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Abstract: This systematic review analyses the difference of the mean marginal bone loss
(MBL) 1 year after implantation depending on the fixation of the restoration. 889 publica-
tions on controlled clinical trials were identified, and based on inclusion and exclusion
criteria, 22 studies were selected. Related to fixed restorations, the lowest MBL was 0.05
+0.67 mm and the highest 1.37+0.5 mm. The MBL for removable restorations ranged from
0.13+0.35 mm to 1.03+0.65 mm. Three studies analyzed the MBL around implants of
overdentures in the lower jaw. The estimate for this restoration type was 0.476 mm (95%
CI: —0.305 to 1.258). 19 randomized controlled studies dealt with restorations which were
fixed to the implants. The estimate for the mean MBL was 0.459 mm (95% CI: 0.325-0.593).
There was a decrease in 1-year implant survival with an increase of 1 mm MBL (—0.083%;
95% CI: —0.179 to 0.0123; p=0.083) in fixed restorations. The difference in MBL between
fixed and removable restorations was 0.363 mm (95% CI: —0.319 to 1.044; p=0.279). This
systematic review indicates that implants with fixed and with removable restorations lead to
comparable MBL.

Keywords: dental implants, marginal bone loss, fix and removable restorations, systematic

review

Introduction

Edentulous patients using a conventional prosthesis suffer the loss of mastication,
articulation and insufficient retention. Furthermore, this problem causes pain, loss
of soft-tissue support and general dissatisfaction." Masticatory efficiency is
restricted to people in possession of complete dentures, namely <20% of the
masticatory performance compared to those with natural dentition. One option to
overcome this issue is the use of endosseous implants.> An established frequently
used therapy enables the attachment of the dental implant with a denture.’> Van

Blarcom® defined dental implant as

A prosthetic device made of allo-plastic material(s) implanted into the oral tissues
beneath the mucosal or/and periosteal layer, and on/or within the bone to provide
retention and support for a fixed or removable dental prosthesis; a substance that is
placed into or/and upon the jaw bone to support a fixed or removable dental
prosthesis.

By connecting the overdenture to the dental implant, the oral health-related quality
of life (OHRQoL) improves as well as the masticatory forces increase.’
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The removable fixation of an overdenture on two
implants either splinted or unsplinted is a worldwide
accepted medical treatment proven by long-term
studies.®’ Selim et al conclude in their review that the
patient satisfaction of implant-supported fixed prostheses
in the mandible is higher compared to the implant-sup-
ported removable overdentures. In contrast, implant-sup-
ported removable overdentures in the maxilla reach
higher scores than the implant-supported fixed pros-
theses. The following factors are discussed: esthetics,
stability, mastication performance, and pronunciation.
In addition to keeping the prosthesis clean, implant-
supported removable overdentures in the maxilla and
mandible show favorable results.® Strietzel et al check
the implant loss of many different types of restorations,
for example, single-tooth replacement, fixed partial den-
ture, removable partial denture and overdenture. There
is no statistically significant difference between the var-
ious types of restorations with respect to implant loss.”
For this reason, it is important to choose carefully which
restoration is the most beneficial for the patient.
Therefore, the clinician has to consider many factors
before starting treatment, such as expenses, amount,
arrangement and implant location, existing bone quality
and quantity, maxilla—mandibular relationship, condition
of the opposing dentition and time frame.'%!"!

To date, there is little evidence about the relation
between marginal bone loss (MBL) and implant-supported
fixed or removable prostheses in medical publications.

This systematic review was conducted to evaluate the
outcome of the mean MBL, implant and prosthesis success
1 year after implantation depending on the fixation of the
restoration.

Materials and methods
The present review and meta-analysis were performed
according to the PRISMA guidelines.'> To define the
research question clearly and to facilitate the process of
performing the review, the PICOS approach was used.
This approach is based on five components: population,
interventions, comparator, outcomes and study design. The
specific components for this review are:

P (Population): patients need at least one implant

I (Interventions): fixed-removable restorations

C (Comparator): the comparator groups were unattended

O (Outcomes): mean MBL

S (Study design): randomized controlled studies

Search strategy

The prevailing literature overview was based on a litera-
ture search in PubMed via MEDLINE, EMBASE and
Cochrane library — the Cochrane Central Register of
Controlled Trials (CENTRAL) to identify relevant publi-
cations to answer the research question. The studies could
be written in any language and should be published
between January 2000 and February 2017. The last search
was on March 3, 2017, by using MeSH (Medical Subject
Heading) and [ALL FIELDS] terms. The following search
terms and combinations were used: “bone loss” AND
“dental implantation”[MeSH Terms] AND “follow up”;
OR (“bone resorption”’[MeSH Terms] AND “dental
implantation”[MeSH Terms] AND “follow up”); OR
(“bone loss” AND “dental implants”[MeSH Terms] AND
“follow up”); OR (“bone resorption”[MeSH Terms] AND
“dental implants”[MeSH Terms] AND “follow up”). The
search was limited to the following filters: Humans;
Randomised controlled studies.

Inclusion criteria

The following study design criteria were included in the
publications search: “randomised controlled study” and
“follow-up one year after implantation”. Criteria used to
compare the test and control groups: mean age of groups,
number of inserted implants, group size, loading protocol
(further details see'®), fixed or removable restoration,
implant manufacturer, treatment of implant surface (addi-
tive, subtractive, combination of additive and subtractive,
combination of different subtractive treatments), survival
rate based on implants and mean MBL were further
requirements for inclusion.

Exclusion criteria
Exclusions to the trail were: “studies on animals or in

99,

vitro”;

99,

reviews”; “case reports” and “clinical trials”; “fol-
low-up one year post-loading”; and “missing data on the

above-mentioned groups”.

Data extractions

Two independently working reviewers (JZ and MS)
extracted the data from the full text for analysis. Both
reviewers double-checked the acquired information.
Discrepancies were solved by mutual agreement. While
reviewing the publications a chart was created and con-
secutively updated. The following parameters were

extracted and inserted in a chart:
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Title

Author

Year of publication

Topic of the publication

Number of implants

Mean age of groups

Number of patients participating

Number of patients subdivided into groups

If fixed or removable restoration

Loading protocol (immediate loading, immediate non-
occlusal loading, early loading, conventional loading)

Implant manufacturer

Treatment of implant surface (additive, subtractive,
combination of additive and subtractive, combination of
different subtractive treatments)

Survival and success rate 1 year after implantation

Mean MBL with SD

Complications of the inserted implants and restorations

Definitions

In the literature, fixed restorations are described as
screwed or cemented connection of the abutment to the
implant body. Removable prostheses are fixed using a
specific retention element to the implant.'*

Statistical analysis

In this review, language bias is non-existent, because the
identified studies are written exclusively in English.
Moreover, the authors tried to minimize the risk of bias
by only including randomized controlled studies.

Publication bias might exist because there was no
access to unpublished studies.

The overall MBL estimates for fixed and removable
restorations were calculated using DerSimonian—Laird mod-
els random-effects meta-analysis. The Egger’s test was per-
formed to check for publication bias and the Cochran Q for
heterogeneity. The association between 1-year implant survi-
val and MBL was examined using metaregression models.
The difference in meta-analytic estimates between remova-
ble and fixed restorations was tested with a metaregression
including all studies using a dichotomous indicator to distin-
guish both restoration types. Because of the lack of informa-
tion on implant success or complications in most of the
studies, it was not possible to determine their relationship
with MBL. Meta-analysis and metaregression were per-
formed using STATA v.14.0 (StataCorp LP, 2015, College
Station, TX, USA).

Results

For creating the review, the authors used the same data
referring to the searching of the three databases as shown
in a previous review “Marginal bone loss one year after
implantation — A systematic review for different loading
protocols® (Figure 1).'* 22 studies (240 implants for remo-
vable restorations and 2,096 implants for fixed restora-
tions) were included in this review.

Description of studies

All listed studies had an observation period of 1 year after
implantation using intraoral
(Table 1)."

Alsabeeha et al'® estimated the success rate of the

periapical radiographs

different implant systems on removable restorations.
Overdentures connected by Southern Regular Implants
(Southern Implants, Irene, South Africa) had the lowest
implant success rate of 75% and Neoss Regular (Neoss
Ltd., Harrogate, UK) and Southern Wide Implants
(Southern Implants, Irene, South Africa) reached 100%.
Concerning the different attachment types, overdentures
with large ball attachment had the highest success rate of
83.3%, followed by overdentures with locator, 66.7%, and
overdentures with standard ball attachment, 63.6%.

The estimated implant success rates for the fixed
restorations range between 94.7%> and 100%.%'* None
of the authors mentioned the prosthesis success rate con-
cerning fixed restorations.

There are also biological and prosthetic complications
listed. The most often mentioned complications concern-
ing the biological tissue were severe MBL and periimplant
mucositis. Prosthetic complications included abutment
screw loosening and fracture of the restoration.

Three randomized controlled clinical studies analyzed the
MBL of implants which serve for better retention of overden-
tures. These results are illustrated in Table 2. All of them con-
ducted examinations in the lower jaw. Alsabeeha et al'® placed
one mini implant (Southern Implants (Southern Implants, Irene,
South Africa), or Neoss Ltd. (Neoss Ltd., Harrogate, UK)) per
patient for supporting the mandibular overdenture, while for the
same treatment Maryod et al'® used four mini implants (3M
ESPE, Seefeld, Germany). Schincaglia et al'’ tested two
OsseoSpeed Implants (AstraTech AB, Molndal, Sweden) per
patient. Each study dealt with different types of implant surfaces:
Alsabeeha et al'® decided to insert implants with a combination
of subtractive methods (Southern Implants (Southern Implants,
Irene, South Africa) [abraded rough surface of rutile titanium]
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c Identified through database searching
S (n =889)
S PubMed / Medline (n = 257)
3‘% EMBASE (n = 238)
g Cochrane library (n = 394)
y
n = 268 after duplicates removed
n =48
« Post loading more or less
> than one year after
_cg” v implantation
& « Wrong topic
2 o « Wrong study type
1%) n = 220 after reading title
n=108
« Post loading follow up after
one year
>| « Wrong follow up
« No data for marginal bone
loss
A « Wrong topic
n = 112 after reading
abstract
>
g n=90
i 2| « No data about the comparing
v groups: implant survival rate,
bone loss, mean age, loading
n = 22 after reading full text protocol
el
S .
= n = 22 studies included for
e the review

Figure | Search strategy.

Note: The article was published in Int | Oral Maxillofac Surg, Sommer M, Zimmermann J, Grize L, Stubinger S, Marginal bone loss one year after implantation — a systematic

review for different loading protocols, Copyright Elsevier 2019."

and Neoss Ltd. (Neoss Ltd., Harrogate, UK) [sand-blasted and
acid-etched and not a clearly described company-specific treat-
ment]), the subtractive implant surface (blasted) was checked by
Maryod et al'® the OsseoSpeed Implants (OsseoSpeed,
AstraTech AB, Molndal, Sweden) appearing in the study of
1'” were made of a combination of subtractive
1' divided the patients

into three equal groups: every group received a different type of

Schincaglia et a
and additive techniques. Alsabecha et a

implant and attachment system, but all the implants were con-
nected to the overdenture also using the early loading protocol.
Southern 8-mm-wide Implant and large ball attachments
showed the best results with a measurement of MBL 0.13
mm. Neoss Regular Implants (Neoss Ltd., Harrogate, UK) and

locator attachments had an MBL of 0.23 mm. The group with
the Southern Regular Implants and standard ball attachments
had the lowest survival rate of 90.9%, but an MBL of only 0.2
mm. The other two studies compared the immediate and early
loading protocol. The groups with the immediate-loaded
implants had a lower survival rate ranging between 91.7% and
93%. The MBL of overdentures loaded immediately by Maryod
et al'® showed a higher MBL compared to the early loaded in
this study, 1.03 mm+0.61 mm versus 0.93 mm+0.52 mm. In
comparison, in the study of Schincaglia et al,'” the results were
even better, 0.25 mm=+0.5 mm versus 0.54 mm=0.5 mm.
Figure 2 shows the Forest plot on the MBL around implants
supporting removable restorations a year after implantation. The

submit your manuscript

198

Dove

Clinical, Cosmetic and Investigational Dentistry 2019:11


http://www.dovepress.com
http://www.dovepress.com

Zimmermann et al

Dove

(panunuo’)

(8 :le30a) suonedyd
-wod anssn juejdw
-1ad ‘swsjqoud
UonEdAseW/[esn|220
Auiol Jenqipuew
-osadwsy ‘sisayasoad

[eul} Jo JIWeJRD 3y (vsn
JO 24k} ‘[BUOISIA ‘Peqgs|IeD sasaysoud
-o.d a1 jo Buiuasoo| ‘leausQg youe-||ny
1o 2umde.j ‘[euols Jswwiz) (say Yaim papeo) APre
-1n04d Aq pasnpu poylaw paJade] 8p>) Papeo| -ipawwi syuejdwi )
$J32|N 3NssN-3og WN %88'86 9ANDEIQNG SN|¢SSIMS Aj@reipawiw| paxi4 st | 4N) z9 06 paseld sso|del4 oJezziuued | 800T
(eo1py
yanog ‘suad|
‘%E'€8 ‘syuejdw) juswyoene
JuswydeNe spoyisw uJayInos) (syauow |Ieq 23.¢
|1eq 284e| Yyum 9Ande.QgNS JO o9pIM | £> 01 shep 7<) pue syuejdw| spim s HN
AN | @4muspuasrp %001 uoneuiquoD) uJayinos papeo| AJJie3 9|qeAoway 7l | (4N) 69 i -Wwwi-g uIayanos 'yaaqes|y | 110t
(e213v
Yanog ‘auad|
%9°€9 IUBW ‘syuejdw) JUBWIYdEIE
-yoene |eq spoylsw uJayanos) (syauow |leq pJepuels
pJepUBIS YlIM 9Ande.IgNS Jo Jen3ay | £> 01 shep 7<) pue syuejdw| o HN
AN | @4muspaanp %G/ | uoneuiquod uJayanog papeo| AJieg 9|qeAoway 7l | (4N) ¥9 Tl | Jen3sy uasyanog 'yaaqes|y | 110t
OGN
‘o1edouieH JUSWIYdEIIE
‘%/°99 spoyow | “paq ssosN) (syauow J03820]
:101B20| YIIM aAnRde.IQNS JO Jenday | €> 01 shep 7<) pue syugjdw ¢ HN
AN | samuspisap %001 uoneuIqUoD) RYEIN papeo| Alieg a|qeAoway 7l | (4N) oz i Je|n8ay ssoaN 'Yaaqes|y | 10T
sdnou3
ui syu | (98ueu)
sasayjsouad | syuejduun -anyed saeak | sjuejduuy
suopedidwod ajed ajed adepns adky Jod0304d | s|qeAowda | jo 4aq uj a8e Jo dnoug8 Joyine
po3iodoy $s922ng | ss9ddNg juedwy juedwy Suipeon [paxi4 -wnN uesaly] [ 4equinN 3s93/]043U0D Isal4 | Jeap

¢/ SOIPMS pa1233s Jo s | I|qeL

199

submit your manuscript

Clinical, Cosmetic and Investigational Dentistry 2019:1 |

Dove


http://www.dovepress.com
http://www.dovepress.com

Dove

Zimmermann et al

(panunuod)

(ea40y| Yanog
“9nq3uoakn
‘paAwWI]
‘0D auejdwy sasayaso.d
uaneds|,) Yo.e-ssoud
1994%3 (VSN pouIeIaI-MIIS
‘susp.Jen uIsaJ-[e3dW YIMm
poyiaw yoeag wiey paJoisau Ajpre
aAndes) ‘I€ 19Wolg) -|pawwi pue s3|q!
-qns/poylaw 21n03ssQ (say -pUBW SNOJNUSPd
SARIppE pue lind 8y>) papeo| (1 AjIny ur ssadeyy 26D
N N aAndenqgng | | N padJade] AjreIpawiw| paxi4 oc | —6€) 95 ozl | peoed swuedwi 4 oJezziuued | €107
(ea40y| Yanog
(9] :Jezon) “nq3uoakn)
paysnesun jusped ‘paniwI
‘9UNIDRY SIOM ‘07 juejdw| sasay3soud
-SWe.) UOISUIXD uaneda|,) YoJe-ssoud
|easip ‘aunmdedy 1994x3 (VSN PauleIad-MmaJds
/AUsWYdeIzp Y3003 ‘susp.en uIsaJ-[e3sW YIM
uisaJ ‘3ujuasoo) poylaw yoeag wied paJoisau Ajpre
M3.DS JuBWINgE dANOEA ‘I 19Wolg) -|paww pue sa|q!
‘paisnipe aq o3 -gns/poyiaw 2In03ssQ (say -puUBW SNOJNIUSPD
uolsn|p20 ‘Bumiy 30u SARIppE pue IIn4 8y>) PapEo| (¢8 A|Iny ur ssadeyy o)
SIOMIWEY [BID N N sAnsenqng | | N paJadep Ajpreipawiw) paxi4 o | —z¢) g9 09 | paoed sauejdwn g oJezziuued) | €10¢
(g :Je203) swoajqoud
on/YyIse ‘suonedid
-wod anssn juejdwy
-142d ‘swa|qoud (vsn
UoMEBdIISEW/|BSN[220 ‘pegs|ieD) sasayasoud youe
putof Jejngipuew ‘leausQg -[IN} Yum syauows
-o4adwa) ‘[euols Jswwiz) (syauow T & papeo|
-1noad ay3 jo 3ul poylaw paJade] | ¢€> o1 shep 7<) Ajea syuejdwi )
-U3s00]| JO d4mde.4 N %99'96 aAndRAIgNG SN|dssIMS papeo| Alie3 paxiq sl | (4N) 95 /8 paseld ssa|del4 oJezziuued | 800T
sdnou3
ui syu | (@8ueu)
sasayjsoad | sjuejduui -aned saeak | syueidun
suonedijdwod ajed ajed aoeyans adAy |o30304d | a|qeaowau | jo uaq uj 98e jJo dnou8 Joyjne
pajiodoy ss930ng [ ssadong juejdwy juejdwy Suipeon /paxi4 | -wnN uespy | 4equinN 3s93/]043U0D) Isaig | Jeap

‘(ponunuod) | a1qeL

submit your manuscript Clinical, Cosmetic and Investigational Dentistry 2019:1 |

200

Dove


http://www.dovepress.com
http://www.dovepress.com

Zimmermann et al

Dove

(ponuauon)
(uspamg
poylaw | ‘lepujoly ‘Qy papeo| ERLINE]
SANIppE pue Y29 eaIsy) A|jesnppaouou (o2 juswange
AN N N aandengng | paadgoasso Ajpreipawiw| paxiy 8y | —8lI) e €5 [ —suedwi o) | o 47 4edoo) | gl0T
(vsn
‘susp.Jen) 9|qIipuew
yoeag wied :syuejdwt
poysw | ‘Ig 32WOIg) (s1y (ww )
SANIppE pue 911] oueN 8p>) papeo| (z£-8¢€) 3uo| Aq payuod o)
N N aAndenqgng | N paJade] Aj@reipawiw) paxi4 S| 885 09 -dns sasayso.d oJezziuued | §|0T
(vsn
‘susp.Jen
yoeag wied ||ixew :syuejdwi
poyew |  ‘Ig 32WOIg) (s1y (ww )
aAnIppe pue 31| oueN 8¥>) papeo| (zL—¢p) 8uoy Aq pariod WD
N N aandengng [ N pasadep Ajo1eIpawiw) paxi4 S| 58S 06 -dns sasaypso.y oJezziuued) | §|0T
(vsn 3|qipuew
‘suap.en :sauejdwy
poyisw yoeag wjed (say (ww ) 10ys
SARIpPE pue | ‘Ig 39Wolg) 8>) papeo) (08-£) ~13dns 4q paziod o)
sdosipul [eaudd> AN N 2AldENgNS 91| oueN x_wum_UwEE_ paxi4 Sl 679 09 -dns sosayisodd oJdezziuue) S10T
JO JuBWIYDEBIDP USA
-3|ued [easip Buoj (vsn
JO 2un3dedy ‘suddIN ‘suap.es) ||ixew :syuejdwi
YaIm 3nssi3 1os dn poysw yoeag wiey (say (ww G) 1i0ys
-se|dodAy ‘Suiussoo) SANIppE pue ‘I€ PWoIg) 8p>) Papeo| (82—+¥) -12dns Aq pajiod D)
MIDS SISOYISOUy N N aAndRAQgNG a1 oueN Ajo1eIpawiw) paxi4 S| 6'85 06 -dns sasayso.d oJezziuue) | §|0T
sdnou3
ul syu | (98ueu)
sasayjsoad | syueduuy -aned saeah | syueidun
suonesijdwod ajed ajed adepns adfy Jod030ud | 3jqeAowas | jo 4aq ui ade jo dnou3 Joyjne
pajioday ss930ng [ ssadong juejdwy juejdwy Suipeon /paxi4 | -wnN uespy | 4equinN 3s93/]043U0D) Isaig | Jesp

‘(panunuo)) | aqey

201

submit your manuscript

Clinical, Cosmetic and Investigational Dentistry 2019:1 |

Dove


http://www.dovepress.com
http://www.dovepress.com

Dove

Zimmermann et al

(panunuod)

(puejezZIIMS
‘ouesnT (say
adeuns | “1OVS SIYY) 8¥>) papeo| (18-8¢€) aoens 3uedwy
SUoN N N paulyael oliad! S3y! Ajpreipawiw| paxiy St ¥809 €91 | pauam ‘pauiypely | I ousods3 | §|0T
(puejsazaimg 3uiyme sjgnop
spoylew ‘ouednT (say pue 3unse|gpues
dAR2ENANS JO | “TDVS SIY!) 8t>) papeo (08—2¥) Yam pauaysnod
SUON N AN [ uoneuiquod oliad! S3y! Ajpreipawiw| paxiy ST 9'€9 LEI adepns aueidw) [ .1y ousodsy | 10T
(uapamsg
poylaw | ‘lepujoly ‘Qy papeo| sa3pu
SANIppE pue Yoa] eaIsSy) Ajlesnppoouou (dN) pajeay ur pased
AN N N aandenqng | paadgoasso Ajpreipawiwj paxiy 89 'ty 99 swugidwi 3)8uis || 47 4adood | 0107
(uspamg [SENBIR
poylsw ‘lepulol ‘@Y papeo| uondeIIXd
SANIppE pue Yos] eaISY) Ajjesnjpo0uou (dIN) ysaJj ui paseld
N N N 2AndeAgNS | paadgoassO Aj@reIpawiw| paxiq S5 'Sy 85 swugdwi 9j8uis || 47 4edood | 0107
(vsn
‘susp.Jen
yoeag wied
‘1§ 32Wolg) ooeplUl
poylsw JleASUd papeo| JuswiInge
SANIppE pue urens) Ajlesnjpoouou (18 —ue|dwi paydums
N N N SANRdE.NqNS Al oueN Ajpreipawiw| paxiy vr | —81) 9% 0S -w.opeld | ¢ 47 4dood [ g10T
(uspamg
‘8410ga100)
‘gy °Jed0lg
1990N)
poyisw aoe|day papeoj SoBpIRIUI-IUSW
SANIppE pue Apaadg Ajlesnjpoouou (82 -anqe—aue|dwi
N N N SANdE.NgNS 1°99°N Ajpreipawiw| paxiy 6v | —6l1) 9% €9 ey 01384 | o 47 49do0) | 10T
sdnou8
ul syu | (98ueu)
sasayjsoad | syuejduuy -aned saedh | syueidun
suonedldwod ajed ajed adepns adfy |020304d | 3jqeaowaa | jo 4aq uj a3e Jo dnou3 Joyjne
pajioday ss930ng [ ssadong juejdwy juejdwy Suipeon /paxi4 | -wnN uespy | J4aquinN 3s93/]043U0D) Isaiq | Jeap

"(penunuo) | o|qeL

Clinical, Cosmetic and Investigational Dentistry 2019:11

submit your manuscript

202

Dove


http://www.dovepress.com
http://www.dovepress.com

Zimmermann et al

Dove

(ponunuo?)

(Ajey juswinqge
‘BUSPO [euoisiroad
N EENEY -9 papeo| & Suisn sjuedwi
poyisw eusQ() Ajesnjao0uou (bL-€¥) 9j8uis papeo|
N N SARdE.qNS uonnjeA3af Ajpreipawiwj paxiy €l 80°LS €l Ajpreipawiw| gel IPUBID [ #10C
(Areay lusunnqge
‘BUSPO| SAIUSP
(Z :re303) Butuasoo| “la'S ade) papeo| & 3uisn sjuejdwi
M3.DS JUBWINGE ‘s poylaw eauaQ() Ajesnjao0uou (o2 3j3uls papeo|
-1soonw 3ue|dwitiag N N SAdR.IqgNS uonnjoa3q( Ajpreipawiw| paxiy Tl | —6%) 98 Cl Ajpreipawiw| gel IPUBID [ #10T
e
‘BUSPOY “|I'S (syauow
poyaw | aued eauaq() | £> 01 shep 7<) (59-£¥) syuejdw
SUON AN N SARdE.qNS uonnjoadf papeo| Ajeg paxiy4 oy €99 08 papeoy-Ajieg gel IPUBID [ T10T
A
‘BUSpPO| “II'S papeo| syuejdwy
poyew | aue) eua(() Ajjesnjpo0uou (59-6¢) papeo) Ajjesn|230
SUoN N N SAdR.IqgNS uonnjoA3af Ajpreipawiw| paxiy oy 8'1s 18 | -uou Apaeipaww oel IPUBID [ T10T
sjusunnge
apew-wo)
-snd Aq pade|dau
(Areay J93g| sjusw
‘euUapol -Inqge [euolsiaoid
S FENEY -9 papeo| Suisn paJoisau
poylsw eauayl) Aj[esnjpo0uou (09-6¢) pue papeo| Aja1e
AN N N SAdR.IqgNS uonnjoa3q( Ajpreipawiw| paxiy 4l €09 8¢ | -tpawwi sjuejdw ol IPUBID | T]0T
(Aea sjuauinge
‘euUspol aAnIuyap
A FENEY -9 papeo| Suisn paJolsau
poylaw [eausq() Ajjesnjao0uou (»9-£¥) pue papeo| Ajo1e
N N N SANRdE.NQNS uonnjoa3f Ajpreipawiw| paxiy 4l [43] 87 | -ipawwi sauejdw sel PUBID | TI0T
sdnou3
ui syu | (98ueu)
sasayjsoad | syuejduuy -anyed saeak | syuejduwr
suopedldwod ajed ajed adepns adfy |020304d | ajqeaowaa | jo 4aq uj a3e jo dno.3 Joyjne
poyiodoy ss920ng | ss9ddng juejdw) juejdw) Suipeon /paxi4 | -wnN ueal] [ 49quinN 3s93/|043U0D Isaiq | Jeap

"(penunuo)) | sjqeL

203

submit your manuscript

Clinical, Cosmetic and Investigational Dentistry 2019:1 |

Dove


http://www.dovepress.com
http://www.dovepress.com

Dove

Zimmermann et al

(panunuod)

(Auewuany S2JNIUBPIIAO
‘PIoJORS (syauow Jejngipuew 3ul
poyisw ‘3ds3 | €> o1 shep 7<) (4N) -140ddns syuejdwi o HM
N N SARdE.qNS WE) 1AW papeo| Ajeg d|qeAoway 8l 8%9 7L | -uiw papeo|-Alieg poArely | 10T
S3IMUIPIIA0
(Auewaany Jengipuew 3ui
uoneanddns FIEIEENY (say -140ddns syuejdw
INOYIM pue LpIm poysw ‘3dS3 8>) papeo) (4N) -lulw papeo| ot HM
“Aliqow pue ureq N N SARdR.IqgNS WE) 1aW Ajpreipawiw| S|qeAoway 8l €9 [/ Ajpreipawiw| pokrely | 10T
(vsn
‘Pegs|ed
‘leauag (say papeo] Aja1e
poylsw Jswwiz) 8)>) Papeo| (dN) -ipawwi syuejdw)
N %6'L6 dAndE.NIQNS ASL Ajpreipawiw| paxiy ¥ 9'6¥ 8y ASL Jswuwiz oA WD [ €10T
(eau0y)
‘lnoag
“0D aueidw) (say papeo| Aja1e
(T :1e303) sso| auoq poysw | wa3ssQ) vH 8>) papeo) (4N) -ipawwi sauejdw
[EuIBIeW 3949 N %186 SARdRAQNS | |[ISL WSSO Ajpreipawiwy paxi4 9¢ 9IS ¢S | VHIIISL waissO oA W [ €10T
(vsn
‘susp.en)
yoeag wieyd
‘Ig19wolg) (sypuow ysemyanow
poylsw ol €<) papeo| (dN) SplIon)} snouuels
AN N N dAndR.IQgNS 21103ssQ | A|leuonusiuoc) paxiy 8l €819 €€ /3puonj} sulwy ool ZMIoH | 500
(vsn
‘susp.Jes
yoeag wiey
‘I€39Wolg) (syauow
poyaw oL €<) papeo] (4N) ysemyanow
N N N SANndE.NQNS 2IR03s5Q | AjeuonuaAuc) paxiy4 Sl LTLS 8¢ aulpixay.olyd ool ZMIoH | 500
sdnou3
ui syu | (@8ueu)
sasayjsoad | syuejduuy -aned saeah | syueidun
suonedldwod ajed ajed adepns adfy |020304d | 3|qeaowaa | jo Jaq uj a3e Jo dno.3 Joyjne
pajioday ss920ng [ ssadong juejdwy juejdwy Suipeon /paxi4 | -wnN uespy | J4aquinN 3s93/]043U0D) Isaiq | Jeap

‘(panunuo)) | alqeL

Clinical, Cosmetic and Investigational Dentistry 2019:11

submit your manuscript

204

Dove


http://www.dovepress.com
http://www.dovepress.com

Zimmermann et al

Dove

(panunuod)
(uapamsg
‘340g2100)
‘qy aJedolg
poylaw [9qoN) (sypuow x1ew uade|
SARIppE pue aoe|doy €<) papeo] (dN) -|0> aupJod yum
SUON N N dAnde.IQNS [PGON | Alleuonusauod paxiy Sl 8'9% Sl Buijeas 31205 | NS U0 | S10T
(uapamsg
‘10gm109
‘qy aJed0lg yeu3
poylsw [°9oN) (syauow anssi 9A13d9UUOD
SARIppE pue aoe|dey £<) papeo| (4N) [elpyada yum
SUoN N N SARdR.IqNS [PGON | Alleuonusauod paxiy Sl L6y Sl Buieas 3205 |, WS IUOPW | §10T
(uapamsg
‘81ogm109
‘gy °Jedolg
[2qoN)
‘Anooun)
poyisw paJade] (syauow yanow
SARIppE pue soe|dey £<) papeo] (oz |ds :sauejdw
UN N aAnde.qNg [PGON | Alreuonusauod paxiy 8l | —80) 8¥ 8l | wuoped enday [ NS WOPKW | 10T
(uapamsg
‘81ogm109
‘gy @Jedo0lg
[2qoN)
‘Anooun)
(1 poyisw paJade] (syauow yanow
{[e301) UoOnEBWWEUI SARIppE pue soe|dey £<) papeo) (oz |ds :sauejdw Sul
[esoonw juejdwitiag N N aAndE.AIgNS 19qoN | Ajleuonusauo) paxi4 8l | -87) sp 8l -youms-wiiopeld | WS OPW | 10T
sdnou3
ul syu | (98ueu)
sasayjsoad | syuejduuy -aned saedh | syueidun
suonedldwod ajed ajed adepns adfy |020304d | 3|qeaowaa | jo Jaq uj a3e Jo dnou3 Joyjne
pa31oday ss90d0ng | ssoddng jueduwy jueduwy Suipeon /paxig | -wnN uesl] | J49quinN 3s93/|043U0D Isdig | aesap

"(penunuo)) | ajqeL

205

submit your manuscript

Clinical, Cosmetic and Investigational Dentistry 2019:1 |

Dove


http://www.dovepress.com
http://www.dovepress.com

Dove

Zimmermann et al

(penunuod)

(Ajea
‘ourudan]
‘IHd)
syuejdwi
PEVYEYEN yanows 31|ds
pljos pake.ds papeo| ‘B||IXBW :39%[20S
poysw -ewse|d Ajlesnjpoouou (99 UoNIRIIXD Ysady e alW
SuoN N N 3ARIPPY winiue | Ajpreipawiw| paxiy 8y | —+0) I¥ $¢ | urpadeid auedwy | owoluejoeg | 00T
(puel4az3IMg
‘Yoepsg
‘OyV simog ‘uose()
sauBIquIBW
uage|jod> wnip
-aed14ad aupuod
(puejezIIMS pue (PUBlISZIIMS
‘usyduaID ‘usydUdID
‘OV [edIp3y ‘OV [eAP3
uswwoy] ) uswwoy] 4d1
spoylaw syuejdw| (syauow s0J9D)) aIMmnsqgns
9AIIDEB.IGNS JO [1931u] €<) papeo] (9£-0¢) 3yeld auoq 3|qe
N YN | uomeuiquod | DY 3uswdlg | Ajleuonusiuc) paxiy 114 ¥'es 67 | -q40sa4 dnaRUAS oW MW | §10T
(puel4az3IMg
‘USSNY|OAA
‘DY S[elisiewolg
YApses ‘ep1n
-olg) saueaquiaw
supuod usge|j0d
(puel4azamg pue (PuelIRZIIMS
(sdnoug yroq Joy) ‘usydualn ‘USSNY|OAA
AianisuasodAy pue ‘OV [edIP3IN ‘DY Ss[eliarew
uopesuas 3uiSun uswwoy ) -oig yd13sien
‘91epnsxs us|nind spojsw syuejdw| (sypuow ‘ssO-olg)
Jo 9ouasaud ‘esoonw 9AnOEIQNS JO J1921u] €<) papeo| (92 ujdlio aulaoq
3y jo IduddsIYsg N WN | uoneuiquo) | Dy Iuswa|3 | Ajjeuonusiuoc) paxiy ST | -19) 95 [43 JO |eJaulw suog oW 1MW | §10T
sdnou3
ul syu | (@8ueu)
sasayysoad | syuejduui -anyed saeak | sjuejdu
suonedijdwod ajed ajed aoeyans adiy |o30304d | 3|qeaowau | jo uaq uj 98e jJo dnous8 Joyjne
pajioday ssa3dong | ssaddng jueiduwy jueduwy Suipeon /paxig | -wnN uespy | 4equinN 3s93/]043U0D Isaigd | Jeap

‘(panunuo)) | aqeL

Clinical, Cosmetic and Investigational Dentistry 2019:11

submit your manuscript

206

Dove


http://www.dovepress.com
http://www.dovepress.com

Zimmermann et al

Dove

(panunuos)
(Areay
‘oueusa]
‘IHd)
syuejdwi yanow
pama.ds uds ‘s|qipuew
pijos pake.ds papeo| :2uo0q aunjew
poylsw -ewse|d Ajlesnppoouou (99 B Ul |BJ9IE[RJ3U0D oW
auoN UN N SABIPPY winjuel | Ajpyeipawiw| paxiy sy | +0O I¥ T padeid juedw | ouolueoeq | 00T
(Aresy
‘oueu3aT]
‘IHd)
syuejdw ynow
PEVYENRN ds ‘ejjixew
pljos pake.ds papeo] :2uUo0q SJnjew
poyisw -ewse|d Ajjesnjpo0uou (99 ' U] [eJ9E[ea3u0d oW
SUoN N N SANIPPY wniuedl| Ajpreipawiw| paxiy 8y | —+0 I¥ 144 pase|d Jueidw oluojuejoed | |00
(A1ey
‘ouru3a]
‘IHd)
syuejdwi
pama.ds yanow yds
pijos pake.ds papeo| ‘3]qIpUBW :39J0s
poylsw -ewse|d Ajlesnjao0uou (99 UONDEBAIXD YSou) B W
SUoN N N SANIPPY wniuedl | Ajpreipawiw| paxiy 8y | —+0 I¥ ¥C | ur padeld jueidw oluojuejoed | |00
sdnou3
ui syu | (@8ueu)
sasayysoad | syuejduui -anyed saeak | sjuejduy
suonedijdwod ajed ajed aoejans adfy |o20304d | a|qeaowau | jo uaq uj a8e jJo dnou8 Joyjne
payioday ss930ng | ssadong juejdwy juejdwy Suipeon /paxi4 -wnN ueal] [ s9quinN 3s93/|043U0D) Isdi4 | Jeap

‘(panunuo)) | aqeL

207

submit your manuscript

Clinical, Cosmetic and Investigational Dentistry 2019:1 |

Dove


http://www.dovepress.com
http://www.dovepress.com

Dove

Zimmermann et al

(panunuod)
(Al
‘ouelIpe) Ja33Welp
‘yds Suiyorew
eolpawolg ® pue uondsu
owreg) papeo| -Uod |euJ]ul ue
poyiew wia1sAg Aj[esnjao0uou (59-2¢) Yam sjuswiange
N %001 SARIPPY | J9jilg owreg Ajpreipawiw| paxi4 0¢ 9'9% 0t [euonusAuoc’ eed M3d | 110T
(le2130j01q (A3
| onsyasoud 7) ‘oueliped)
umoud Jeuoisiroid ‘yds
sy Jo aumoedy ‘Sul eolpawolg youms waopeld
-USSOO0| M3.DS JUdW ouweg) papeo| B puUE uonddU
-INge ‘einisy & yum poylsw wiaIsAg Ajjesnjpo0uou (£9-97) -uod Jadey asuow
pa1eldosse ss33sqy N %L Y6 SANIPPY | J9jllg owreg Ajpreipawiw| paxiy 0¢ 8'Sy 0t PIm sausuangy eed M3d | 110T
(puejezZIIMS
‘loseg ‘OV
uuBWNE.NS)
wia3sAg (woasAg auedw
uejdw) [eIUs UuBWINENS
spoylaw [eauag (syauow pJepueig)
aAndE.IgNS JO uuewINe.Ng £<) papeo) (4N) syueidwi [eauap
N %00| | uoneulquod paepuelg | Ajjeuonusuc) paxiy 8¢ ¥8'9% 6€ pagiawqnsuoN 1e2[1ed | 010T
(eau0y)
‘|noag
“0 jueidw)
(T walssQ) (woasAg auedw
‘[e301) UonEWWEUI wialsAg (sypuow 1ISS Wa1ssQ)
03 dnp sso| duoq poylsw wuedw) €<) papeo| (dN) syuejdw [eauap
[euiSJew 499G N %001 aAndRNQgNG | |ISS WRIssO | Ajleuonusauo paxi4 8T S6p 9¢ pagiswgnsuopn e[ Hed | 010T
sdnou3
ui syu | (@8ueu)
sasayysoad | syuejduui -anyed saeak | sjuejdu
suonedijdwod ajed ajed aoeyans adfy |o20304d | a|qeaowau | jo uaq ul a8e jJo dnou38 Joyjne
pajioday ss930ng [ ssaodong juejdwy juejdw Suipeon /paxi4 | -wnN uesly | 4aquinN 3s93/]043U0D) IS4 | Jeap

"(panunuo)) | aqeL

Clinical, Cosmetic and Investigational Dentistry 2019:11

submit your manuscript

208

Dove


http://www.dovepress.com
http://www.dovepress.com

Zimmermann et al

Dove

(panunuod)
9JMUBPJAAO Jejn
(uapams -qipuew paurela.d
poylsw | ‘lepuioly ‘gV (sypuow -1o1e20| ® 3ul
SARIppE pue yos| ensy) [ €> o1 shep z<) (58-£9) -140ddns syuejdwi ,1dD
N AN aapdenqng | paadgoassO papeo| Aeg d|qeAoway Sl 99 0€ papeo| pakejaQ elSeauiyds | 9107
9JmuspJsA0
Je|ngipuew
juawasnlpe aumuap (uspamg Paule12.-101820|
‘Buluasoo) Juaw poylsw | ‘epujoly ‘gv (say & 3upuoddns
-Inge ‘a8ueyd Jasul SANIppE pue Yo3] eaISy) 8p>) Papeo| (6£-£9) syuejdwi papeo| ,1dD
‘saumdely aumuaQg uN UN aAndenqng | paadgoassO AjPreIpawiw| d|qeAoway S| 999 o€ AjreIpawiw| Blj8edulyaos | 910z
sdnou3
uir syu | (a8uea)
sasayysoad | syuejduui -anyed saeak | syuejduwr
suopedjdwod ajed ajed adepns adfy |020304d | ajqeaowau | jo 4aq uj a3e jo dno.3 Joyjne
poyiodoy ss920ng | ss9ddng juejdw) juejdw) Suipeon /paxi4 | -wnN ueal] [ s9quinN 3s93/|043U0D Isdiq | Jeap

"(penunuo)) | ajqeL

209

submit your manuscript

Clinical, Cosmetic and Investigational Dentistry 2019:1 |

Dove


http://www.dovepress.com
http://www.dovepress.com

Dove

Zimmermann et al

(panunuod)

IN

N

N

spoyiaw
aARdR.IgNS JO
uoneUIqWOD)

(eoryy
yanog ‘aual|
‘syuejdw|
ulayanos)
Xe|

(syauow

€<) papeo|
AjJeuonusauor)

paxig

Sl

(sz
—2€) 1S

Sl

youms :syuejdwl

uiyoiims
-wuojeld jo uos
-1aedwod UIYIAA

v€S
aySomapuep

(414

(T :eaon)
3uijjoms pue ured
anoyam Aljiqoly

N

N

poyew
SARIPPE pue
aANdE.IGNS

(uapamg
‘840ga100)
‘gy aJedolg
[29oN)
(Anoouny
Apaadg

8% [P9ON
Jo Arooun
1MW

1¥) swuedw)
wansAg
Sewauelg
aauntL

(sypuow
€> 031 skep 7<)
papeo| A|Jeg

paxig

8l

(§9-£2)
6£°8Y

sauejdwi pspeoj
-Ajaed 93e1s-om|

2eW OdLIE|RL

1102

AN

AN

poyaw
SARIppE pue
SAndR.QgNS

(uspamg
B1ogm09
‘qy oJedolg
[P4oN)
(Aroouny
Apaadg

8 [PqON -0
ArnoouD [IIHIN
1) saueiduw
WIaISAS
SMEWUERIY

auunL

(syauow
€> 01 skep 7<)
papeoj AJie3

poxiy

6C

(92-97)
1L°9%

8¢

syuejdwi papeoj
-Alres-aders-suQ

2eW OdLERL

110C

suopedjdwod
paj4oday

sasayjsoad
ajed
ss930Nng

syuejduwr
ed
ss920ng

adepns
juejduw

adfy

juejduw

|02030ud
Suipeon

3]qeAowdu
/paxi4

sdnoJ8
ul sju
-anyed
Jo J42q
-wnN

(98ueu)
saeak
uj a3e
uespy

syuejdwi
Jo
JaquinN

dnou8
3s93/|043u0D

Joyne
Isdid4

Jeap

"(penunuo)) | a1qer

submit your manuscript Clinical, Cosmetic and Investigational Dentistry 2019:1 |

210

Dove


http://www.dovepress.com
http://www.dovepress.com

Dove

Zimmermann et al

7]
c
.
N
-
o 8
£3
)
g E o«
€ o z
7]
]
" (7]
a 2
¢ =)
o 9 3
589 =4
(7 3 - 4
(7]
g &
8 ]
s &g <
a8 E z
[
c
S 3
S O
=) S &8 un
c 9 S 5 0O
S8 25 ¢
FE |55
-0 O % E
ey
5
c
- -
c 8 43
8 547
g8 ¥38 5z
£z T8 ELX
>
g
_ o
0 © B LA
£ +E:
] b -
o < O & O
- o U 9 €
2
s
3 3
o
x £ g
[T i
17
£ o5
5 =8 »n 0
Q 8 W <
Zoacwm|=2
v I
c o~
s L |
O %o 8 T
T e XN n N~
;S ("]
2 E
'g &
=
E]
z% £ 0
S
S E
] g8 5
1] £ 8
= S € w. 5
[} Uﬂ-c}jg
5o £ v £ %
€ 3 c 00 &8 &
) £s525
O oo ggm.gc
Py
o
9] o
2 £
o— ()
c 5 3
[¢) u_g 3
Ol £3 S
|k w >0
[J)
— 1S
2|3 S
= | > I3

Note: The article was published in Int | Oral Maxillofac Surg, Sommer M, Zimmermann |, Grize L, Stubinger S, Marginal bone loss one year after implantation — a systematic review for different loading protocols, Copyright Elsevier 2019."'3

Abbreviation: NR, not reported.

estimate for the mean MBL was 0.476 mm (95% CI: —0.305 to
1.258), and heterogeneity was not significant (p=0.714). The
Egger’s test for freedom of publication bias had a p>0.1
(p=0.252). It was not possible to quantify the association
between 1-year implant survival and MBL because only 3
studies were available to perform the metaregressions.

The 19 randomized controlled clinical studies dealing with
the fixed restored implants are shown in Table 3. The study of
Cooper et al,'® dealing with the replacement of single teeth by
implants in the anterior maxilla, showed the lowest survival rate
of 85.7%. Implants inserted in the trial of Paolantonio et al'’
reached the maximum MBL of 1.37 mm. In contrast to this high
value, the lowest MBL was found by Kim et al*® dealing with
two consecutive implants restored with splinted crowns.
Conspicuously, the study of Cooper et al*' measured a bone
gain of 1.3 mm. The authors did not mention the possible
reasons for this deviation. Figure 3 shows the Forest plot on
the MBL around implants supporting fixed restorations a year
after implantation. The estimate for the mean MBL was 0.459
mm (95% CI: 0.325-0.593), and heterogeneity was not signifi-
cant (p=0.955). The Egger’s test for freedom of publication bias
had ap>0.1 (p=0.302). A decrease of —0.083% (95% CI: —0.179
t0 0.013 p=0.086) in 1-year implant survival per an increase of 1
mm in MBL was observed in fixed restorations.

The IQR for the 1-year implant survival reported in the
considered studies was 97.0-100.0% with a median of 99.2%.

The overall MBL estimates for the fixed and remo-
vable restorations did not statistically differ (0.363 mm;
95% CI: —0.319 to —1.044; p=0.279).

Discussion

Patients suffering from partial or total edentulism benefit from
the rehabilitation of the situation by inserting dental implants.
This process shows a high satisfaction.”® Several prosthetic
reconstructions including either fixed or removable approaches
are possible.”?

While composing this systematic review including a meta-
analysis, we only searched for randomized controlled clinical
trials in which the MBL was measured 1 year after implantation.

Furthermore, we wanted to assess if there is a differ-
ence concerning the MBL between the two prosthetic
processes. The meta-analysis showed an overall estimated
MBL for the removable prostheses of 0.476 mm and for
the fixed restorations of 0.459 mm. There is very little
difference between these two values, which means that
both prosthetic procedures lead to <0.5 mm MBL 1 year
after implantation. We noticed that the randomized

Clinical, Cosmetic and Investigational Dentistry 2019:1 |
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Table 2 Selected studies on removable restorations

Year | First Control/test group Number | Implant Survival rate | Mean SD
author’ of surface after | year bone loss | (mm)
implants (%) (mm)
2011 Alsabeeha Southern Regular Implants and standard | 12 Combination of | 90.9 0.2 0.4
NH'® ball attachment subtractive
methods
2011 Alsabeeha Southern 8-mm-wide Implants and large | 12 Combination of 100 0.13 0.35
NH'® ball attachment subtractive
methods
2011 Alsabeeha Neoss Regular Implants and locator 12 Combination of 100 0.23 0.44
NH'® attachment subtractive
methods
2014 | Maryod Immediately loaded mini-implants sup- 72 Subtractive 91.7 1.03 0.6l
WH'é porting mandibular overdentures method
2014 | Maryod Early-loaded mini-implants supporting 72 Subtractive 96.7 0.93 0.52
WH!'® mandibular overdentures method
2016 | Schincaglia | Immediately loaded implants supporting | 30 Subtractive and 93 0.25 0.5
GP"7 a locator-retained mandibular additive method
overdenture
2016 | Schincaglia | Delayed loaded implants supporting a 30 Subtractive and 100 0.54 0.5
GP"7 locator-retained mandibular additive method
overdenture
Note: TParameter for studies reporting several groups were summarized.
Study Mean 95% ClI
Alsabeeha et al, 2011 | 0.187 -1.048 to 1.421
I
I
I
I
Maryod et al, 2014 1 0.980 -0.493 to 2.453
I
I
I
I
I
Schincaglia et al, 2016 ! 0-395 -0.991t01.781
I
I
I
0.476 -0.305 to 1.258
Overall effect (dI)
Heterogeneity:
15 4 05 0 0.5 1 15 2 2.5 Cochrane Q=0.67
Effect sizes and Cls df=2
P=0.714

Original weights (squares) displayed: Largest to smallest ratio: 1.42

Figure 2 Meta-analysis of the mean marginal bone loss (MBL) | year after implantation for removable restorations.
Abbreviations: Mean, mean difference; dI, DerSimonian—Laird random-effects model.

controlled clinical studies in this review assessed many  ball attachments and abutment connections. In conclusion,

different issues such as different implant lengths, platform-  the selected randomized controlled clinical studies in this
matching/platform-switching implants, different loading review did not directly compare MBL around implants of

protocols, submerged/nonsubmerged implants, different removable and fixed prostheses.
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Figure 3 Meta-analysis of the mean marginal bone loss (MBL) | year after implantation for fixed restorations.

Abbreviations: Mean, mean difference; dI, DerSimonian-Laird random-effects model.

Regarding the studies dealing with the MBL of remo-
vable prostheses, two of three trials compared the immedi-
ate and early loading. In both controlled clinical trials, the
survival rate of the immediate-loading protocol was lower.
The MBL of the immediate-loading protocol measured by
Schincaglia et al'” was statistically significant (p-value

<0.02) lower than the value of the early loading protocol.
Comparably, Maryod et al'® proved a statistically signifi-
cant (p-value <0.011) higher MBL after 6 months of the
immediate-loaded implants. But after 6 months, there was
no statistically significant difference concerning MBL
between the two loading protocols.
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To come to a decision which might be the most advanta-
geous approach for patients in need of implant-supported over-
dentures, Ma et al** compared different loading protocols,
surfaces and attachment systems for mandibular two-implant
overdentures. They came to the conclusion that different attach-
ment systems do not significantly influence the MBL.
Furthermore, machined implant surfaces showed statistically
significant (p-value <0.05) more MBL than subtractive meth-
ods. For the subtractive methods, they used Southern,’
Straumann (Straumann Group, Basel, Switzerland) and Steri-
Oss (Nobel Biocare, Goteborg, Sweden) Implants. In our
review, we included one study of Alsabeeha et al'> where they
inserted Neoss Implants (Neoss Ltd., Harrogate, UK) between
Southern Implants (Southern Implants, Irene, South Africa).
Both came to similar results concerning MBL of Southern
Implants. Ma et al** lost 0.16 mm and Alsabeeha et al' lost
0.13 mm in one group and 0.2 mm in the other group. MBL was
statistically significantly higher (p-value <0.05) for implants
loaded 2 weeks after insertion in comparison to the implants
loaded 12 weeks after implantation in the study of Ma et al.**
The difference of MBL of implants loaded 6 or 12 weeks after
implantation was not statistically significant (p-value >0.05).
Concerning the implant success rate, they had comparable

values to Alsabeeha et al.'

The measurements stayed constant
after 1 year until 10 years after loading.

To evaluate if there is a difference between overdentures
supported by one or two implants, Tavakolizadeh et al*
developed a study design on this topic. Twenty unsatisfied
patients received either one or two interforaminal implants.
After implant surgery, implants were immediately loaded. The
outcome of the MBL was 0.6 mm+0.67 mm for one implant
group and 0.6 mm=+0.51 mm for the other. These results as
well as those of Cordioli et al*® correlate with our results.

To compare this review, for the fixed prostheses, we cal-
culated a mean MBL of 0.459 mm considering no subgroups
of the fixed prostheses. The review of Firme et al*’ describes
the MBL around implants supporting single fixed prostheses
and multiple-unit screw-retained prostheses. They included 17
clinical trials, 7 were related to single-implant prostheses and
10 to multiple-unit screw-retained prostheses. The mean MBL
and the implant success rate for the single-implant prostheses
was 0.58 mm and 100%, respectively, and for the multiple-unit
screw-retained prostheses the respective values were 0.9 mm
and 89.1-98.9%. They showed no statistical difference
(p-value >0.05) between the two types of prostheses. In this
case, it has to be considered that it was not clear when the
follow-up was done, 1 year after implantation or 1 year after
loading. The long-term study of Lai et al*® showed less MBL.

The authors analyzed 231 short dental implants supporting
single crowns in 168 patients using a follow-up of 1, 5 and 10
years. The MBL measured 1 year after implantation was 0.55
mm=0.45 mm. This value is comparable to our results. During
the time period of 1-5 years and 5-10 years, the MBL slightly
increased, with the values being 0.05 mm=0.10 mm and 0.03
mm=+0.14 mm, respectively. These results indicate that most
bone remodeling occurs 1 year after implantation.

This systematic review and meta-analysis indicate that both
the implants with fixed and with removable restorations lead to
low respectively comparable MBL. However, there is a lack of
clinical trials which compare these two types of restoration to
each other. Further information in studies about the implant
and prosthesis success rates are needed to make a clear state-
ment. Other factors may influence the marginal bone more than
the type of restoration, namely the loading protocol, or the
implant surface. There is a need for further clinical trials to find
the factors which lead to MBL in fixed and removable restora-
tions supported by implants.

Disclosure
The authors report no conflicts of interest in this work.
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