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ABSTRACT

Background and Aim: Edentulism is described as "ultimate indicator of disease burden for
oral health" that affects quality of life. The most common treating method is an implant,
which has a favorable survival rate for replacing lost teeth and improving the quality of life.
The aim of this study is to review the rate of bone resorption, success rate and gingivitis in
implants with immediate loading (IL) compared to conventional Lading (CL), which was
performed as an update of the meta-analysis study by Chen J, et al (2019).

Materials and Methods: The study is a systematic review and meta-analysis, using a
descriptive-analytical method and in four stages. The desired effect size included survival risk
ratio and mean difference, crestal bone surface and probing depth in the group using CL
implants compared to IL implants. For meta-analysis, the risk ratio, logarithm and standard
deviation of the logarithm were combined using the fixed effect model. To calculate the mean
difference, the weighted mean difference index was used and they were combined and
compared using the fixed effect model. Cochran's Q and I? tests were used to examine
heterogeneity and variance between selected studies; Egger's test was used to evaluate
publication bias. All these analyzes were done with STATA-17.

Results: After searching the desired databases, 2089 articles were retrieved; After removing
the duplicates in the Endnote-X9, 1088 articles entered the screening step based on the title,
and finally 61 articles with the inclusion criteria were included in the study, that 11 new
studies were added.

Conclusion: In general, the survival rate and the average crestal bone level in the IL implants
compared to the CL implants were higher by 0.78 and 0.32, respectively, and the weighted
average probing depth was lower by 0.25.

Keywords: Edentulous, Dental Implants, loading, survival rate
Received: Oct 17,2023 Accepted: Nov 12,2023

How to cite the article Meysam Heidari, Masoumeh Rostamzadeh, Ideh Talimkhani. Evaluation of survival
rate of implants with immediate loading compared to implants with conventional load in implants with fixed
prosthesis, update of a systematic review and meta-analysis. STKU 2024;29(4):123-140.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0
(CCBYNC), where it is permissible to download, share, remix, transform, and buildup the work provided it is
properly cited. The work cannot be used commercially without permission from the journal


mailto:mostafa1372@yahoo.com
mailto:meysamhaidari75@gmail.com

1PW-11C0 /11Ce I ALT § )00 /7 @ § Cunwy 8)9s 7 HlwsyS 30)y eole 2lERls (a)e alas
4 6,50 b sl Clluos b duslio 1 (5599 I 5L b (b Calpod! U oyl 30 (w5
9o L 53 90 axllao S (Sl 39 4 il 399 b Slo Calaoal 4 Jgoro © 90
WbTle
rGilé ol ool [ ) 40 guaro AR S )
g Ol i Ol s ST S e e ol (S 5> S g g 251> Sl e 4 naS (S5 s gl )
G PoBY FSY YRR LSS AY-FRYYAL Y 1 il cmeysamhaidari75@gmail.com 1S5 S

e YSARVASE ) XSSO it s S (ST ke o815 ¢ (ST 515 08Tl (S5 e s 05,5 OIS s sbokal Y
e YSOFFSVROP S SIS Ol ettt Ol S (ST ke oniTs ¢ (ST 15 0aSCals 5bslal Y

5033 SE5CiS oS s ph o Cao g Ol Sl sl obe L ale S Ol sieay s o 1BUB 9 dige )
CiS 5 e 5 4y )l OIS 2Kl sy olas Gl Ol & Sl bl i g Oy o 5 le ol
G L L slacilasl 55 & Sl 5 b o Ol jae (Ol gl ko Ol s (55,0 (goiy 2 caslllan ol 51 Couta Lol S
(Y1) 0L, 8n 5 o o jUTke anlllan Slusjs oy oy &8 AL o (CL) il G sl b awlin 53 (IL) g,
A gl

3550 Aol s plomil dlo jo lez 53 5 hdos ho 5 By 4 s IUThe 5 diepllss (55,0 6 55 51 anlllan H 95 9 S0
o IL bl S oS oslizal 038 55 Ky Gas 5 St S O gzl o ¢ ke OOl 5 B ot o fuls
Sl Liks S5 Sl S ke Sl eslizal b o 50 slas ol 5 02 )80 ¢ ot o 56Tl g 3 CL il
slie 5 S5l Sl Jte S eslizal b g s eslinal ol o513 039 xS0le M| s la 1 55 5 S0ke oMt | dcanlone
L2 (68 s 5ol sk 5 17 5 QOIS S G sasT 5l ecdume Sllllan o il 5 SKeal sy 2 g LS
A pla] STATA-17 ANBle b sdUT peles s oslizal Egger 0 5e5T 5

Endnote- i 5le 5 55 651,85 55050 Codom 31 g 203,87 (ol 5L i YoAS i 35 50 laolSSl 55 gt 1 ey tl4BL
) 3 A8 Ls addllan 3,15 35,5 Lasbne L dlie ) Calg 3 5 ks Ol b 6 S % ¢l 5505 dlie VoM X9
s bde asllas VY slas

4 CL ksl b anlie 53 IL lacckal o5 8 55 Jb S 0l ginial o (5o 5 s O n ST 5 sbas 105 87 o
g 7S YO O e s K gy e 0l 0313 039 oSk 5 i /YT 5 /VA Hldie 4 5 5

e O e ¢ M8 L ¢ 1> Ciloanl ¢ 1 o 2SS Slods™

VEOYANNIE pds VYA ol aSlol VEY/V/Y0: dlie g s


mailto:meysamhaidari75@gmail.com

100 ) eiss

Qs 5y S Jlm )3 cousls & @S, I o
23 55w gl 08 > eS8 Oluis &S Wl es S sdaline
R b 5555l ) il 0l el (N o
LS e slgin 1y 5 ST GELL 5 a8
SYsb o5 0r93 by sl GME il 53 V)
Gy, Cole el cul oS Col)b ey (sl
o S pe s S Symle BB ST, 5
A) 55l

Gop Cov 2l 3w cele FA L cilal S
o ML Olse Cew 5,8 LE Ji5T
Ll g0 45 355 o0 odsl (Immediate loading (IL))
Or5s 03 35k plawil JLESSE b L 5 JLESSl 5 4
b glayisy by b Sl (JLaSSE )8 6,180
Wl 5,8 e 13 ST L o JI5 8T JalS eles
ST ol 1 WS b, JLiSb,e Sy, o
Pl Sl o8 ML Q) WS . ool
Esh Obs 53 pmde 5l opss A Ol
gl o bi) ole Fan ol ) JS e sl
b Cl bl (g gl 4 ys 9 Sl
S eslizal @ 5L pde oZdse o buy Sides
il 5 6o RSB (o) (i ge oS e sl
0dd o Ol iial o 28 5 O ioman 5 slew
ALl GlBl Sal e, sk 4 0T Gl 4 bl &S
o 1ol Jolss 4 By ol b e OV
b 5 ol Wil oS5 5 LS Gley Sl
U155 58T 1L akal adsl S (ks
gl S G Sb o fege S 3l S Ky >
) cl il

Lol il o9 pm sy anlllas ol 1 Coua
A5 gl M8 Cia) b anlie 55 (55 (5,18 L
«(Marginal Bone Loss, MBL) 0l gul fuls Ol 50
. (Survival Rate, SR) ,E sl 5 Cuibge Ol e

doddo

Olge a5 Sl S8 BB ool & G o
Cros Ol Cath ¢l ol b 26 Sl
255 2 Sas 5 (2l 53 SIS 4 e 250 0
() ol 3e 53 S5 kS 5 kS Ok s
Sl air i ald Lpd (b SILs (0 4 e S e
5 b (S S e olen (s3lasl-elo!
V) bl o (2 b LS e fulse L

s gy g g 4Bl an 5 Sla) 58T o SIS o S S
cnw g Jl= 53 g,y 5iS j5 oS Jb sl o ialS
fat 03 e Jolse 51 558 0 odalie ol ) oo
N gsed 0% WAL o YU w5 0 Cpir SIS (g
YAZSIA IO W O B B P R TP T PRI
I IV e 88 VU s s 5 (F) Cl ke
L o A5l 505 (slay 58T 4 S ST (F) ol ok
Sl i (INVY) s 6l BT 5 a0 1S i
)

Skl JolST L S Sin (o Ol iy o F she
Sl 0l oKl ¢l oslle sl Ol S ol
Olgen ((0) 3,05 Olley (S L) CakS 55 5 4 o
S0 S Skl Sl Lo Dy 4 Skl gl
gl eds wslS gla Cilal sldw 4 Olas s s
55 o S Gl kil ol g 58 0 s 0
bossp Cas 3l e o ¥ 51 mi Jbw S5 0l a7
S35 b 35 G m e e 051 ph Ky Gae
L s oS e bl Bl sl sy S
03 gacden /Y 5 i St Dol bl O el G5l s
s &) OT 5 o Jlw 53 e oo /Y 51 i 5 sl Jl
(8) 358 o0 AL CuSs

pde 5 Skl adsl U il sle I8 il s
s & ¢l Lol HS6 s L;,j)i.:a e
Sl 0 do 5 gy ol 53 ool o Sl el 0357
Ly St W Sl (gl ole A8 5 fodin (gl olo F-¥ oS

1 LT § jgs / @5 g Cuny 2)9s /7 OLw)S b}y eole olElls (ke alas



w S plirs )R PG

3l c.b.;f Y Sy Syl 33 9 A (a\:u‘ gs'.’.l'é"
A6l b gamtae 5] gl aslsl s . Lds GIGT
PSS st 5 b by a5 s oL Sl plST
Jlo 5 gt J:b Wbl aalsl YYY Jle gldnl B YA
f;f‘a- Lo r‘.b 294 asilan Cfi‘ U as easlawwl QT
b asl 038 3,505 5 g plowil 51 g 335 Sluyssyp
Jsl r\f 5> & s (Endnote) sl LI e
015 Ol bl 6 S 5 S (1S5 SV
SV B s il e eSS B

A3 8 el asdllae 455,55 Slajlne bl
;)6LA)L§.63JE)>)}AJL'Z>L~@L«54§U’JL&S&A}J}:
j.,élb- J:JLT[:.A J)‘) c.L‘.:.&b b \ GJLQ.::‘ dj-k:- DL ol
Case studies, <V Jols ToA slolee Ll
5 wls 5,5) gl edalie Ollas 5 Case Series
slaal b OYe ¢ g oo ded Oladllas o alate 9 oy sa S
)90 Soladlas ‘@Mﬂ Soladlas CSo9 P Yl ‘LsJ‘JQ
sladely L Oldllas 5 il a8 OV (OlS (gdali
L wildE LS wallas ol 1487 Ws g Soglize 4yl
q\.uﬂ‘:}gw,u:):lgﬂig.‘g:‘)}éggwlhoé\j
Syse 55 b3 8 oyl fow!) adllas Jol 08 s 5
4 andllan I dlie OB Ay 55 51 bt gy 3L 55 pute

.A—iﬂdbng‘,é‘\{wﬁw.}(a.k&&:

AL (oo o plal lie 00 (55, Y414 Jl 43 5 0,8
Gos i 615 sae ol Sl Sl 4 g L oS
o ksl o5 (Probing Depth, PPD) s,
GF Jsens Do 4 L 5 o8 S
230 n) pladl 55 abd Oleys 55 OT S50 5 s 5 i

ey o a4y (659 8 S et

b 9y 9 3190

b oS Al o LT 5 e plsS (6)5 50 p55 I anlllas
el 5 sl (‘f 235 e s D s
Yo 5T 2 9 g SF! Sl

PubMed, Scopus, Web of Sciences, Cochrane
3550 VXY B YA Jle 5l Sladlae oles L o3lizul
Gl Ol 5 cbie sla o3loudlS 238 513 s p
immediate loading implant, immediate fsLs oT

loading implantation, Dental implantation,
Survival Rates, Mean Survival Time, Mean
Survival Times, Cumulative Survival Rate,
Cumulative Survival Rates, Implant Survival.

Mesh (PubMed), Thesaurus (Scopus), sl
dd> o 55 5 4 7l Sl Emiree (Web of Sciences)
oL ,35OR SAND g sla, 551 51 5l o3lizal b da
33 03 5 Lol 5 sl gt 51l codd S5 gla
03,5 Yl 5 Las e OV als SL3L 5 alaws sl
L manual search « L >, 5,6 b gniear Conlue

E) s_,:ﬁ;.a Yk UALJ 6‘.& U""'J‘QJ S*IP )‘ oslazal!

7o 6T 4 Ol 3959 Wb ) Jeu>

| Population (P)I Exposure (E) I Comparison (C) I

Outcomes (O) Type of Study (T)

ij..léibjj_nwl? )JJEJJ}A‘\.G.?‘}A J;L.’w._w_u.u;j_f
STl ol eld 0T ol g s L sla clas
wuq:;-\.:u C,._.'J.?.u_\}‘aéul_.u‘ J)J}._..«MCJJH

sl S L L sl o L sla il

g S

L gl 55 6558
g 4 S
C,_'.L;s.;l BL) J)_a.su

el Slalles sla ualy (AL I o Lej T Slalles plos

Survival Rate, o, o Jl bos Ol Lol
Marginal Bone level,
Probing Depth, Peri

b L osS s S il 0
Al e Implantitis s g 2 L JHLLL Hssl S
el caglin 03 3 slyls o (6 5
Coles s @il S 5 @il dolas

S 5 Asl consSort Cowd ¢S

1€ LT § 340 / @ g Sy 8)9s 7 PEw)S b)) eole 2lEils (ke alas



1PV )38 @iy

oSS o bsle

XY

oslizwl OR ot li 5 LUyl o
GLa O e dmslin g 5 diil03, S
Ll 53 ()8 550 L sle Cilas!
Jmane Doy e 4 250 L Sla il
305015 W58 53 kgl ibaal s
534S GLalan 5 il esls 13 o

Al azils 5oy A8 ol LT e

0313 035 5S0lis D] et L 1 5 ke oD
Cpde Ai eslanal (weighted mean difference) ous
3305,5 53 53 adstlie 1 dm 5 SSle UMl ST S peo
2l L bl s 5 dnlons e Solalllas 51 S a
A S 5 (fixed effect model) b ol j1 o 5l
Sl Slallle ey 5L ls 5 (SKedls (s 1
osbte b eslizal P 5 Q 0188 (sla 0 505T 51 o
Sl b o3lizel Egger 0 gaT 51 5Lasl (6,8 s (o5
WV 05,5 STATA Ji330 e 5 Las LT ol ol el

A ealatal

bl
s oKL 5o e plsil Sl ol TR o
2olpe oo Sl ey 38 g5l Wlie VoA s e
C\f;,\jduﬂu\m« D303 Spl B e 53 65185
L lae 0O Al e pl 53 Lls Ol s wlul, o K2
sl Sl @l s FA Gl Olge bl
Fooslaw 5o d e cpl )3 . Ldd de dlo e 5)ls 0l S
2 sl S dlie A0 5 Las b andlhe Il
doly s 4 e VY oS ks andllas 3,05 Al e el
S dlie Y gt Sey s a4 dlie V0 (LS e e
adlas ) Jlae Y4 § yorese 23 5 oS e 0558 s
@09y Sl b dlie 7Y Colg 5o 5 AAS Ol

() JK8) s andllas 3505 5 Lkile 3L 50T

Wlge ololy @ilolis o andlls Ozl ol o ales
osb a b osls gl 5 SV LS e b et S
1238 el 08 e 5 51 53 Lo 5 Jis

by 0018 1 !

o Los o OYWe 5 odd okl OV o sl Tzl s
399 D yse )3 903905 Joo wlus dl> ol j3 LUl
G 5 oSy 5 A Ol adllls O3 bl e 4 S
3L L5 e SVl JolS cme ot addlls dlis oS
38 S ewyp 3y <wiS Ll I Consort
Uil Ced S Sl eslimal b i s L
¢t>,.;\_~ﬁ;l§6;gp&uﬂ,t§¢)ww)h;)}:¢§w
sbilasl Sladllas 31 5L 5590 SleMbl al o ol 55 . AS
& candlaa & cantlas el Jous codiny 5 ol Juls
e OB S ey e OB S 0S8
4 slataly 5 salllan Sote Isb ¢ Sl U Olje 850l
@B e 03 (Al Dbl s Sl sdaT S
Ll 5yl ol osleT 3 51 oS

ST 36T

3l S Jols GIUTRe ol 5o 555 0e 105100
odS oslizul 05,5 ,5PPD, MBL (Kl oDt
31 oS oslinal & o dgame 255 4 IS L Clas!
bt s IUTR g 5 508 OISl Cias!
j‘&‘gﬂﬁ}"%@ﬁ)@ Slas d‘f'ﬁ‘)ﬁ.)@ I
Sl Jdoe jleslanl U s 5 deloms Cintie Ooladllas

dcule gl 5 i S 5 (fixed effect model) o6

1 LT § jgs / @5 g Cuny 2)9s /7 OLw)S b}y eole olElls (ke alas



w S plins )y 1PA

|

|dentification

Screening

[

In¢luded l

FRecords identified from all
Databases (Pubhled,
Scopus. Web of Science)
(n = 2089)

!

Records screened by title
(m =1088)

!

Records screened by
abstract (m =490)

!

Records screened by full
text (. =90)

-

Studies mceluded m review
and meta-analyzis
(= 61)

R ecords removed before
screening:

Duplicate records removed
(= 1001)

Records excluded by title
(m =598)

FRecords excluded by
abstract (m =400)

Reports excluded by full
text (m =29)

TTnrelated outcomes (n
=12)

TUnrelated methods {(m =15)
TUnavailable full text (m =2)

TIA 93909 Sl wlul » OVl Sl 9 (b5 W9y Y o
OI5 g 53 andllan ¥ (LIS 5 andllan ¥ eSS 5k 5> anfllas ¥

);wb&ggjjawac&jﬁ);wlhﬁY

JDQ\&SL&A&L}GM;Jwacdfau\x:ﬂs:)bu‘

ol 3lSl (VY-YY) i anfllas V) 5055 L3 5JUTL

sdoza VLT s andllas V (ULl s asdllas V¥ sldws .ol
cdl:&:_o LSLA)}:.‘{)J aallee ¥ GQLJT)A anlles ¥ ‘&ijﬁ-"
6Tk 53 i ol Ol S 39 .Y Jov

ID (immediate loading), IC (conventional loading), PI (Per implantations), PPD (probing depth), MBL (marginal
bone level), NR (Not reported)

Authors
(Years)
(R)

Testori
et al
(2003)

Hall et
al (2006,
2007)
Oh et al
(2006)

Romano
s et al
(2006)

Romano

Design
(Countr
y)

Italy

New
Zealand

USA

German
y

German

180 | 10(5/5 | 30 | 30

follo | Total No. of Implant PI MBL
w No. implant
up Patients (no. of
(Male/F healthy)
emale), IL | IC IL | IC | IL IC
Age
(Mean)
24 32 52 49 | Osseotite and | N N| NR | NR
(20/12), | (50) | (48) | Osseotite NT; | R R
54.9 Implant
Innovations
Inc
12 14 14 14 Southern | N | N | 1.36 | 1.90
(NR), ®) | (6 ImplantsLtd | R | R
43.25
6 24 12 12 Zimmer | N | N | NR | NR
10/14) | (9) | (12) Dental | R | R
,46.3
24 | 12(7/5), | 36 36 Ankylos | N | N | NR | NR
50.75 (36) | (36) implants; | R | R
Dentsply
Sirona
Ceramed

Ankylos | N | N | NR | NR

PPD
IL IC
NR | NR
NR | NR
2.08 | 2.63
£ £
0.73 | 0.94
1.9 | 2.1
+ +
02 | 02
2.53 | 2.6

1€ LT § 340 / @ g Sy 8)9s 7 PEw)S b)) eole 2lEils (ke alas



109 5)mn eiss

s et al
(2016)

Testori
et al
(2007)

Galli et
al
(2008)

Capelli
et al
(2010)

Cannizz
aro et al
(2009)

Cannizz
aro et al
(2008)
Cannizz
aro et al
(2012)
Cannizz
aro et al
(2008)

Crespi
et al
(2008)
Donati
et
al(2008)
Donati
et al
(2015)
(37)
Ganeles
et al
(2008)

Zollner
et al
(2008)

Nicolau
et al

y

Italy

Italy

Italy

Italy

Italy

Italy

Italy

Italy

Italy

Italy

Several
countrie

S

Several
countrie

S

Several
countrie

14

14

60

36

48

12

24

12

60

36

52

52
(23/29),
51.6

52
(23/29),
51.6

40
(19/21)

30

30

15

20

151
(70/81),
453
151
(70/81),
453

266
(118/14
8), 46.3

266
(118/14
8), 46.3

239
(NR),

(30)

25
(24)

25

25
24)

52
(52)

30
(29)

29
(28)

90
(89)

20
(20)

104
(10
0)
104
(93)

197
(19
3)

197
(19
3)

162
(15

(30)

27
27)

27

27
(26)

56
(56)

30
(29)

31
(30)

87
(84)

20
(20)

57
(7

57
1)

186
(18
0)

186
(18
0)

178
(17

implants;
Dentsply
Sirona
Ceramed
Full
OSSEOTITE
Tapered
Implants
(FOSS);
Biomet 3i
Full
OSSEOTITE
Tapered
Implants
(FOSS);
Biomet 3i
Full
OSSEOTITE
Tapered
Implants
(FOSS);
Biomet 3i
Tapered
SwissPlus;
Zimmer
Dental
Biomet 3i

Biomet 31

Tapered
SwissPlus;
Zimmer
Dental
Outlink;
Sweden &
Martina
OsseoSpeed;
Astra Tech
Dental
OsseoSpeed;
Astra Tech
Dental

SLActive;
Institut
Straumann
AG
SLActive;
Institut
Straumann
AG
SLActive;
Institut

1 LT § jgs / @5 g Cuny 2)9s /7 OLw)S b}y eole olElls (ke alas

~ Z

~ z

~Z ~ Z rz RZ ®Z Az Rz =RZ ~ Z

~ Z

~ Z

~Z

~ 'z ~ Z rZ R”Z Rz Rz RmZ Rz = Z

~Z

NR

1.14

0.58

1.18

0.56

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

1.18

0.54

1.28

0.50

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

+
0.63

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

+
0.49

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR



o SB ghrs )R 1We

(2013)

Guncu
et al
(2008)

Merli et
al
(2008)
Merli et
al
(2008)
Schinca
glia et al
(2008)

De
Rouck
et al
(2009)

Degidi
et al
(2009)
Guncu
et al
(2009)

Shibly
et al
(2010)
Shibly
et al
(2012)
Danza
et al
(2010)

Prosper
et al
(2010)
Velde et
al

(2010)

Zembic
et al
(2010)

Turkey

Italy

Italy

Italy

Belgiu

Italy

Turkey

USA

USA

Italy

Italy

Belgiu

Switzerl
and

36

36

12

12

24

12

12

36

46.3

12 (4/8),
41.09

60 (1),
50.3

60
(22/38),
50.3
30
9/21),
50.53

49
(23/26),
53.46

60
(27/33),
31.5
12 (4/8),
40

72
(33/39),
25-94
60
(25/35),
25-94
25

71
(NR),
58.3
14
(4/10),
55.7

11 (8/3),
54.8

7)

12
(11)

35
35
(34)

15
(14)

24
(23)

30
(30)

12
(11)

30
(29)

30
(29)

20

(20)
60

(58)

36
(33)

22
(19)

2)

12
(12)

34
34
(32)

15
(15)

25
(23)

30
(30)

12
(12)

30
(28)

30
(28)

20

(20)
60

(58)

34
(34)

22
22)

Straumann
AG
Branemark
System,
TiUnite, Mk
111, Nobel
BiocareGothe
nburg
ELEMENT;
Thommen
Medical
ELEMENT;
Thommen
Medical

Mk III WP
TiUnite
implant Nobel
BiocareGothe
nburg
NobelReplace
tapered
TiUnite;
Nobel
BiocareGothe
nburg

XiVE  Plus;
Dentsply
Sirona
Branemark
System,
TiUnite, Mk
11T, Nobel
Biocare AB
Gothenburg
NR

SFB screw
internal hex
implant;
Alpha Bio Ltd
Bioactive
Covering;
Winsix
Straumann
SLA TE
implants;
Straumann
AG
Branemark
MK 1V,
TiUnite;
Nobel Biocare

rz Rz RZ

~ Z

~Z rzl mzZ =Z rz Rz

~ Z

~ Z

7 mZ ®Z

~ Z

= Z =rZ mZ =Rz =rZ =RZ

~ Z

~ 'z

NR

NR

1.91

NR

NR

0.85

0.71
NR

1.19

0.26
0.99

0.22
NR

NR

1.95

0.70

1.91

0.55

NR

NR

1.59

NR

NR

0.75

0.63
NR

1.00

0.20
0.75

0.17
NR

NR

1.93

0.42

1.95

0.88

2.15

0.62

NR

NR

NR

3.6

0.61

1.91

0.59
2.20

0.67

NR

NR

2.03

0.75

NR

NR

NR

2.00

0.52

NR

NR

NR

3.27

0.53

2.27

0.81
2.00

0.52

NR

NR

3.03

0.81

NR

NR

NR
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den | Netherl
Hartog ands
et al
(2011)

Barewal USA
et al
(2012)
Grandi Italy
et al
(2011)
Grandi Italy
et al
(2013)
Margos
sian et
al
(2012)

France

Meloni Italy
et al
(2012)

Alfadda
et al
(2014)

Canada

Gothber | Sweden
g et al

(2014)

Jokstad
et al
(2014)

Canada

Kokovic UAE
et al
(2014)

Grandi Italy
et al
(2015)

18

36

12

36

24

12

12

12

60

60

12

62
(26/36),
39.25

23

80
(31/49),
53.53
80
(31/49),
53.53
77

20
(8/12),
46

42
(18/24),
61.5

50
(18/32),
67.08

35
(20/15),
63.02

12 (3/9),
49

70
(31/39),
48.45

31
(30)

8
™

81
(81)

81
(79)

105

20
(20)

64
(62)

50
(46)

52
(49)

36
(36)

35
(34)

31
1)

15
(14)

80
(80)

80
(79)

98

20
(20)

96
(93)

100
(98)

72
(71)

36
(36)

35
(33)

AB
NobelReplace
Tapered
Groovy;
Nobel Biocare
AB, Goteborg
Astra Tech

JDEvolutio;
JDentalCare

JDEvolutio;
JDentalCare

First-
generation full
Osseotite  NT

certain;
Biomet 3i
NobelReplace
Tapered
Groovy;
Nobel
Biocare,
Goteborg
TiUnite dental
implants;

Nobel

Biocare,
Goteborg
Branemark
TiUnite™
implants
(Nobel
Biocare®,
Goteborg,
Sweden)
Branemark
System Mk III
or Mk IV
TiUnite;
Nobel Biocare
AB, Goteborg
SLA
Straumann
TE,;
Straumann
AG
JDEvolutio;
JDentalCare
tapered thread
titanium
implants and
double
acidetched
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NR

NR

NR

NR

NR

0.83

0.16

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

0.86

0.16

NR

NR

NR

NR

NR

1.87

0.56

NR

NR

NR

NR

2.76

0.48

NR

NR

NR

NR

NR

1.99

0.60

NR

NR

NR

NR

2.70

0.37

NR

NR

NR

NR

NR
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Cesarett
i et al
(2016)

Esposito
et al
(2016)

Rieder
et al
(2016)

Vercruy
ssen et
al
(2016)
Zuffetti
et al
(2016)
Chidaga
m et al
(2017)

Giacom
el et al
(2017)
Braman
ti et al
(2018)
(12)
Donos
et al
(2018)
13)

Zarrabi
et al
(2018)
(14)
Ayna et
al
(2019)
s)

Bernard
et al
(2019)

Cuba 36 28
(16/12),
61.7
Sweden 4 81
(26/55),
53.56
German 8 48
y (24/24),
448
Belgiu | 0.3 15
m (12/3),
60
Italy 120 52
India 72 20
(14/6),
23.1
Brazil 9 15
(2/13),
47.7
Italy 36 40
UK 24 24
(7/17),
47.1
NR 12 32
(NR),
NR
NR 60 63
(30/33),
54.68
U.S 24 15
(12/3),
45-71

37
(37

167
(16

23
(23)

4
(42)

25
(16)

10
(10)
15
(15)
40
(40)

10
(10)

20
(20)

48
(45)

4
(42)

36
(36)

82
(82)

22
(22)

48
47)

27
24)
10
(10)
30
(28)
40
(40)

14
(14)

19
(18)

15
(15)

48
47)

treated surface
SLA surface;
Institute
Straumann
AG and a
polished neck
of 2.8 mm
AnyRidge
Xpeed;
Megagen
Implant
SLActivea
surface;
Straumann
AG

Ankylos
implants;
Dentsply
Sirona

FOSS;
Zimmer
Biomet 3iFL
NR

NR

NR

Straumann
Bone Level,
RC,
SLActive®,
Institut
Straumann
AG, Basel,
Switzerland
NR

Luxatemp
DMG
Chemisch-
Pahrmazeutisc
he
Fabrik GmbH,
Hamburg—
Germany
Ankylos;
Dentsply

Sirona

rz Rz Az Rz ~Z ~Z ~ Z

~Z

= Z

= Z

~ Z

mZ Rz ~Z ~Z ~ Z

~ Z

~ Z

~ Z

~ Z

~Z

24

1.0

NR

NR

NR

NR

1.11
5+
0.13

1.0

NR

NR

1.4
+
1.3

25 | NR | NR
+
0.8
NR | NR | NR
NR | NR | NR
NR | NR | NR
NR | NR | NR
- 1.80 | 1.80
£ %
0.42 | 0.42
16| 16
? ? ?

0.60 | 34 | 34

5+ mm | mm
0.06
0.9 NR | 2.3-
3.1
NR | NR | NR

NR | 3.1 2

1.4 | 218 | 2.17
+ + +

1.3 1059 | 0.70
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(16)
Bielema Brazil 3 20 20 20
nn et al (8/12), | (18) | (19)
(2019) 66.90
a7)
Daher NR 36 26 77 76
et al (73) | (73)
(2019)
8)
Kutkut U.S 12 20 10 10
et al (10) | (10)
(2019)
19)
Salman U.S 60 23 11 12
et al (12/11), | (11) | (12)
(2019) 70.1
(20)
Kern et | German 60 102 50 52
al y (46/56), | (41) | (50)
(2021) 69.3
(21)

Koetal  NR 12 | 72() | 93 94
(2021) (89) | (94)
(22)

54 (OR: 0.11; % 95 CI: 0.00, 2.36) ¥+ + % Jl
OLer 5 oy adlas 4 by e Luils S o the
OR: 3.32; % 95 CIL: ) Y+\A JL. 4> (Zarrabi, et al)
G Dlllae ) S5 5 ey e (0.13, 86.75
Pooled RR 45" jae i 6355 */VA L ol mezsd s
S ML b ekl 3 Ol Ole e oS

(1 515 5a3). 3l oo Jpans 1L L Cibeas! 15+ /YA

OsseoSpeed
TX4.0S
implants

(Astra Tech

3.8 x 11mm; N
Promote plus, | R

29x10mm, ' N | N | NR | NR | 2.00 | 2.80

Facility R | R + +
NeoPoros 0.72 | 0.78
? N N NR | NR | NR | NR
R R

NR | NR | 2.27 | 245

~Z
~Z

Implant
System,

Dentsply

Sirona)
NR | NR | 2.3- | 2.3-
2.8 | 2.8

~ Z

Camlog

Biotechnologi

es,
Basel,

Switzerland

NR NR | NR | NR | NR

~Z
~ Z

& Ol i Jol by
231y B Ol Gl T 5 Lo Slalas ool
sl dsys 55 b s b.Lsgesls 55 o5 8 5s
ws S 93 55 okile BL Wl sla Ol sl anlows
AL 5 e Cotie Sl 3 il Sl sl
Slo anllls s Ly uils Sl eSS S5
OR:0.11; %) ¥+ Y\ Jlv 45 (Ko, et al) o1, Kaa 5 5
55 (Oh, et al) oL, 565 5 95 CI: 0.01, 1.98
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o cL OR Weight
Study Yes No Yes No with 95% ClI (%)
Donati et al , 2008 100 a 57 o o.19 [0.01, 3.671 3.04a
Meloni et al, 2012 20 o 20 o 1.00 [ 0.02, 52.85] o.a7
Shibly et al , 2012 29 l 28 2 —_— 2.07 [0.18, 24a4.15] o.89
Donos et al , 2018 10 o 14 o 0. 72 [ 0.01, 39.52] 0.53
Bramanti et al, 2018 40 o 40 o 1.00 [ O.02, 51.63] o.a47
Galli et al, 2008 24 1 27 o 0.30[ 0.01, 7.63] 1.46
Capelli et al, 2010 24a 1 26 ul 0.92 [ 0.05, 15.59] 0.96
Shibly et al , 2010 29 1 28 2 _— - 2.07 [0.18, =24.15] o.s89
Hall et al , 2006, 2007 8 =] =] 8 —_—— 1.78 [ 0.40, 7.94] 2.a6
Bernard et al , 2019 az o a7z 1 268 [ 0.11, 67.67] o.a9
Zembic et al , 2010 19 3 22 o - o.12[0.01, 2.55] 3.28
Merli et al , 2008 34 1 32 2 —_— 2.13 [0.18, =24.59] o.s9
Velde et al , 2010 35 1 34 o 0.34 [0.01, 8.711 1.38
Cesaretti et al, 2016 37 o 36 o 1.03 [ 0.02, 53.16] o.a7
Nicolau et al, 2013 157 5 172 (=3 —- 1.10 [ 0.33, 3.66] a.8a
Crespi et al , 2008 20 o 20 o 1.00 [ 0O.02, 52.85] o.a7
Bielemann et al , 2019 18 2 19 l —_— 0. 47 [ O.04, 5.69] 1.82
Ganeles et al , 2008 193 a4 a1so =] —- 1.61 [0.45, 5.79] 3.60
Merli et al , 2008 34 l 32 2 —_— 2.13 [ 0.18, 24 .59] o0.89
Kutkut et al , 2019 10 o 10 o 1.00 [ O.02, 55.27] oO.46
Cannizzaro et al , 2009 52 o 56 o 0.93 [ 0.02, 47 .68] 0.49
Rieder et al , 2016 23 o 22 o 1.04 [ O.02, 54 .92] o.46
Grandi et al , 2013 7o 2 7o 1 —_— O0.50 [ 0O.04, 5.63] 1.88
Grandi et al , 2011 81 o 80 o 1.01 [ 0.02, 51.64] o.a7
den Hartog et al , 2011 30 1 31 o 0.32[0.01, 8.23] 1.41
Ayna et al , 2019 as 3 15 o 0.4z [ 0.02, 8.58] 1.60
Chidagam et al , 2017 10 o 10 o 1.00 [ O.02, 55.27] o.ae
De Rouck et al, 2009 23 1 23 2 —_—- 2.00[0.17, =23.62] o.90
Schincaglia et al , 2008 14 1 15 o 0.31 [0.01, 8.28] 1.39
Kokovic et al , 2014 36 o 36 o 1.00 [ O.02, 51.76] o.a7
Danza et al , 2010 20 o 20 o 1.00 [ O.02, 52.85] o.a7
Guncu et al , 2008 11 1 12 o 0.31 [0.01, 8.31] 1.38
Esposito et al, 2016 167 o 82 o 2.03 [ 0.04, 103.23] o.31
Alfadda et al , 2014 [S3=4 2 o3 3 —_— 1.00 [ O.16, 6.16] 2.22
Salman et al , 2019 11 o 12 o 0.92 [ 0.02, 50.28] o.a48
Ko et al , 2021 89 4 o4 o L O.11 [ 0O.0O1, 1.98] 4.31
Kerm et al , 2021 41 (=] 20 2 —- O0.46 [ 0O.09, 2.31] a4.78
Zarrabi et al, 2018 20 o 18 1 3.2 [0.13, 86.75] o0.43
Oh et al , 2006 =) 3 12 o - 0.11 [ 0.0O0O, 2.36] 3.22
Giacomel et al, 2017 15 o 28 2 2.72[0.12, 60.29] o.s8
Romanos et al, 2006 36 o 36 o 1.00 [ O.02, 51.76] o.a7
Grandi et al , 2015 34 o 35 o 0.97 [ 0.0=2, 50.36] o.as
Donati et al , 2015 o3 11 51 =3 —-— 0.99 [ 0.35, 2.85] 6.67
Jokstad et al, 2014 a9 3 71 1 —_— 0.23 [ 0.02, 2.28] 3.29
Barewal et al, 2012 7 1 14a 1 O0.50 [ 0.03, o.24] 1.16
Guncu et al, 2009 11 1 12 o 0.31 [0.01, 8.31] 1.38
Zollner et al , 2008 193 a4 a1so =] —- 1.61 [0.45, 5.79] 3.60
Cannizzaro et al , 2008 29 1 29 1 1.00 [ O.06, 16.76] o.93
Daher et al , 2019 73 a 73 3 — - 0.75 [ 0.16, 3.471 3.65
Testori et al, 2007 24 1 27 o 0.30[ 0.01, 7.63] 1.46
Romanos et al, 2016 30 o 30 o 1.00 [ O.02, 52.04] o.a47
Gothberg et al, 2014 ae a os p=3 —_— - 0.23 [ 0.04, 1.33] 5.00
Prosper et al, 2010 58 2 58 2 —_— 1.00[O.14, 7.34] 1.85
Cannizzaro et al , 2012 28 1 30 1 0.93 [ 0.06, 15.65] o0.96
Testori et al, 2003 50 =2 as 1 o0.52 [ 0.05, 5.93] 1.82
Vercruyssen et al , 2016 az o a7z 1 268 [ 0.11, 67.67] o.ao
Zuffetti et al, 2016 16 o 2a 3 —a— O0.22 [ 0.05, 0.95] 7.95
Cannizzaro et al , 2008 89 1 8a 3 3.18 [ 0.32, 31.16] o.91
Overall ’ o.78 [ O.58, 1.04a]
Heterogeneity: I = 0.00%, H® = 1.00
Test of ©, = 6,;: Q(57) = 26.43, p = 1.00
Testof ® = O0: =z = -1.68, p = 0.09

1/1‘28 1}8 2‘ 3‘2

Fixed-effects Mantel-Haenszel model
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B 55 Jseme ML Colal b awlie 55 6,4 23 65 SMELL L Sl 53 iy Ol bl anlllas o
Ll s> (P Value: 0.903, Q: 14.60) +/Af (S o1 S8 5 Jseme iy 4 6850 L el b awlis
sl s LT s 5 (P Value: 0.833, Q: 5.83) . P Value: 0982, Q: ) 4& J':)lf JAY YV Jl
s 4 (P Value: 0.922, Q: 4.55) 4 bl s s VY YL 5 YoN e Jle 5o Ol ol a8 (11,22

(F Jsdr). e oll Lld 51 8 (P Value: 0.782, Q: 13.24) 4T
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100 5)ms eiss

bl g (Jgore (S105 5l Calans T b duglio 38 (5399 (S1105 5l Cakeos! 58 By Ol jao 51 (Adl 7 Jou>

Variables

Years

Continents

ool Jl
Heterogeneity assessment

3 [

Categories Pooled OR (% 95 CI) Isquare P value Q
>2010 1.02 (0.68 — 1.53) 0.00 % 0.982 13.24
<2010 0.82 (0.54 — 1.25) 0.00 % 0.782 11.22

America 0.84 (0.59 — 1.21) 0.00 % 0.903 14.60
Europe 1.10 (0.58 — 2.07) 0.00 % 0.833 5.83

Other (Asia and

_ o
other continents) 1.19 (0.59 —2.44) 0.00 % 0.922 4.55

MBL :p95 dly

Y=F 5l gei 55 gl b eslizal ok o315 03y S0le LNl ast s 1 i3 5m 05,5 55 53 MBL ke anslie s
oleT Blod 51 Codestl ol &7 ol azils Sl 31 CL 09 8 o 4 +/¥Y Slitie 4 IL 05 8 ;s MBL . 5Le o7 sls 0L

(Y 15 50) (WMD: 0.32; % 95 CI: 0.15, 0.48; 1%: 93.42%; P: 0.00) sl 63 55 513 e

IL CL SMD Weight
Study N Mean SD N Mean SD with 95% CI (%)
Galli et al 25 114 58 27 1.18 .54 — -0.07 [-0.62, 0.47] 9.52
Capelli et al 25 118 56 27 1.28 5 1 -0.19[-0.73, 0.36] 9.48
Shibly et al 30 1.19 .26 30 1 2 —- 0.82[ 0.29, 1.35] 10.16
Shibly et al 30 99 .22 30 75 17 —- 1.22[ 0.67, 1.77] 9.28
Velde et al 36 1.93 7 34 193 .42 0.00[-0.47, 0.47] 12.83
Zembic et al 22 191 55 22 195 .88 —— -0.05[-0.65, 0.54] 8.07
Meloni et al 20 .83 .16 20 .86 .16 —1— -0.19[-0.81, 0.43] 7.31
Cesarettietal 37 2.4 1 36 2.5 8 -0.11 [-0.57, 0.35] 13.37
Bramantietal 40 1.115 .131 40 .605 .06 —&— 5.01[ 4.11, 590] 3.55
Bernard etal 42 1.4 1.3 48 1.4 1.3 1 0.00[-0.41, 0.41] 16.44
Overall ¢ 0.32[ 0.15, 0.48]

Heterogeneity: I° = 93.42%, H® = 15.21
Test of ©, = B;: Q(9) = 136.87, p = 0.00
Testof 6 =0: z=3.70, p = 0.00

Fixed-effects inverse-variance model

ks b dug o 53 (TL) (5598 S50 5b b S koo ! 53 MBL (539 (1Sl D9l duylio M 518903 .Y Hlog0d
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X0 CL 65§ s 4 IL 055 ;5 PPD os o3l o2+l 5ICL G 4 IL 65 8 53 PPD awlie sl 5
35015 (gan @ LT Blod 51 M| ol o7 55 S andllas VY .3 5 ealimal s o3y 03y ol CaMas
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(¥ 5 503) 72.43%; P: 0.00)

(WMD: -0.25; % 95 CI: -0.42, -0.08; I*

Bielemann etal 20 2 72 20 238 .78

Overall

-1.07[-1.73, -0.40] 6.73

IL CL SMD Weight
Study N Mean SD N Mean SD with 95% Cl (%)
Ohetal 12 2.08 73 12 2.63 .94 —_—— -0.65[-1.47, 0.17] 4.38
Romanosetal 36 1.9 2 36 21 2 —— -1.00[-1.49, -0.51] 12.29
Romanosetal 30 2.53 63 30 26 498 —i— -0.12[-0.63, 0.38] 11.50
Guncu et al 12 215 62 12 2 .52 —&—— 0.26[-0.54, 1.07] 4.7
De Roucketal 24 3.6 .61 25 3.27 .53 —#— 058[ 0.01, 1.15] 9.03
Guncu et al 12 22 67 12 2 .52 —&— 0.33[-047, 1.14] 4.55
Danza et al 20 2.03 .75 20 3.03 81 —i— -1.28[-1.96, -0.60] 6.38
den Hartog etal 31 1.87 56 31 1.99 6 —i— -0.21[-0.71, 0.29] 11.85
Meloni et al 20 2.76 48 20 27 .37 —— 0.14[-0.48, 0.76] 7.67
Chidagametal 10 1.8 4216 10 1.8 .4216 —®— 0.00[-0.88, 0.88] 3.84
Bernard et al 42 2.18 59 48 217 7 —— 0.02[-0.40, 0.43] 17.21

_._
<

Heterogeneity: I’ = 72.43%, H’ = 3.63
Test of 8; = 8;: Q(11) = 39.89, p = 0.00
Testof 6 =0:z=-2.86, p=0.00

Fixed-effects inverse-variance model

-0.25[-0.42, -0.08]
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