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Immediate implant placement
into fresh extraction sockets
versus delayed implants into
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review and meta-analysis
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Abstract. The aim of this systematic review and meta-analysis was to compare the
survival rate of the implants and the peri-implant tissue changes associated with
implants inserted in fresh extraction sockets and those inserted in healed sockets.
This review has been registered at PROSPERO under the number
CRD42016043309. A systematic search was conducted by two reviewers
independently in the databases PubMed/MEDLINE, Embase, and the Cochrane
Library using different search terms; articles published until November 2016 were
searched for. The searches identified 30 eligible studies. A total of 3,049 implants
were installed in a total of 1,435 patients with a mean age of 46.68 years and a
minimum of 6 months of follow-up. The survival rate of delayed implants (98.38%)
was significantly greater than immediate implants (95.21%) (p =.001). For the
marginal bone loss (p = .32), implant stability quotients values (p = .44), and pocket
probing depth (p =.94) there was no significant difference between the analysed
groups. The immediate implants placed in fresh sockets should be performed with
caution because of the significantly lower survival rates than delayed implants

inserted in healed sockets.
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New designs and surface treatments have
made it possible to insert dental implants
immediately after tooth extraction. This is
a variation of the conventional protocol
for osseointegration established by Brane-

0901-5027/0901147+016

mark'. Immediate insertion reduces the
time required for osseointegration®>,
which takes 3—6 months'* using the con-
ventional protocol. The novel method also
minimizes bone resorption by maintaining

the periodontal architecture,”® and it leads
to better aesthetic results, particularly
when the front teeth are lost.

Thus, immediate implant placement has
been a focus of clinical practice for
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implantodontists. The technique preserves
the alveolar ridge, and it decreases the
morbidity and rehabilitation time associ-
ated with tooth replacement; furthermore,
it increases patient satisfaction with
treatment’ . However, the literature pre-
sents no consensus regarding the advan-
tages of immediate implant placement.
On the contrary, the following disadvan-
tages have been reported: (1) lower implant
survival rates than delayed implants placed
into the alveolar ridge after a healing time,
(2) marginal bone loss, and (3) changes
affecting the peri-implant soft tissues'*'".

To standardize the nomenclature used
to classify the time of implant installation,
Hammerle et al.'” published a classifica-
tion based on morphologic, dimensional,
and histologic changes that follow tooth
extraction and on common practice de-
rived from clinical experience. This sys-
tematic review and meta-analysis was
performed according to this classification
in which post-extraction implant place-
ment in this context refers to immediate
placement (type 1), early placement with
soft tissue healing (type 2), early place-
ment with partial bone healing (type 3),
and late placement (type 4)'>'°.

Therefore, the aim of this study was to
compare the implant survival rates and
peri-implant tissue changes between
implants inserted immediately after tooth
extraction (fresh extraction sockets) and
those inserted after a conventional healing
period (healed sockets). The null hypothe-
ses were as follows: (1) survival rates do not
differ between implants inserted into fresh
extraction sockets (immediate implants)
and those inserted into healed sockets
(delayed implants); (2) implants inserted
into fresh extraction sockets do not differ
significantly from those inserted into healed
sockets in terms of the associated marginal
bone loss or soft tissue changes.

Materials and methods
Registry protocol

This systematic review was structured
according to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses
(PRISMA) checklist described by Moher
et al.'"" and in accordance with models
proposed in the literature'>'”. The methods
for this systematic review were registered
with PROSPERO (CRD42016043309).

Research strategy and information
sources

Two researchers (C.M.M. and C.A.A.L.)
independently selected the articles to be

included in this review according to the
inclusion and exclusion criteria described
below. The PubMed/Medline, Embase,
and Cochrane databases were searched
for articles published until November
2016. The following search terms were
entered using Boolean operators: ‘‘dental
implants and immediate implant OR den-
tal implants and immediate dental implant
OR dental implants and immediately
placed OR dental implants and immediate
placement OR dental implants and
installed immediately OR dental implants
and immediately install’’.

The searches attempted to identify stud-
ies that compared immediate implant in-
sertion after tooth extraction with implant
insertion after a conventional healing pe-
riod (2—4 months). This systematic review
and meta-analysis are based on the classi-
fication of Hammerle et al.'” that defines
post-extraction implant placement accord-
ing to installation time as the following:
immediate placement (type 1), early
placement with soft tissue healing (type
2), early placement with partial bone heal-
ing (type 3), and late placement (type 4",

Disagreement between examiners re-
garding which articles should be included
was resolved by discussion, and a consen-
sus was reached among all of the study
authors. When necessary, careful analysis
was performed by a third examiner (E.P.
P.) and discussion continued until a con-
sensus was reached.

As a complement to the above database
searches, a search of grey literature and a
manual search of journals dedicated to a
specific area were performed. Specifically,
the following journals were searched man-
vally: Clinical Implant Dentistry and Re-
lated Research, Clinical Oral Implants
Research, International Journal of Oral
and Maxillofacial Implants, International
Journal of Oral and Maxillofacial Sur-
gery, Journal of Oral and Maxillofacial
Surgery, Journal of Clinical Periodontol-
ogy, Journal of Dental Research, Journal
of Oral Implantology, Journal of Oral
Rehabilitation, Journal of Periodontolo-
gy, and Periodontology 2000.

Study selection

Studies were initially selected through a
reading of the titles and abstracts, and final
study selection was performed through a
reading of the full texts applying the in-
clusion and exclusion criteria.

The PICO approach (population, inter-
vention, comparison, and outcome) was
used to address the following question:
“Do immediately inserted implants per-
form similarly to implants that are inserted

into a healed socket?’’ Patients (P) that
had undergone osseointegrated implant
insertion into fresh extraction sockets (I)
or healed sockets (C) were evaluated. The
primary outcome (O) evaluated was im-
plant survival rate. Marginal bone loss,
primary implant stability, and soft tissue
changes were considered secondary out-
comes.

Inclusion/exclusion criteria

To qualify for inclusion, studies were
required to (1) be randomized controlled
trials, (2) be prospective studies, (3) have
been published in English, (4) have more
than five implants in each group, and (5)
involve a follow-up period of at least 6
months.

Studies were excluded from the present
review if they were (1) duplicates, (2)
retrospective, (3) case series, (4) carried
out in vitro, or (5) using animals, (6)
systematic reviews, (7) analyses of im-
plant loading protocols (immediate load),
or (8) simple evaluations of either delayed
or immediate implants—without a com-
parison group.

Data synthesis

The data obtained from the selected stud-
ies were evaluated both qualitatively and
quantitatively. The total number of imme-
diate implants placed was calculated, as
were the survival rate, marginal bone loss,
and soft tissue changes associated with the
implants. These values were compared
with those obtained for implants inserted
in healed sockets.

Quality analysis of the studies included

Two investigators (C.C.M. and C.A.A.L)
assessed the methodological quality of the
studies according to the Jadad scale®”. The
scale ranges from 0 to 5 with scores of 3 or
more considered high quality. The
Cochrane Collaboration’s tool for asses-
sing risk of bias was used to assess the
quality of the studies included in this
review.

Additional analysis

The kappa coefficient was used to measure
inter-rater agreement during article selec-
tion. Any disagreements were resolved by
discussion and a consensus was reached
among all of the authors.



Summary measures

Reviewer Manager 5.3 software (Nordic
Cochrane Centre, Copenhagen, Denmark)
was used to perform the meta-analysis;
p <.05% were considered significant.
Marginal bone loss, implant stability quo-
tients (ISQs), and probing pocket depth
were assessed as continuous outcome vari-
ables using the inverse variance (IV)
method; they were recorded as mean dif-
ferences (MDs) with a 95% confidence
interval (CI). Implant survival rates were
assessed as a dichotomous outcome using
the Mantel-Haenszel method; they were
recorded as risk ratios (RRs) with a 95%
CI and the weight contribution of each
study. The I statistic was used to express
the percentage of the total variation across
studies due to heterogeneity, with 25%
corresponding to low heterogeneity,
50% to moderate, and 75% to high. A
funnel plot (plot of effect size versus
standard error) was drawn. Asymmetry
of the funnel plot may indicate publication
bias and other biases related to sample
size, although the asymmetry may also
represent a true relationship between trial
size and effect size”'.

Results
General outcomes

The database searches covering 5,737 arti-
cles, including 3,473 from PubMed/Med-
line, 2,216 from Embase, and 48 from
Cochrane. After duplicate articles were
removed, 4,891 titles and abstracts had
been analysed, and 52 qualified for the
full text read. The inclusion and exclusion
criteria were then applied; ultimately,
30 studies were eligible for data
analysis®!'%11?>#% ]l of which had been
published by November 2016. The studies
are listed in Table 1 (qualitative analysis),
Table 2 (quantitative analysis), and
Table 3 (qualitative analysis). The details
of the search strategy are presented in a
flow diagram (Fig. 1).

Inter-rater agreement was calculated by
obtaining a kappa value for the articles
that had been selected after evaluation of
their titles and abstracts as follows:
PubMed/Medline (kappa = 0.93), Embase
(kappa=0.90), and Cochrane Library
(kappa =1).

Demographic data

The selected studies included a total of
1,435 patients (588 male and 657 female)
with a mean age of 46.68 years and a mean
follow-up period of 30.09 months (range
6—60 months).

Fresh sockets versus healed sockets

Most of the selected studies evaluated
implants that had been inserted in
. 0 0 5
maxilla®10:2325:29.3236.39.41-45.47 o 4 by
dental arches?226:28:30.31.34.35.37.40,46.48 .~
2
volved the anterior and posterior regions.
Fourteen studies included patients who
smoked!0-2426-30.33-35.384648 4 foo
studies included patients with periodontal
: 27,28,31,40,46
compromised status .

Surgical and prosthetic data

The eligible studies included a total of
3,049 implants. Of these, 1,440 implants
had been placed immediately after tooth
extraction, while 1,609 had been placed
into healed sockets. The most common
type of dental implant connection, as
observed in five studies, was an internal
connection' 2393443, the exception was
the study performed by Davarpanah et al.>
which used an external hexagon connec-
tion. The implants varied in diameter (3.25—
9 mm) and length (8.5-17 mm). A single

unit prosthesis was used in most of the
Studies&]().l 1,22,23,25,26,29,34,36,41-45,47,48

Healing time and loading conditions

Among the studies evaluating implant
placement in a healed socket, the alveolar
ridge was allowed to heal for a mean
period of 3 weeks or more following tooth
extraction. In the studies evaluating im-
mediate placement of implants, insertion
was typically accompanied by immediate
loading of the implants'®-!!-2-2%:28.29.32
364243 This mainly occurred when

implants were placed in the maxillary arch
alone®:10:23:29.32.36,38.41-45.49

Implant survival and complication rates

Among the 3,049 dental implants inserted,
95 failures (3.11%) were recorded. Of
these failures, 69 were immediate
implants (72.63%), and 26 were delayed
implants (27.37%). A meta-analysis was
performed to evaluate the survival rates
between fresh and healed sockets. A sta-
tistically  significant difference was
detected, showing that implants placed
in healed sockets had more favourable
outcomes (p =.001, RR 2.49, 95% CI
1.44-4.29) between the groups. The result
of the X2 test for heterogeneity was 27.46
(p=.19, P =20%) (Fig. 2).

Sub-analysis was performed to compare
the influence of healing time of tissues.
There was no significant difference for
type 1 when compared with type 2
(p=47; RR 1.45, 0.53-3.98). The result
of the X2 test for heterogeneity was 1.16
(p=.56, F=0%) (Fig. 3A). However,

Table 1. Characteristics of included studies (n = 30).

Implants —

Diameter x
Length (mm)

3.4,4.0,4.5,5.0 x

Healing time

Mean age

First Author, publication

year

Follow-up

Prosthesis type

Implants (n)

56(I)

and type”

Arch/Region
Max, Mand/Post

Patients (n)
56(19 M/37F)

(Years)
48.5

Study types

23 months

Single unit

NR

Prospective

Aguirre-Zorzano et al.”

11, 13, 15, 17 mm

clinical study

22(H)
At least 12 () 3-9 x 7-11 mm Single unit 12 months

Mand/Post

24 (9 M/15F)

53.6

Controlled clinical

trial

Atieh et al.!!

16 weeks/type 4

24 months

3.25,4 x11.5, Single unit

13 mm

12(H)
26 (1)

55 (24 M/31F) Max/Ant, Post 16 weeks/type 4

43

Prospective

Block et al.”?

Evaluation

-
iy
S
©o

18 months

Full-arch

29(H)
32(1)

13 (NR) Mand/Ant, Post 8 and 24 weeks/
type 2 and 4

57.5

Prospective

Colomina®*

longitudinal trial



Table 1 (Continued )

Implants —
First Author, publication Mean age Healing time Diameter x
year Study types (Years) Patients (n) Arch/Region and type” Implants (n) Length (mm) Prosthesis type Follow-up
29(H)
Cooper et al.’ Prospective 43.5 94 (39 M/55F) Max/Post 12 weeks/type 3 45 (D 3.5-5 x 11— Single unit 60 months
17 mm
49 (H)
Davarpanah et al.*° Prospective 59.8 92 (36 M/56F) Max, Mand/Ant, 8 weeks/type 2 68 () 4.0 x 8.5-15 mm  Single unit 18 months
Clinical study Post
80 (H)
De Bruyn and Collaert?”  Prospective 65.2 36 (18 M/18F) Mand/Ant, Post At least 31(I) 3.75,5 x 7-18 Full-arch 36 months
8 weeks/type 3 mm
153(H)
Deng et al.*® Prospective 62 12 (8 M/4F) Max, Mand/Ant,  NR 32(I) 3.75,5 x 10— Full arch 12 months
Post 13 mm
52(H)
Esposito et al.*’ Pragmatic 49 106 (46 M/60F) Max/Post 16 weeks/type 4 54 (D 4,5,x17,8.5,10, Single partial 12 months
multicentre 11, 13, 15 mm denture
randomized
controlled trial
52 (H)
Grandi et al.'” Multicentre 52 50 (21 M/29F) Max/Post 16 weeks/type 4 25(1) 3.7,43,5x Single unit 12 months
controlled cohort 11.5, 13, 15 mm
study
25(H)
Han et al.>° Prospective single- 46.4 39 (26 M/13F) Max, Mand/Ant, At least 30(D) 35,4,45,5,6, Single unit, FPD, 12 months
center clinical Post 16 weeks/type 4 7 x Full arch
7,8.5,10,11.5 mm
32(H)
Jo et al.*! Prospective 49 75 (42 M/33F) Max, Mand/Ant, ~ NR 90(I) 3.8,5.5, 6.8 x 10, Single unit, FPD 40 months
survival study Post 13, 16 mm
196(H)
Kan et al.* Prospective 45.1 29 Max/Ant NR 23(D) 3.7,4.3,5 x 10, Partial Fixed 12 months
multicentre study 13, 16 mm denture
15(H)
Krennmair et al.* Prospective study  61.5 24 (14 M/10F) Mand/Ant NR 55(D) 3.8,4.3 x 13, Full arch 24 months
16 mm
41(H)
Lindeboom et al.® Prospective 39.7 50 (25 M/25F) Max/Post 12 weeks/type 3 25() 3.8,4.5,5.5, Single unit 12 months
randomized study 6.5 mm diameter
25(H)
Luongo et al.** Prospective 44.5 46 (23 M/23F) Max, Mand/Ant, NR 10(1) 3.5,4.0,4.5 x 10, Single unit 12 months
multicentre study Post 11.5, 13 mm
47(H)
Oxby et al.* Prospective 68 39 (22 M/17F) Max, Mand/Ant, NR 72 (D) 3.5,4.0,4.5, Partial Fixed 55 months
clinical study Post 5.0 x 11, 13, 15, denture/Full-arch
17, 19 mm

110 (H)

0SHL

112 ojjop



Palattella et al.*

Pellicer-Chover et al.>’

Pefiarrocha-Oltra et al.38

Penarrocha-Oltra et a

Polizzi et al.*°

Raes, et al.*!

Raes and De Bruyn®

Ribeiro et al.*

Rieder et al.**

Siciliano et al.*’

Siebers et al.*®

Tsirlis*’

van Kesteren et al.*®

Prospective
clinical study

Prospective,
randomized,
single-blind,
clinical
preliminary trial

Prospective
Controlled Study

Nonrandomized
Controlled
Clinical Study

Prospective
Multicentre Study

Prospective

Prospective
Clinical study

Comparative study

Randomized
Clinical Trial

Controlled clinical

trial

Longitudinal case
control study

Prospective
Prospective,

randomized
clinical study

35

63.7

54.6

554

NR

43

42.5

454

44.8

48.8

529

50

52

16 (6 M/10F)

15 (6 M/9F)

34 (15 M/19F)

29(13 M/16F)

86(NR)

96 (41 M/55F)

39 (22 M/17F)

64 (27 M/37F)

48 (24 M/24F)

30 (14 M/16F)

76 (34 M/42F)

38 (NR)

24

Max/Ant

Max,Mand/Ant,

Post

Mand/Ant, Post

Max/Ant, Post

Max, Mand/Ant,
Post

Max/Ant

Max/Ant, Post

Max/Post

Max/Ant

Max/Post

Max, Mand/Ant,

Post

Max, Mand/Ant

Max,Mand/Ant,
Post

8 weeks/type 2

24 weeks/type 4

NR

NR

3 to 5 weeks/type 2

At least 12 weeks/

type 3

At least 12 weeks/

type 3

NR

6 weeks/type 2

24 weeks/type 4

16 to 24 weeks/
type 4

4 to 8 weeks/type 2

12 weeks/type 3

9(I)

9(H)
68 (I)

76 (H)
107 ()

76 (H)
105(1)

88(H)
217(1)

47(H)
48(1)

54(H)
16(1)

23(H)
46(1)

36(H)
24(1)

24(H)
15(1)

15(H)
58(1)

164(H)
28(1)
15(H)
13 (I)

13 (H)

4.1, 4.8 x 10,
12 mm

3.8 x 10.0 mm

3.8-5 x 8.5—
15 mm

3.8,4.25,5.0 x 10,
11.5, 13, 15 mm
NR

NR

35 —-50x

11 — 17 mm

3.5,4.3,5,6 x 10,
11, 13, 15 mm

33,4.1,48 x 12
mm

6.5 mm

NR

3.8; 6 x 13 mm

4.1 x 10, 12 mm

Single unit

Full arch

Full arch

Full arch

Single unit, FPD,

Full-arch

Single unit

Single unit

Single unit

Single unit

Single unit

Single unit/FPD

Single unit

Single unit

24 months

12 months

21 months

12 months

60 months

60 months

52 months

27 months

8 months

12 months

48 months

24 months

6 months

NR = not reported; I = immediate; H = healed; M = male; F = female; Max = maxilla; Mand = mandible; Ant = anterior; Post = posterior; FPD = fixed partial denture.

2 Classification of healing time for implant placement in extraction sockets according to Hammerle et al.'” at a consensus conference.

§12Y00S PajpaY SNSA2A §JIYI0S YSad]

I1SLL



Table 2. Outcomes of included studies for quantitative analysis.

First Author

Survival rate (%)

Immediate (F — S/T)

Healed (F — S/T)

Outcomes measurements

Outcome immediate

Outcome healed

[4:188

Complications (n — implants)

Aguirre-Zorzano et al.”

Atieh et al.!!
Block et al.>

Colomina®*

Cooper et al.>

Davarpanah et al.26
De Bruyn and Collaert®’
Deng et al.”®

Esposito et al.”’

Grandi et al.'”
Han et al.*
Jo et al.’!

Kan et al.*

. 3
Krennmair et al.>

98.7%. (1 — 55/56)

66.7%. (4 — 8/12)
84.62%. (4 — 22/26)

93.75% (2 — 30/32)

100% (45/45)

95.59% (3 — 65/68)
61% (12-19/31)
87.5% (4 — 28/32)
96% (2 — 52/54)

92% (2 — 23/25)
100% (30/30)
97.7% (2-88/90)

100% (23/23)

100% (55/55)

100% (22/22)

83.3% (2 — 10/12)
96.56% (1 — 28/29)

100% (29/29)

100% (49/49)

98.75% (1 — 79/80)
99.3% (1 — 152/153)
100% (52/52)
100% (52/52)

96% (1 — 24/25)
96.9% (1-31/32)
93.8% (12-184/196)

100% (15/15)

100% (41/41)

Implant stability (ISQ units)

Marginal bone loss
Cementum enamel junction

Median changes in the papillae
Mucosal zenith

Marginal bone loss
Marginal bone loss

PES score
Marginal bone loss
Implant stability (ISQ units)

Marginal bone loss

ISQi — 80.08 & 5.07°
ISQf — 75.70 + 10.52°
0.45 + 1.22 mm°

2.82 mm®

Mesial:=0.13 + 1.61 mm
Distal:=0.21 4 1.61 mm®
—0.05 £ 0.92 mm*®

1.01 +0.29 mm"®
0.13mm=+0.16 mm *

13.0°
0.35 mm + 0.23 mm °
80.1 + 3.3 mm"®

0.26 + 0.49 mm*

ISQi — 78.83 + 3.69°

ISQf — 76.75 £+ 10.24*

0.54 4+ 1.00 mm"®
2.86 mm"®

Mesial: 0.39 + 1.52 mm
Distal: 0.5 &= 1.35 mm°

0.78 &+ 1.34 mm°

1.24 4+ 0.23 mm"®
0.27 mm £ 0.14 mm

12.8°
0.39 mm + 0.16 mm °
80.5 + 3.4 mm"

0.58 & 0.48 mm*

Infectious process (1); Crown
decementation (11); Cement
retained in peri-implant tissues
(10); Periapical lesions (6)
Veneer chipping (6 — 3 I/3H)
Screw loosening (11)

112 ojjop

Cantilever fracture (15%);
incorrect adjustment
Screw loosening (23%)

(D) partial fracture of the
provisional crown (4);
loosening of the provisional
crowns (2); prolonged
postoperative discomfort
during chewing that lasted 4
months (1); and prolonged
postoperative pain resulting in
implant mobility at 1 month
after loading (1).(H) loosening
of a provisional crown (1)

Fistula formation (10);
Mobility (4);

Bacterial contamination (3)
Unseating of provisional
restorations (3) fractured a
provisional crown (1)
experienced gingival greying
1)

Abutment screw loosening (4),
acrylic teeth fractured (15),
acrylic teeth repaired in office
(9), acrylic denture base
fracture (5), denture rebasing/
reduction (22), denture
cleaning (discolouration) (26),
crew hole (acrylic repair) (8)



Lindeboom et al.®

Luongo et al.**

Oxby et al.*”

Palattella et al.*®

Pellicer-Chover et al.>’

Pefiarrocha-Oltra et al.*®
Pefiarrocha-Oltra et al.>’

Polizzi et al.*’

Raes, et al.*!

Raes and De Bruyn*?
Ribeiro et al.*?
Rieder et al.**
Siciliano et al.*
Siebers et al.*®
Tsirlis*’

48
van Kesteren et al.

92% (2 — 23/25)

100%. (10/10)

100% (72/72)

100% (9/9)

100% (68/68)

96.8% (4 — 101/105)
98.13% (2 — 105/107) H — 98.69% (1 — 75/76)

93.55% (14-203/217)

97.9% (1-47/48)
94% (1 — 15/16)

93.5% (3 — 43/46)
95.8% (1-23/24)

100% (15/15)
93.1% (4 — 54/58)
100% (28/28)

92.3% (1 —12/13)

100% (25/25)

97.8% (1 — 46/47)

100% (110/110)

100% (9/9)

100% (76/76)

99% (88/38)

93.62% (3-44/47)

98.2% (1-53/54)

100% (23/23)

100% (36/36)
100% (24/24)

100% (15/15)

99.3% (1 — 163/164)

100% (15/15)

100% (13/13)

Pocket depth

Marginal bone loss

(Mesial and Distal)

Implant stability (ISQ units)
Marginal bone loss

Probing depth

Movement of mucosal margin
Marginal bone loss

Implant Stability (ISQ units)
Gingival retraction

Probing depth

Marginal bone loss

Marginal bone loss

Marginal bone loss

OHIP-14

PES scores
Probing depth
Marginal bone loss

probing depth
Mean reduction in ridge

Apicocoronal position
Midbuccal soft tissue

479 + 0.98 mm®
Mesial: 0.49 + 0.11 mm
Distal 0.53 4 0.12 mm °
ISQf = 64.5 + 3.9

0.22 4+ 0.20 mm°

2.23 + 0.65 mm°®

—-0.8 + 0.7 mm®
0.54 4+ 0.51 mm"®
ISQf=72 + 3"
0.43 £ 0.56 mm®
1.39 + 0.44 mm®
0.54 + 0.39 mm®
0.62 +0.23 mm *
0.80 + 0.18 mm*

8.47 + 2.08 mm®
7.93 +£3.21 mm®
PPD — 4.07 mm®

0.75 £ 1.05 mm"
0.3 +£02 mm"
Grafted —0.70

=+ 0.39/non-grafted
—0.96 & 0.55 mm*
—0.05 mm?

0.20 £ 1.04 mm*

4.45 + 0.96 mm"
Mesial: 0.52 £+ 0.16 mm
Distal: 0.52 & 0.14 mm"
ISQf = 64.5 + 4.4°

0.35 £+ 0.22 mm®

1.95 + 0.74 mm*®

0.6 + 0.6 mm"
0.46 & 0.54 mm"
ISQf=73 £2°

0.15 £+ 0.26 mm®
1.59 4+ 0.52 mm°

0.66 £+ 0.25 mm*

0.55 £0.26 mm®
0.62 +0.20 mm*

6.62 + 3.24 mm®
8.10 &+ 3.25 mm"®
PPD — 2.88 mm*

0.875 + 0.62 mm"
0.4 + 0.37 mm®
0.41 + 0.41 mm®

—0.28 mm?
0.49 + 0.57 mm*

H - Pain and swelling (1),
abutment screw loosening (2),
porcelain fracture (1)

I - Exposed abutments and
implant necks (2)

Mucositis (7) fractured a
definitive prosthesis (2)
Fistula formation (8); Soft
tissue penetration (8);
Paraesthesia (2)

PES failure (5); WES failure

(10)
Mobility or pain (4)

F = failure; S = survival; T = total; ISQi = implant stability quotient initial; ISQf = implant stability quotient final.
* Statistically significant difference between analysed groups.
°No statistically significant difference between analysed groups.
®Not performed statistical analyses.
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Table 3. Outcomes of included studies for qualitative analysis.

First Author, publication year Loaded Grafting procedures Smokers/Diabetics Periodontal compromised Infections Antibiotics/mouth rinse
Aguirre-Zorzano et al.*? Immediate Y N/N N 1 (Imed) Y/Y
Atieh et al."’ Immediate N N/N N NR Y/Y
Block et al.?* Immediate Y N/N N N Y/-
Colomina®* Immediate N Y/N N N Y/Y
Cooper et al.> Immediate N N/N N NR NR
Davarpanah et al.?® Immediate and Delayed Y Y/N N 1 (Imed) NR
De Bruyn and Collaert®’ Immediate and Delayed N Y/N Y Y NY
Deng et al.*® Immediate N Y/N Y NR Y'Y
Esposito et al.*’ Immediate or Delayed Y Y/N N N Y/Y
Grandi et al."’ Immediate Y Y/N N NR Y/Y
Han et al.* Immediate Y Y/N NR N Y'Y
Jo et al.’! Immediate and Delayed N NR Y N NR
Kan et al.*? Immediate Y N/N N NR Y/Y
Krennmair et al.> Immediate N Y/N N NR YY
Lindeboom et al.® Non-loaded Y N/N N NR Y/Y
Luongo et al.** Immediate Y Y/N N N Y/Y
Oxlby cﬁ al.® 36 14753ddays N Y;N N N Y;—
Palattella et al.” Immediate N N/N N NR Y/Y
Pellicer-Chover et al.*’ 12 weeks (Max) N N/N N N Y/Y
10 weeks (Mand)
Pefiarrocha-Oltra et al.*® Immediate or Delayed N N/N N NR Y/Y
(2 months)

Pefiarrocha-Oltra et al.>’ Immediate or Conventional N Y/N N N Y/Y
Polizzi et al.*’ NR Y NR Y Y NR
Raes, et al.*! Immediate N N/N N N Y/Y
Raes and De Bruyn*? Immediate Y N/N N NR NR
Ribeiro et al.* Immediate N N/N N NR Y'Y
Rieder et al.** Immediate and Delayed Y N/N N N N/Y
Siciliano et al.* - N N/N N N Y/Y
Siebers et al.* 4-6 months N Y/N Y NR NR
Tsirlis*’ Delayed Y Y/N N N N/N
van Kesteren et al.*® No prosthesis Y Y/N N NR NR

Y =yes; N =no; NR = not reported.
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)
S Records identified through
o 4
] database searching
S (Pubmed/MEDLINE; Embase; The
"'S Cochrane Library) and other
S sources
3 (n= 5737)

v

Records after duplicates removed

Fresh sockets versus healed sockets

[ Included ][ Eligibity ][ Screening ] [

(n=4891) Records excluded after
B reading title an
‘ ding titl d
abstract
Records screened (n =4839)
(n=52)
Full-text articles assessed for Records excluded after
eligibility —> full text reading
(n=52) (n=22)
Studies included in qualitative and
qualitative synthesis
(n=30)
Fig. 1. Flow diagram about the literature search and results.
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type 1 showed significantly higher failures
rates when compared with type 3
(p=.005 RR 525, 1.67-16.49)
(Fig. 3B) and type 4 (p=.02; RR 2.86,
1.22-6.70) (Fig. 3C). The result of the x>
test for heterogeneity was 7.74 (p = .26,
P=22%) and 3.81 (p=.70, F*=0%),
respectively.

Some authors described complications
affecting the appearance of the implants:
infectious process®>>'~**° abutment ex-
posure’”, cement breakage or provisional
fractures®>*?2>>%3° " chipping of the
ceramic veneer' %, gingival darkening™,
and loosening of the screws''2#333%9,

Marginal bone loss

Among the studies that analysed bone
tissue changes, five evaluated implants
inserted into the maxilla®?32"3638
two analysed implants inserted into the
mandible®>**, and four involved both
dental  arches®®***7*7. Thus, 11
studies®23:28:29:33:39.363947 wore included
in a meta-analysis evaluating peri-implant
bone loss. No statistically significant dif-
ference was observed between immediate
and delayed implantation (p = .32), with a
mean difference of — 0.04 (95% CI —0.13
to 0.04). The result of the X test for

Risk Ratio
M-H, Random, 95% CI

Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% CI
Aguirre-Zorzano et al. 2011 1 56 0 22 2.6% 1.21[0.05, 28.64]
Atieh et al. 2013 4 12 2 12 84% 2.00 [0.45, 8.94]
Block et al. 2009 4 26 1 29 51% 4.46 [0.53, 37.41]
Colomina, 2001 2 32 0 29  2.9% 4.55[0.23, 90.92]
Cooper et al. 2014 3 55 1 58 4.7% 3.16 [0.34, 29.51]
Davarpanah et al. 2005 3 68 1 80 4.7% 3.53[0.38, 33.15]
De Bruyn and Collaert, 2002 12 31 1 153  5.6% 59.23 [7.99, 439.00]
Deng et al. 2010 4 32 0 52 3.1% 14.45 [0.80, 259.89]
Esposito et al. 2015 2 54 0 52 2.9% 4.820.24, 98.03]
Grandi et al. 2013 2 25 1 25 4.4% 2.00[0.19, 20.67]
Han et al. 2016 0 30 1 32 26% 0.35[0.02, 8.39]
Jo et al. 2001 2 90 12 196 8.5% 0.36 [0.08, 1.59]
Kan et al. 2007 0 23 0 15 Not estimable
Krennmair et al. 2014 0 55 0 41 Not estimable
Lindeboom et al. 2006 2 25 0 25 2.9% 5.00 [0.25, 99.16]
Luongo et al. 2014 0 10 1 47  27% 1.45[0.06, 33.37]
Oxby et al. 2014 0 72 0 110 Not estimable
Palattella et al. 2008 0 9 0 9 Not estimable
Pellicer-Chover et al. 2014 0 76 0 68 Not estimable
Penarrocha-Oltra et al. 2013 3 94 1 9  47% 3.16 [0.33, 29.84]
Penarrocha-Oltra et al. 2015 1 98 2 85 42% 0.43[0.04, 4.70]
Polizzi et al. 2000 14 217 3 47 10.8% 1.01 [0.30, 3.38]
Raes et al. 2013 1 16 0 23 27% 4.24[0.18, 97.82]
Raes et al. 2016 1 48 1 54  3.4% 1.13[0.07, 17.50]
Ribeiro et al. 2008 3 46 0 36  3.0% 5.51[0.29, 103.38]
Rieder et al. 2016 1 24 0 24 26% 3.00[0.13, 70.16]
Siciliano et al. 2009 0 15 0 15 Not estimable
Siebers et al. 2010 4 58 1 164  4.9% 11.31[1.29, 99.13]
Tsirlis, 2005 0 28 0 15 Not estimable
van Kesteren et al. 2010 1 13 0 11 2.7% 2.57 [0.12, 57.44]
Total (95% CI) 1438 1628 100.0% 2.49 [1.44, 4.29]

Total events

70

29

Heterogeneity: Tau? = 0.34; Chi? = 27.46, df = 22 (P = 0.19); 1> = 20%

Test for overall effect: Z = 3.28 (P = 0.001)

Fig. 2. Forest plot for the event ‘implants survival rates’ for eligible studies.
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Fresh - Type 1

Soft Healing - Type 2

Risk Ratio

Risk Ratio

Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Davarpanah et al. 2005 3 68 1 80 20.2% 3.5310.38, 33.15] =
Palattella et al. 2008 0 9 0 9 Not estimable
Polizzi et al. 2000 14 217 3 47 69.6% 1.01 [0.30, 3.38] —a—
Rieder et al. 2016 1 24 0 24 10.2% 3.00[0.13, 70.16] e
Tsirlis, 2005 0 28 0 15 Not estimable
Total (95% Cl) 346 175 100.0% 1.45 [0.53, 3.98]
Total events 18 4
ity: Tau? = 0.00; Chi? = 1.16, df = =0.56); 12 = 0% t t f f i
el i
Favours [Fresh - Type 1] Favours [Healing -Type 2]
Fresh-Type1 Pt. Bone Healing - Type 3 Risk Ratio Risk Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Rand 95% CI M-H, Random, 95% CI
Colomina, 2001 2 32 0 13 12.0% 2.12[0.11, 41.40]
Cooper et al. 2014 3 55 1 58 18.6% 3.16 [0.34, 29.51] -
De Bruyn and Collaert, 2002 12 31 1 153  21.6% 59.23 [7.99, 439.00] —
Lindeboom et al. 2006 2 25 0 25 11.9% 5.00 [0.25, 99.16]
Raes et al. 2013 1 16 0 23 11.0% 4.24[0.18, 97.82]
Raes et al. 2016 1 48 1 54 13.7% 1.13[0.07, 17.50] ol
van Kesteren et al. 2010 1 13 0 11 11.2% 2.57 [0.12, 57.44]
Total (95% Cl) 220 337 100.0% 5.25 [1.67, 16.49] —~a
Total events 22 3
Heterogeneity: Tau? = 0.53; Chi? = 7.74, df = 6 (P = 0.26); I =22% 0.01 01 1 10 100
Test for overall effect: Z = 2.84 (P = 0.005) Favours [Fresh - Type 1] Favours [Healing -Type 3]
Fresh -Type1 Healed - Type 4 Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Atieh et al. 2013 4 12 2 12 322% 2.00[0.45, 8.94] -
Block et al. 2009 4 26 1 29 16.0% 4.46[0.53, 37.41] -
Colomina, 2001 2 32 0 16 8.1% 2.58[0.13, 50.68]
Esposito et al. 2015 2 54 0 52  8.0% 4.82[0.24, 98.03]
Grandi et al. 2013 2 25 1 25 13.2% 2.00[0.19, 20.67]
Han et al. 2016 0 30 1 32 72% 0.35[0.02, 8.39]
Pellicer-Chover et al. 2014 0 76 0 68 Not estimable
Siciliano et al. 2009 0 15 0 15 Not estimable
Siebers et al. 2010 4 58 1 164 15.3% 11.31[1.29, 99.13] o
Total (95% Cl) 328 413 100.0% 2.86 [1.22, 6.70] —
Total events 18 6
ity 2 = . 2= = = - 12 = 09 I + + |
Heterogeneity: Tau? = 0.00; Chi2 = 3.81, df =6 (P = 0.70); 2 = 0% 0.01 01 1 10 100

Test for overall effect: Z = 2.43 (P = 0.02)

Favours [Fresh - Type 1] Favours [Healed - Type 4]

Fig. 3. Forest plot for the event ‘implants survival rates’ for different healing time. (A) type 1 vs. type 2; (B) type 1 vs. type 3; (C) type 1 vs. type 4.

heterogeneity was 152.34 (p < .00001,
P =91%) (Fig. 4).

Implant stability

Four studies®''~*°2° evaluated implant

stability of the implants after a period of
osseointegration. The values were
reported as an ISQs and ranged from
64.5 £3.9 to 80.1 £3.3 ISQ units for
immediate implants and from 64.5 + 4.4
to 80.5+3.4 ISQ units for delayed
implants.

Quantitative analysis showed no sta-
tistically significant difference in implant
stability between the two groups (p = 0.44,
MD —0.46, 95% CI —1.62 to 0.70). The

2 heterogeneity was 0.38 (p=0.94,
I =0%) (Fig. 5A).

Peri-implant soft tissue changes

Five studies reported values for probing
pocket depth wvalues in the two

groups.* 3274347 These varied from

030 mm (+£0.20 mm) to 4.79 mm
(£0.98 mm) for fresh extraction sockets
(immediate implants) and from 0.40 mm
(£0.37 mm) to 4.45 mm (£0.96 mm) for
healed sockets (delayed implants). Only
Siciliano et al.*’ reported a statistically
significant difference in probing pocket
depth between the two groups; showing
that delayed implants were significantly
more favourable in this regard (2.88 mm
for fresh extraction socket vs. 4.07 mm for
healed sockets).

Quantitative analysis revealed no sta-
tistically significant difference in probing
pocket depth between the two groups.
Specifically, a mean difference between
the groups of 0.01 mm (p =.94, 95% Cl
—0.22 to 0.24) was calculated. The X test
for heterogeneity was 9.03 (p=.03,
P =67%) (Fig. 5B).

Assessment of study quality

The Jadad scale used to assess the quality
of the evidence indicated that only eight

studies were of high quality (Table 4).
That is, there was a high risk of bias
concerning randomization and blinding
of patients and surgeons. The Cochrane
criteria indicated high risk of bias for the
randomization, allocation, and blinding
(participants and personal/outcome as-
sessment) of the studies. However, the
high risk of bias concerning the blinding
of participants and personnel could be
justified by the difficulty of blinding the
surgeon and patients, but the blinding of
outcome assessment could be performed
in these studies. Most of studies were
adequate for addressing incomplete out-
come data and selective reporting, and all
studies were free of other sources of bias

(Fig. 6).

Publication bias

The funnel plot of studies included in the
failures rates of implants showed symme-
try (Fig. 7), indicating possible absence of
publication bias.
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Fresh Sockets Healed Sockets Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
Block et al. 2009 045 122 26 054 1 29 1.8% -0.09 [-0.68, 0.50]
Deng et al. 2010 101 029 32 124 023 52 81%  -0.23[-0.35,-0.11]
Esposito et al. 2015 013 016 52 027 014 46 91%  -0.14[-0.20,-0.08] -
Krennmair et al. 2014 026 049 55 058 048 41 64% -0.32[-0.52,-0.12] -
Lindeboom et al. 2006 (Distal) 053 012 25 052 0.14 25 8.9% 0.01[-0.06, 0.08] T
Lindeboom et al. 2006 (Mesial) 049 0.11 25 052 016 25 88% -0.03 [-0.11, 0.05] =
Luongo et al. 2014 022 0.2 10 035 0.22 47 7.6% -0.13[-0.27, 0.01] —
Palattella et al. 2008 0.54 0.39 9 046 054 9 2.8% 0.08 [-0.36, 0.52] B
Pellicer-Chover et al. 2014 054 039 76 066 0.25 68 83% -0.12[-0.23,-0.01] =
Penarrocha-Oltra et al. 2013 (Imediate loading) 0.74 0.31 94 054 0.23 99 8.8% 0.20[0.12, 0.28] -/
Penarrocha-Oltra et al. 2015 (Imediate loading) 08 0.18 98 062 0.2 85 9.1% 0.18[0.12, 0.24] =
Penarrocha-Oltra et.al2013 (Non imediate loading) 061 0.28 94 051 0.25 99  8.8% 0.10[0.02, 0.18] -
Penarrocha-Oltra et.al2015 (Non imediate loading) 0.55 0.18 98 0.68 0.17 85 9.2% -0.13 [-0.18, -0.08] -
Tsirlis, 2005 075 1.05 28 0.875 0.62 15 23% -0.13[-0.62, 0.37]
Total (95% CI) 722 725 100.0%  -0.04 [-0.13, 0.04] q

Heterogeneity: Tau? = 0.02; Chi? = 152.34, df = 13 (P < 0.00001); I*=91% ¥

Test for overall effect: Z = 1.00 (P = 0.32)

Fig. 4. Forest plot for the event ‘‘marginal bone loss’’.

Fresh Sockets
Study or Subgroup Mean

Healed Sockets
SD_Total Mean

Mean Difference

SD Total Weight IV, Random, 95% CI

05 0 05 1
Favours [Fresh Sockets] Favours [Healed Sockets]

Mean Difference

IV, Random, 95% CI
T

Atieh et al. 2013 75.7 10.52 12 76.75 10.24 12 2.0% -1.05 [-9.36, 7.26]
Han et al. 2016 80.1 3.3 30 805 34 32 484% -0.40 [-2.07, 1.27]
Lindeboom et al. 2006 645 3.9 25 645 44 25 254% 0.00 [-2.30, 2.30]
Palattella et al. 2008 72 3 9 73 2 9 24.3% -1.00 [-3.36, 1.36]
Total (95% Cl) 76 78 100.0% -0.46 [-1.62, 0.70]

Heterogeneity: Tau? = 0.00; Chi? = 0.38, df = 3 (P = 0.94); 1= 0% F

—_—

Biua , .

5

-10 10
Test for overall effect: Z = 0.77 (P = 0.44) Favours [Fresh Sockets] Favours [Healed Sockets]
Fresh Socket Healed Socket Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Krennmair et al. 2014 479 0.98 55 445 0.96 41 18.8% 0.34 [-0.05, 0.73] =
Luongo et al. 2014 2.23 065 10 195 074 47 15.8% 0.28 [-0.18, 0.74] Sl
Pellicer-Chover et al. 2014 1.39 044 76 1.59 0.52 68 34.2%  -0.20[-0.36, -0.04] ——
Tsirlis, 2005 03 02 28 04 037 15 31.2% -0.10[-0.30, 0.10] —
Total (95% CI) 169 171 100.0% 0.01 [-0.22, 0.24] ?
Heterogeneity: Tau? = 0.03; Chi2 = 9.03, df = 3 (P = 0.03); 2= 67% =_2 1 o 1 2

Test for overall effect: Z = 0.07 (P = 0.94)

Favours [Fresh Sockets] Favours [Healed Sockets]

Fig. 5. Forest plot for the event. (A) ‘implant stability quotient’; (B) ‘probing depth’.

Discussion

The aim of this study was to find evidence
in the literature supporting the immediate
placement of osseointegrated implants in-
to fresh sockets (after tooth extraction).
We compared the survival rate and the
associated peri-implant tissue changes of
the immediately placed implants with
those of the implants that had been placed
into healed sockets.

We found that, among the 95 failures
described in the eligible studies, 69 oc-
curred in fresh extraction sockets and 26
occurred in healed sockets. Quantitative
analysis revealed that, even though the
immediately placed implants had higher
survival rates,’>?>2"*’  the implants
placed in healed sockets showed statisti-
cally superior results. Therefore, we reject
our first null hypothesis, which states that
survival rates do not differ significantly
between groups; in this regard, we concur

with the results found in the litera-

ture’-28:42:43.48

Among periodontally compromised
patients, the difference in implant surviv-
al rates is even more marked. For instance
Deng et al.*® reported survival rates of
87.5% for immediately placed implants
and 100% for implants inserted in healed
sockets. This discrepancy was likely to be
due to the bone remodelling process that
occurs along the alveolar ridge; this pro-
cess can be divided into five steps, and it
is completed, on average, 16 weeks after
tooth extraction’®>'. Specifically, 16
weeks is the average time period after
which the eligible studies considered the
alveolar ridge sufficiently healed to allow
insertion of osseointegrated implant*®’.
A similar phenomenon can be seen in
fresh extraction sockets, wherein the
newly formed bone tissue is only able
to guarantee high levels of stability after
this 16-week healing period. That is,

healed sockets ensure greater primary
stability>>.

In the present review, although some
studies worked with full arch
prosthetics®®**353773% most involved the
fabrication of single and fixed partial den-
tures®10-11:22.23.2526.29.32.34,36.42.43,45.48
We suspect that this is because immediate
implant placement is still controversial,
and because outcomes are more predict-
able after the fabrication of single and
fixed partial dentures. Specifically, there
is less interference during analysis of the
results, because a smaller number of teeth
are involved; moreover, it is easier to
manufacture this type of prosthesis. None-
theless, because immediate implant inser-
tion has clear advantages in the case of
edentulous patients, many clinical studies
have involved this group of patients’*>*.

Our literature review revealed also that
there has been a trend towards allowing
immediate  loading  after  implant
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10,11,22,23,28,29,32-36,38,39,42,43 .45,
placement ’

O, o ” "= 849 This strategy avoids a period of
edentulism and immediately puts the

van
Kesteren
2010

Tsirlis
2005

z z z z z o A X X
. implants to work. For this reason, the
- .. . . literature showed increased satisfaction
: among of patients who experienced tooth
£8 loss and were rehabilitated using immedi-
’ z z z z > — 2 ately placed implantss,l(),4(),55 57'
Z: The studies performed by Luongo
Z S| - >~ > > > w2 34 ; 33 H
. et al.”" and Krennmair et al.”” paired
25|, . . . N . immediate implant placement with imme-
4o diate loading among implants that used
28|z z z z > - = single and full-arch prosthetics, res-
£z pectively. These studies demonstrated
S|z z z z z o m A . A .
<o no significant radiographic evidence of
S5, . . . . = bone resorption, and the condition of the

gingival tissue was suitable for immediate
implant placement.

Pefiarrocha-
Oltra

z z z z > 2 Bone density at the receptor site, and
e Ew the primary stability achieved at the time
SE3R|, . . . . . of implant insertion, can influence stress
P distribution in the peri-implant bone tis-
B . . .
R sue; this can compromise the longevity of
& >~ > z z > o T . . 58-60
- the osseointegrated implants . In the
R case of immediate implants, this should be
= | = F ” o= considered during each patient’s rehabili-
o . .
Y . . . tation planning.
- With this in mind, although the mandi-
R, . . . ble is a more compact bone, a larger
. number of immediate implants were
2 . . . . .
$E inserted in the maxilla, because it is of
N .
5|~ > z z > - greater aesthetic con-
G
- cern®23:25:3236.39.4243.45  However even
£ER though the bone is of lower density, the
2 z z z z z oA

literature reveals a high rate of success
z z z z > - a among dental implants inserted in the
maxilla, regardless of whether bone graft-

Kan

2007

Jo

§ z 4 z z > —_ = . .
. ing was performed. Furthermore, different
25|z z z z - - n bone grafting techniques, as well as, sur-
= face treatment of the implants to facilitate
8|z z z z - - A osseointegration, has increased rates of
o success, which has in turn increased the
S8 . z z . - viability and predictability of using imme-
@o diate dental implants5 8,61-63
28|z z z z z o n

Marked variation in the dimensions of
the implants (diameter and length) was
= - = = = - noted; these measurements directly influ-
enced the survival rate of the implants.
Therefore, we recommended using
implants with the largest possible allowed
by the bone height and thickness of the
z z z z > - = bone tissue in the region.®* In particular,

De Bruyn
2002

Cooper  Davarpanah
2005
N
N
N
N
Y
1
L

2014

Table 4. Quality assessment of the selected studies using JADAD scale.

g, some of the studies showed that, when

Eg . . .

5, . . . N . long implants were inserted 1nto. an aver-

v age of 6-8 mm into of baseline bone

25| = = z > « = tissue, they were exposed to vital cells.

5o £ This increased direct contact between

8 = . .

R “ g = ” - Z such cells and the implant surface, which
= g in turn improved the primary stability of
538 n : 33,56,65-67
I = z z z > =5 the implants®*~*%%7_ Consequently, the

%, - - 5 5| 2 survival rate of the osseointegrated
z2 2 g SLESE 4 20 = Zl . .
HE BrzipEiziizg.priz R implants also increased.
AR EEEERE R YR ERE Y sl 2 3 5 SOt
[|2EsERdEs 28 E82E2 8055 Iqterfosglenglgé 3436.38.39.45.45 cligible
=T o - ¥ - =ot - studies’ TR IREAE the
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Random sequence generation (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Allocation concealment (selection bias) [ |

Incomplete otcome data (attrton bias) [
Selective reporting (reporting bias) [ |
Other bias [

0%

25%

50% 75%  100%

. Low risk of bias

|:| Unclear risk of bias

[ High risk of bias

Fig. 6. Assessing risk of bias in included studies by Cochrane Collaboration’s tools.

authors used implants that had undergone
different surface treatments; that is, some
were double acid-etched, whereas others
were thermo-etched or plasma-sprayed. In
this regard, the literature suggests that
modifying the implant design and surface
may accelerate the osseointegration pro-
cess and influence the success of dental
implants®®%°. Using fresh extraction sock-
ets in a dog model, Calvo-Guirado’’
showed that surface-conditioned implants
presents 8% more bone apposition and
1.07 mm less crestal bone resorption than
surface non-conditioned implants after 12
weeks of healing. However, despite this

encouraging result, there is still no con-
sensus regarding whether any given sur-
face modification is better than another’",
or what is the most effective surface treat-
ment for the immediate implants.

We accepted our second null hypothe-
sis: that implants inserted into fresh ex-
traction sockets do not differ significantly
from those inserted into healed sockets in
terms of the associated marginal bone loss
or soft tissue changes. In this regard, it is
important to analyse changes to the mar-
ginal bone tissue, because immediate im-
plant insertion involves bone remodelling
that occurs after tooth extraction; this can

generate unavoidable horizontal and ver-
tical dimensional changes in the alveolar
ridge’> ’*. However, when we performed
a quantitative analysis on studies that
reported these kinds of data'®*%3*3%
3949 there was no significant difference
in bone loss between the two groups.
With regard to ISQ analysis using
devices such as the Osstell, no significant
differences were found between the two
groups. Specifically, even though imme-
diate implants had the lowest ISQ values,
the latter remained within limits previous-
ly established in the literature (54—74 ISQ
units)”>. Importantly, only the final ISQ
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Fig. 7. Funnel plot for the studies reporting the outcome event ‘implants survival rates’ for eligible studies.
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values were used in the quantitative anal-
ysis in the present study. This may be why
no statistically significant differences
were found between the two groups.

A quantitative analysis was also per-
formed on the studies that reported prob-
ing pocket depth®****7%5 No significant
differences occurred between the two
groups in this regard. Pocket probing
depth may be increased by gaps that form
between the implant and alveolar walls
after implant placement in a fresh extrac-
tion socket. Such gaps can lead to major
dimensional changes in the hard and soft
tissue surrounding the implants; these can
in turn impede the initial torque and pri-
mary stability at the time of insertion®”. In
the case of implants inserted in healed
sockets, a completely different clinical
situation was seen.

For these reasons, the primary stability
of implants placed in fresh sockets mainly
depends on the quantity and quality of the
remaining apical bone. In delayed
implants, the alveolar ridge cicatrizes
for a mean period of 4-6 months. At the
time of implantation, alveolar bone regen-
eration has reached its peak, resulting in
increased primary stability and low values
for dimensional change’***°'. Interest-
ingly, the differences between the two
groups were most significant in the first
postoperative year; they tended to stabi-
lize over the following year®7°.

Most studies did not include patients
with systemic diseases and harmful habits
(smoking)®11:22:23:29.32.36.3742434549 ¢
could have affected the outcome. None-
theless, among the eligible studies, two
groups of the authors®*® inserted
implants in periodontally compromised
patients. Siebers et al.*® reported survival
rates of 99.4% for delayed implants and
93.1% for immediate implants, while
Deng et al.”® observed survival rates of
87.5% for immediate implants and 100%
for delayed implants. Importantly, Deng
et al. reported all implant failures in the
maxillary arch, a region that possesses a
greater number of risk factors, including
decreased bone density and increased
shear forces®”””"’®. Thus, it must be em-
phasized that immediate implants are
more susceptible to failure in patients with
systemic conditions such as periodontal
disease””.

Immediate implants may be preferred in
certain clinical situations: specifically,
when bone conditions are optimal, with
sufficient height and thickness to guaran-
tee good primary stability at the time of
implant insertion. This must be associated
with careful planning and execution of the
surgical and prosthetic procedures; in this

way, surgeons can reduce the number of
risk factors present during insertion of the
implants into fresh extraction sockets.

A possible limitation of this study is that
some eligible studies have a short-term
follow-up period (less than 12 months)
and this could to influence the implants
survival rates. Additionally, an expressive
variation in dimensions (diameter/length)
of the implants was observed among the
eligible studies. Although some studies
have shown the placement of wide diam-
eter implants, there was no possible the
specifically analysis. The authors did not
report failure rates according to the diam-
eter of implants, and the dimension of
implants was selected by the surgeon
according to each clinical situation.

Finally, given the high level of bias
among our selected studies, which was
due to lack of randomization, allocation
and blinding for most studies further ran-
domized controlled clinical studies with
larger follow-up period are needed. The
lack of bias occurred because it is difficult
to blind patients and surgeons to the treat-
ment group. It is only possible to blind
those responsible for the analysis. For this
reason the quality of the evidence is re-
duced.

In conclusion, immediate implant inser-
tion should be performed with caution
because implant survival rates are signifi-
cantly lower than with implants inserted
into healed sockets.
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