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Introduction

In implant dentistry different anchorage systems (locators, balls, telescopes, bars) have been proved successful [1]. Milled bars are
an alternative option for the retention of implant supported overdentures [2]. They present a rigid anchorage system between the
implants. The individual manufactured suprastructures adjust precisely and rigidly to the milled bars. Lateral and rotary movements are
limited. In addition to standard treatment (Fig. 1,2) the prosthodontic rehabilitation of compromised situations (cleft palate, maxillary
ablation) using this retention concept promises excellent results in individual cases (Fig. 3) [3]. Different materials maybe used for the
fabrication of milled bars such as precious and non-precious metals or zirconium. There are different retention concepts for the
suprastructure like electroplated matrices (Fig. 4,5) or spark eroded friction pins (Fig. 6,7). In literature retention forces of different
attachments average 1-40N [4]. There are no data in literature describing retention forces of milled bars. Furthermore wear of the
retention system components can clinically causes loss of retention.

Objectives

The aim of this study was to compare initial and long-term retention characteristics and wear of milled bars from different materials
and different retention concepts used to retain overdentures to dental implants.
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Fig.6

Fig. 5 Fig. 6

bar electroplated sparkeroded

suprastructure suprastructure

group material / alloy material / alloy material / alloy

GG gold gold

EG cobald-chromium gold

TG titanium gold

ZG zirconium gold

EF cobald-chromium cobald-chromium

TF titanium titanium

ZF zirconium gold

Tab. 1

Fig. 8 Fig. 9
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Fig. 10

Material and Methods

Seven different milled-bar (Fig. 8) suprastructure combinations with different retention concepts (Tab.1) were fabricated. The test
model was made from epoxy resin (RenCast CW 2428-1, Vantico) in which 2 implants (Xive, Friadent) were polymerized. Five
specimens (20x7x2mm) of each group (n=35) were produced according to manufacturer's data and screwed to the implants.
Electroplated gold suprastructures with a layer thickness of 300um (Solaris, Degudent) were luted (Panavia F, Kuraray) to the
individual framework (Fig. 4,5). Spark eroded friction pins (7x0,9/0,95) were fixed using laser welding (Fig. 6,7). In an universal testing
machine (Z 005, Zwick, Fig. 9) retention forces were constantly recorded at a constant cross head speed of v=40mmy/min, deflection
of s=2mm and a pre-load of Fmax=50N (Fig. 10).

Long-term tests (5000 cycles in artificial saliva=23°C) simulated an approximal wear of 5 years. Retention forces were constantly
recorded.

Milled-bar-suprastructure combinations were analysed for superficial degradation (SEM).

For evaluation of the total wear the mean-retention-force [MRF] of the first and last 250 cycles were calculated and statistically
compared (ANOVA, Bonferroni, P < 0.05).

Results

Initial mean retention force differed from 5.35N [TF] to 21.68N [EG] (Tab. 2). Throughout the first cycles retention forces changed
dramatically. After long-term cycling the resulting mean retention force differed from 2.41N [TF] to 18.45N [EG]. Each milled bar
suprastructure combination produced a characteristic curve (Fig. 11). The change of the mean retention force (Delta F=Fmax final -
Fmax initial) differed from -10.13N [EF] to +2.14N [GG] (p < 0.001). The alteration of the mean retention force differed from -54.95%
[TF] to +17.09% [GG]. All combinations except GG offered retention loss. SEM-analysis revealed characteristic degradations of the
corresponding material surfaces.

initial force final force A force A force
group [N] [N] [N] [%]
GG 12.52 14.66 2.14 117.11
EG 21.68 18.45 -3.23 85.11
TG 9.61 9.4 -0.21 97.81
ZG 6.37 6.1 -0.26 95.87
EF 21.15 11.02 -10.13 52.09
TF 5.35 2.41 -2.93 45.13
ZF 10.46 7.65 -2.8 73.19

Tab. 2: Mean retention force after 5000 cycles

cycles [in 1000]

Fig. 11: Long-term mean retention forces

Conclusions


http://darv/testserver/TESTRN/IPJ/index.php?doc=picture&poster=533&file=abb10gr.jpg
http://darv/testserver/TESTRN/IPJ/index.php?doc=picture&poster=533&file=abb11gr.jpg

There were differences between the initial pull-off-forces of the tested milled bar suprastructure combinations. Standardized long-
term-cycling exposed specific changes of the retention characteristics and resulting pull-off-forces in regard to bar material and
retentive suprastructure designs. Electroplated suprastructures showed minimal retention loss. However the manufacturing is sensitive
and later maintenance is complex. Although spark eroded suprastructures loose retention force it can be reconstructed easily
chairside. The use of milled zirconium bars proofed good results. All tested combinations fulfilled the basic requirements according to
retention forces of established implant abutments. However, this in vitro study takes no account of inappropriate handling by the
patients. According to the limitation of this in vitro study milled bars of different materials in combination with different retention
concepts are functioning. To proof the different retention concepts under clinical conditions in-vivo studies are preferable.

Literature

1.

2.

Cehreli MC, Karasoy D, kdkat AM, Akca K, Eckert S: A systematic review of marginal bone loss around implants retaining or
supporting overdentures. Int J Oral Maxillofac Implants 2010; 25:266-77

Weinlander M, Piehslinger E, Krennmair G: Removable implant-prosthodontic rehabilitation of the edentulous mandible: five-year
results of different prosthetic anchorage concepts. Int J Oral Maxillofac Implants 2010;25:589-97

. Bueno-Samper A, Hernandez-Aliaga M, Calvo-Guirado JL: The implant-supported milled bar overdenture: A literature review. Med

Oral Patol Oral Cir Bucal 2010;15:e375-8
Alsabeeha NHM, PAYNE AGT, Swain MV: Attachment systems for mandibular two-implant overdentures: A Review of in vitro
investigations on retention and wear features. Int J Prosthodontics 2009;22:429-40

This Poster was submitted by Dr. Sonia Mansour.

Correspondence address:

Dr. Sonia Mansour

Martin-Luther-University Halle-Wittenberg

Department of Prosthodontics, Centre for Dentistry and Oral Medicine
Poliklinik fiir Prothetik

Grosse Steinstrasse 19

06108 Halle /Saale

Germany


mailto:sonia.mansour@medizin.uni-halle.de
mailto:sonia.mansour@medizin.uni-halle.de

Poster Faksimile:

Martin-Luther-University Halle-Wittenberg
Centre for Dentistry and Oral Medicine
Department of Prosthodontics

Director Univ.-Prof. Dr. J. M. Setz

Boeckler AF, Voigt D, Mansour S, Setz JM

Long-Term Retention Characteristics of Implant-Supported
Milled Bar Attachments - a comparative in vitro study

Ohjectives

In impleni deniviry iferend orchorage syt focotors, balls, Slecopas, B how
bown proved wecesihl (1] Mdled ban oe o clemakee aptan lor the selenbon of
mplard sppeaited overdestures [3]. They presend o ngd anchoroge wem Bsteeen e
mplonin, The indracucl mordocired nprosicures ot precssy ond ngdy i e
mmmummththw
Fig. 1.2 mllory
mﬂmhummm#-lmdnm-hdd_h:l
3], nlieromt matonaly maybe waed lor e iobneohon ol milled bor weh o preoon ord
heAEeamn melli of wiwees, There ae et roknton conceph lor e
spwrruchrs bk slecropinted monoes [Fig, 4.5) or spork oroded belon pes [Fig. 8,7
In btereure: (eterben Lot of difeend afiochmens ovoroge 1-40H ). There are no doio
o Merghure desgrbeng relenbon lonoes of melled bar. Fuermons weir of the FeEnson

berid

i J
The mm of v sy won 1o compan ikl ond loeg e nekesion charpolensbes ond
wgar ol malled o from diferesd metensls ord dilerend reeniion ool vied I mekan
oenrdender. i deniol mplonks.

o i
e B L b ity e sl
Lol il e

S it b i e

. ot —ia

o At r——— —

o ] s sp——
- ity i o

ar trmis e

Material and Melthods

Sewer: ot milledbar g, B] supniotes combesabons. wih dilent selnten
conoeph. (Tob. ) wem lobmcoted, The teu modd s mide: hom epeey resn RenCont OW
F428. 1, Viankes) w which 7 enplorky (ve, Frodend werm polpmerand. fee greomon:
0 TuZmn] ol eadh group [ wers producsd acoog 6 msketas’s dato ond
norpwed o the Esplant, Bleckoplated geld supremstee wiha loyee fedmess of 300um
esbons, Deguadend sore haed (Panona F, Kooy i the indmdudl leeework g, 4.5,
Spark seoded bicton pam. [l S055 weree lned veng beser welding g, 4.7). la o
wrpseranl Resing meachme (7 005, Tck, g 9] relbon foroe wete aomionly recorded
e Berkon of 5= Dmam and o pre-load of

ot heod goed o
Frncar= S0H (fag 10).

Rong-orm hevh (5000 cptlen m oribedl solva=2T10) wmslsied on appeosmal weor ol 5
mmhmmﬂwﬂ

e bow' sl [:EL8
Far evahubon ol e kot wear e maon-reenion-lore JMRF] of e et o st 250
eyclen wors coleuloted ord wkienily compered JHOVA, Borlerors, P 0108,

Results

Irwtscd e svortke, forcn chlfered bom 5358 [TF] o 21888 [BG] (Tab. 2). Theoughout
the bist cpchen. pelenbon landed dhanged deomotoily. Afer lngtem oycling the resling
meon rvienton lorce dllred rem ZATH [IF] b 1B45H EG) Eoch miled bor
mpninmtae combnabon produced o deradendc asee g, 11, The dange of he
e rteebion forcn §8F =Fma beal = Frcs bl dllred rom - 10 1IM 7] 15 +2, 1484
156] o 0001). The aermbon ol e meon sernbon feoe difmed fom -5495% [T =
+ | 7.00% 5G] All combanatonn excopl GO olleed reienton lons, SEak-anolrs neepaled
o

al nrlaces
B
b Tl Bomcm B & dorwm
Lol L] Ll L] Ml
(-1 1EaT 1488 EAE) (TEAT]
G EIF AL XY A a5, 1
L= an v 0,21 =700
Fi-3 aar A 0,2 3,07
er .18 e -tou w209
L 5,95 241 e FTRE]
zr 10,48 T8 -%m i
=
= [—¢ca
\\':__ e
E" — N
e
! n é‘_“__ —
|t
5 g -
]
(] ] ? a Ll L]
ryelen jn MO
1 g = e e b
Conclusion
There worn dilmncey boteoon #e subol milclllorees of the ievied melled bor
o term-cykng empoted speoks dhanges ol
the rrienbon dhorockesrics ond resdiog pullof doror in regand o bor malendl and

I, However e marasdachnig o wnstve and loter mankeores n comple. Alhough
wpark: prodled mpreinesure loose relenion lore 1f con be reemiucied sody dharsds,
The w0l el prcnevuen ooy prooled good ressiis, Ml levind comienchiom Bililled e
bowc roqamment ocondeg b felnben boces o esoblabed ssplont obutmans,
Momeesd, i i w0 ity Mokies. fo oovend ol moppropnate handing by the potest.
Aocordeeg o e lmagkon of #an in wivn sy mefied bors of dileecd malenols m
wombaraion s difererd peierdon concepls o fncloneg. Ta prooll fo diferest
retenbon conrpis urder dhrecal condibans s shede oo el




	Retention Characteristics of Implant-Supported Milled Bar Attachments – a comparative in vitro study
	Introduction
	Objectives
	Material and Methods
	Results
	Conclusions
	Literature


