Buipeo)
09 096 YN/ON Sielpawiw| 41003 J8uIs  9BeIS-BUO  SAN Wy ¥ dey VNON  (9P9m §) T pue 3ppily Jenqipuely 09 SieipawW! d|
160102
4 2 €8S 1L 12d “[e 32 Jadsoud
s.ejowaud
pue
Buipeo| (9) uone.ioysal WY sJoLsjue Buipeo|
4] 0076 VNN pakeQ Yooy SBuIS  9BeISOML SIN + yeudoudx 4 dey WON GER (Sypow g) T VN/ON Adeieely 14 [ 14 PakelRp di|
Buipeo| suejowaud
SeIpawwW pue
[euoisiroud (9) uone.oisal SIOLIBIUE Supeo)
<l 0096  VN/ON S1E(patU| yioor suls  98es-aUO SN yeagouax ¥ dey WIN GEX - (Ypuow ) | VN/ON Ade||ixely T SS ¥ SIEIpSULILUL |
0,800C
S v 124 ‘T 3 >Pnoy =g
sueowaud
Buipeo| (9) uone.oisal OS5l 092 [e353.0 pUe SioLR)Ue Buipeo|
24 001 VNN pakeipQ Yooy J[BuIS  3Bes-oML - SdN VN/ON 4 ssa(dely WDN §7R (WN)O  pue eered Adeqixely 4 8’8y 0z PaAeIRP di|
Suipeo|
Sjeipauiwil EEOEQH_
[euoisiroud (9) uoneioisau 0S| 092 [e359.0 PUe SIoLiSjue Buipeoj
¥ 001 VN/ON Slelpaww| Yoo} 98uis  9Be3s-auO SN VN/ON ¥ ssa|del WON G7R (YN) 0 pUe [E1e[ed Ade||ixely 0c 9'Sk 0t SIEIPSWIL |
4,800C
z a 10d “[e 19 1dsauD)
Suipeo| ou
[euoisiroud () uone.oisal YeaSousx suejowaud
<l VN/ON 001 S7BIPSLLILU| yrooy 98uls  38eIs-au0 SN + yeasony ¥ ssa|dely WDN 0p< (VN) 0 [easa.0eldng Adejjixel 6l 9% 0C SdN dll
Buipeo| ou
[euoisiroud (1) uone.oysal ye.aSousx suejowaud
4] VNN 0L¥6 Steipaww| o0} B3UIS  98es-aUO Sd +yeisony 4 sso(dey WON QR (PRamg) | [mssueidng Adefjiely 6l 8'Sh 0z Sd dll
10T
S v 124 [e 32 Lold
24025 SpeID) (stpuow) (%) (%) Buipeo pakejeg (syauows [03030d  SAN 24npa20.g (U) sjleAn  dIl ssoideyy aneA OS| (3unyrey jo 1903 uoneso| () a8ury (u) udissg dnougy
pepe[  JUSW[eadUOD) Buipeo aey ey Jo Suipeon] PaUBAlBp awiy) BuieaH Jo  uoneuawdny 19>pog Jo deyy Jo/pue (WdN]) awin) pajrey4 uoieXy Jueidw) syuejdw) Jo sened  Apnmis JuaWIeal|
uoneso|ly/ J3YY POLRd  [BAAING  SSadINS S1eipaww| UOIBIOISDY Sd Suiurewsy anbuoj uon.ssu| spuejduw) o] uesy puR SdURJRY
uoneasssqO  ueidwy  queidw 102030.4 aAIuRQ uedw Jo JaquunpN| uoiisoy ‘(s4eak)
[esnjp20 Jo adA| Jueduwy By

s9sA[euy-e)a|y Ul papn[du] SIApNig 9 Y} JO SdIsualdeIRY)

(panunuod) °| s|qeL

1543



Crestal Bone Level Around Immediate Implants Volume 85 ¢ Number |1

A immedinte Blaxled/ Native Biny Standard difference in means P87 one- or tWO-Stage place_
Sample Sam; S g V, Ra 95% C)| H B

Study name Mean SD xh::) Mean SD ,i“P"-‘ weight "l!“;::l‘:::;r::‘n;;;:;l:lm Sl ment’ and time Of lmplant
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Versus Implants Placed in
Healed/Native Bone

i 2 =1.00 <050 0.00 0.50 1.00
Heterogeneity: tau-squared: 0.302; O value: 43.18; df =6 (P <0.001}); I = 86.10%
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Paolantonio et al., 2001 128 050 32 LIS 035 52 1500% 0301 (-0.141 10 0.744) " analy51s, seven studies®=*2%°"
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Heterogeneity: tau-squared: 0.189; O value: 31.61; df= 7 (P <0.001); F=177.85% .
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months. Corresponding mean
differences at 60 months were
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Switching Switching . . .
Sample Sample Standard difference in means Standard difference in means dlfferenCeS were not SIQHIﬁcant'
Studyname  Mean SD size Mean SD  size Weight IV, Random, 95% CI 1V, Random, 95% C1 Actually, two348 of fiyed3:46-48,53
Canulloetal, 200003 0157 11 119 0384 11 9.8%  -3.034 (~4.259 to —1.808) . .
Crespietal, 2000 073 052 30 078 045 34 60.99%  —0.103 (~0.594 10 0.388) studies showed bone ga'm in the
Pierietal 2011”019 007 19 049 025 19  2921%  —1.403 (-2.113 1o -0.693) 1P group compared with bone
Total (95% C1) 60 64 100% 0770 (-1.153 to -0.387) loss among healed bone indivi-
Heterogeneity: tau-squared: 1.527; 0 value: 23.24; df = 2 (P <0.001); I = 91.39% —1L00 050 0.00 0.50 1.00 duals. The remaining three46’47’49
Test of Overall Effect: Z=-3.93 (P <0.001) Favors Favors Studies showed leSS bone loss
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Switching

Platform Switching . .
in the IIP compared with more

bone loss in the healed/native

Figure 3.

Comparison of CBL changes: lIP using PS versus IIP using NPS at up to 27 months’ follow-up.

loading and 114 with delayed loading.?34%:51 Mean
CBL change (0.002 mm; 95% CI, —0.269 to 0.272;
P = 0.991) favored immediate loading, but the dif-
ference was not statistically significant. Four stud-
ies23:4044.51 reported CBL changes from 12 to 60
months and included 130 and 134 implants in the
immediate-loading and delayed-loading IIP groups,
respectively. The mean difference (0.005 mm; 95%
Cl, -0.241 to 0.251; P >0.001) favored immediate
loading, but was not statistically significant (Fig. 5).

DISCUSSION

The objective of the current meta-analyses was to
analyze CBL changes around immediately placed
dental implants. Various surgical protocols such as
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group. These findings disagree
with other studies showing
greater risk for bone loss and
midfacial recession with 1IP.13:14 In fact, the recent
International Team for Implantology consensus®*
showed that IIP alone does not preserve the buccal
plate, and bone loss is a natural occurrence in
extraction sockets. This is an interesting finding,
since bone gain was noted mainly in studies that
used augmentation procedures with [IP.46:48-50
Graft materials included autograft,%® autograft and
xenograft,8 autograft and resorbable membrane,*°
and autograft or xenograft with resorbable mem-
brane.?® Further, the majority of studies placed
implants in intact 4-wall sockets, and IIP was ne-
gated when buccal dehiscence was present.43
Hence, socket integrity coupled with augmentation
procedures might explain the favorable CBL results
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for IIP. Indeed, several reviews reported that the
addition of bone grafts might enhance the bone
remodeling process around IIP and increase sur-
vival rates.?82> The fact that augmentation re-
duces the magnitude of facial bone loss®* could
explain the favorable CBL findings in the current
meta-analysis.

A One-stage Two-stage
Sample Sample Standard difference in means ________________________Stnnd;lrd difference in means
Study name Mean SD  size Mean SD  size  Weight IV, Random, 95% CI 1V, Random, 95% CI
Cordaro et al., 20007 0.54 033 16 0.63 0.53 14 1242% -0.207 (-0.926 10 0.512) i J
De Rouck et al., 2009* 0.86 0.52 24 097 030 25 20.31% -0.260 (-0.822 1o 0.303) {}
Prosper et al., 201 i 024 0,12 60 0.17 011 60 47.97% 0.608 (0.242 w0 0.974)
Shibly et al., 201 o+ -0.99 022 26 -075 017 29 19.30% 1.230 (-1.807 to -0.653)
Total (95% C1) 126 128 100%  —0.024 (-0.278 to 0.229) <G
Heterogeneity: tau-squared: 0.647; O value: 29.14; df'= 3 (P <0.001); F=89.70% -100  -0.50 9.00 0.50 1.o¢
Test of Overall Effect: Z=-0.186 (#=0.001) Favors one-stage  Favors two-stage
B One-stage Two-stage
Sample Sample Standard difference in means  Standard difference in means
Study name Mean SD  size  Mean SD size  Weight 1V, Random, 95% CI 1V, Random, 95% C1

Crespi et al., 2008* 1.02 053 20 1.16 051 20 13.97% ~00.269 (-0.892 1o 0.353) 0> ]

Cordaro et al., 2000  0.54 033 16 063 033 14 10.47% —0.207 (-0.926 10 0.512) .,

De Rouck et al., 2009" 0.855 0.516 24 0965 0304 25 17.12% -0.260 (-0.822 10 0.303) ',

Prosper et al., 201 o 1.31 044 60 Lol 059 60 40.61% 0576 (0.211 10 0,942)
Shibly etal, 20107 -1.19 026 26 ~1 02 29 1782% -0.825(-1.37710-0.274) -

Total (95% C1) 146 148 100% 0,017 (-0.249 to 0.216) "‘

s 100 —0.50 00 0.50 .00

Heterogeneity: tau-squared: 0.304; O value: 20.01; df =4 (P =0.001);, I" = 80.01% ! » S 1
Test of Overall Effect: Z = -0.141 (P >0.001) Favors one-stage  Favors two-stage

Figure 4.
Comparison of CBL changes: IIP using one-stage versus IIP using two-stage protocol at A) | 2 months and
B) <60 months of follow-up.

A Immediate Delayed/Conventional
Loxdlag Lundiug Standard difference Standard difference in means
Sample Sample in means IV, Random, 95% CI
Study name Mean SD  size Mean SD  size  Weight 1V, Random, 95% CI
De Rouck etal., 2009* 086 052 24 097 030 25 23.19% -0.261 (-0.824 10 0.301)
Prosperetal, 2010 024 012 60 0.7 011 60  5477% 0.608 (0.242 10 0.974)
Shibly etal,, 2010 -099 022 26 -0.75 0.7 29  22.03% -1.230(-1.807 10 -0.653)
Total (95% CI) 1o 114 100%  0.002 (-0.269 to 0.272)
. ~1.00 ~0.50 0.00 0.50 1.00
ol eneity: - o . . s 2887 =2 (P <D, ” - 93.07%
.Il!ul.tm_gumly. ii?ll.sn..ll:l:l_u-d. 0.858; ?\ﬂll]t.. .87 df =2 (P<0.001); F = 93.07% Favors linaisdiate Favars Deiayed/
est of Overall Effect: 2= 0,012 (P>0.001) " .
Loading Conventional
Loading
Loading Loading Standard difference ) . .
Sample Sample TR ‘:ll_amiard dlﬁ‘ere-m:e in means
Study name Mean SD size Mean SD  size  Weight IV, Random, 95% CI IV, Random, 95% C1
Crespi et al., 2008 102 053 20 L16 051 20 15.61% ~0.269 (-0.892 10 (.353) &
De Rouck etal, 2009" 0.86 0.52 24 097 030 25  19.12% -0.261 (-0.824 10 0.301) .,
Prosper etal, 2010" 131 044 60 101 059 60  4537% 0.576(0.211 10 0.942)
Shibly etal, 20107 -1.19 026 26 -1.00 020 29 19.90% -0.825 (-1.377 10 -0.274)

->

Total (95% CI) 130 134 100%  0.005 (-0.241 1o 0.251)
~1.00 -0.50 0.00 0.50 LoD
Heterogeneity: tau-squared: 0.379; 0 value: 19.72; df = 3 (P >0.001); I = 84.78% Favors Immediate Favors Delayed/
Test of Overall Effect: Z= 0,042 (P >0.001) Loading Conventional
Loading

Figure 5.
Comparison of CBL changes: lIP with immediate loading versus IIP with delayed/conventional loading
protocol at A) | 2 months and B) <60 months of follow-up.

IIP dsing PS Versus IIP dsing NPS

Recent findings in the literature suggest that PS
reduces crestal bone loss around dental implants.>®
A recent meta-analysis compared PS effect on CBL
in 10 studies (1,239 implants) and found signifi-
cantly less bone loss in the PS group (0.055 to 0.99
mm) compared with the NPS group (0.19 to 1.67

mm).%® However, the study by
Atieh et al.?® compared PS to
NPS without regard for timing
of implant placement as im-
mediate or immediate delayed.
The current meta-analysis ex-
pands on previous systematic
reviews by evaluating CBL
changes specifically around IIP
based on whether the implant
was PS or not. Due to the strict
inclusion criteria, only three
studies38414° qualified for meta-
analysis. The analysis showed
greater bone preservation up
to 24 months in the IIP group
using PS compared with the
NPS group and is in agreement
with Atieh et al.”®

IIP dsing One-Stage Versus
Two-Stage Protocol

The decision to use one-stage
versus two-stage IIP is often
a choice for practitioners. For
example, soft tissue manipu-
lation for esthetics may dictate
the need for a one-stage or
two-stage approach. There is
little doubt today that both
protocols result in successful
implant osseointegration.?? How-
ever, the question posed by
this meta-analysis is whether
there is a difference in CBL with
either protocol. The results of
the present analysis indicated
no significant difference in CBL
with either protocol, despite a
slight, but non-significant, ad-
vantage for the one-stage ap-
proach. The difference remained
non-significant when the 24-
month follow-up study by Crespi
et al.** was separated from the
analysis. Because heterogene-
ity among studies was high,
the results must be interpreted
with caution. Thus, based on the
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evidence, there appears to be too little evidence to
conclude that the one- or two-stage approach is
superior to the other in minimizing CBL.

IIP dsing Immediate Versus Delayed Loading

Few clinical trials meeting the inclusion criteria
evaluated the effects of immediate versus delayed
loading on CBL around IIP. Four studies23:40:44.51
evaluated CBL up to 60 months, with three of them
reporting CBL at 12 months.234451 An analysis of
the four studies showed a slight, but non-significant,
advantage for CBL in favor of delayed loading pro-
tocols. The results were essentially unchanged when
analyzed at 12 months’ follow-up. Although these
results suggest that there is no difference between
loading protocols for IIP, it must be remembered
that there was significant heterogeneity among studies;
therefore, the results must be interpreted with caution.

CONCLUSIONS

The results of this meta-analysis showed the follow-
ing. 1) Significantly less crestal bone is lost around
[IP compared with implants placed in healed/native
bone. 2) Significantly less crestal bone was lost
around PS IIP compared with NPS IIP. 3) There was
no difference in mean CBL changes with either a
one- or two-stage IIP protocol at 212 months of
functional loading. 4) Timing of loading of IIP had
no significant effect on CBL changes at >12 months.
5) There was high heterogeneity among studies
for all meta-analyses; hence, the results should be
interpreted with caution. This finding indicates that
more uniform criteria are needed for methodologic
designs of randomized clinical trials to improve homo-
geneity among studies and confidence in the results.
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