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—  Abstract----------------------------------------------------------------------

Precision attachments are sometimes employed to enhance retention and stability in the construction 

of overdentures.

There are three main types of attachment used for overdentures : bar, studs, and magnets. 

Retention is achieved either mechanically as in the case of bars and stud attachments or magnetically 

with the use of rare earth magnets and keepers.

Stability of the prosthess is improved with the increased height of the mechanical attachments.

History of Attachm ent in Prosthodontics

Carr(1898) exhibited his method of “anchored 

adjustable denture” involving attachments.

Bill (1955) described “a hybrid prosthesis” which 

was incorporated with B & C anchor attachments 

as an intermediary form between a complete den

ture and a partial denture.

Fenner et al(1956) attempted the earliest labora

tory studies on the effect of attachments on tooth 

mobility.

Dolder(l96l) introduced the bar joint denture 

adapted primarily to the situation in which only 

a few teeth remained. He made a major contribution 

with his work on the bar joint and unit. He treated 

270 parients with bar joint prostheses and control

led regularly over a period of 8 years. I^e tested 

the technique clinically and made the ?first claim 

of long term success with attachment Icetained ove-

Preiskel(l967; 1968) introduced the basic type 

of prefabricated attachments useful for anchoring 

complete dentures to the remaining roots or teeth 

and partial dentures, particularly distal extension 

cases. He described the advantages and drawbacks 

of attachments.

Dolder(1978) documented more than 20 years 

experience with over 900 patients who successfully 

wore bar-fixation dentures. His book on the bar 

joint presented additional clinical evidence of the 

success of an attachment stabilized overdenture.

Mensor(1973) suggested a classification of atta

chments and in 1980 described the advantages and 

disadvantages, the laboratory and clinical procedu

res of numerous attachments with details.

Preiskel(l984, 1985) gave clear description of 

popular attachment systems, principles of treatment 

planning, and clinical procedures for employing the 

attachments.

rdentures.



There are a number of commercially available 

prefabricated attachment systems. A number of at

tachments can be used as connecting elements bet

ween removable prosthesis and osseointegrated 

implants. These attachments are stud attachments, 

magnetic attachments, bars and clips. However the 

osseointegrated implant as an abutment of remova

ble prosthesis is different from the natural teeth.

Since the osseointegrated fixtures are firmly in

tegrated in bone, there is no such mechanism as 

the periodontal ligament to counteract torquing fo

rce induced on the fixtures through the prosthesis 

during function. Attachments should therefore al

low some freedom of movement for the removable 

prosthesis in order to compensate for the existing 

resiliency of the supporting tissues and the lack 

of any movement of the osseointegrated fixtures.

Stud attachments

The stud attachment is simple and used for free 

standing implants. Stud attachments essentially co

nsist of a patrix(male part) and a matrix(female 

part). The patrix is a stud-type projection that fits 

into the matrix. The patrix in primarily soldered 

to the diaphragm of a dowel-retained restoration 

on the abutment and the matrix is embedded within 

the denture base by an indirect or direct method.

Stud attachments have been employed in over

dentures supported by osseointegrated implants 

and the patrix is screwed into implant body. Stud 

attachments must provide freedom of movement 

between these female and male components. Preis- 

kel(1985) suggested that few stud attachments are 

entirely rigid since their size make it difficult to 

prevent a small amount of movement between" the 

two components. Stud attachments also all等  the 

clinician to further control rotational moverttents

Parel(1986) and Enquist(1988) employed the 

stud attachments for overdentures supported by 

osseointegrated implants. Parel stated that he had 

better results with the free-standing approach using 

resilient O-ring stud attachments than with the sp

linting method employing gold round bar attachme

nts.

Mericske-Stern (1990) reported the results of 

using osseointegrated titanium implants as abut

ments for overdenture restorations in the mandib

les of 62 edentubus patients.

Evaluation after periods of 6 to 66 months posto- 

peratively revealed good clinical results. She sug

gested that two implants supporting stud attachme

nts might adequately serve as retention for a man

dibular Complete denture.

Magnetic attachments

The magnetic attachment consists of the magnet 

and the keeper. The character of the magnetic atta

chment might be considered between that of stud 

attachments and bar attachments.

The use magnets as a retention aid in prosthodo- 

ntics is not a new concept. In 1970 a new type 

of permanent magnetic alloy was discovered by J. 

Becker and G. HofferCas quoted in GillingSj 1984).

Two types of rare earth alloy magnets are availa

ble commercially,

1) Samarium cobalt(Co5Sm),

2) Neodynium, iron, & boron (Nd2Fel4B).

Gillings(1984) and Jackson(1986) presented dif

ferent types of clinical application of rare earth ma

gnetic attachment for removable prostheses suppo

rted by osseointegrated implants. However the pro

blem associated with the magnets in that they loose 

their efficiency as soon as a separation of more 

than 0.3mm has occured.

of the prosthesis during function.



Jackson (1986) stated that rare earth magnetic 

attachments proved to be viable alternatives to con

ventional precision attachments or screw fixation 

for implant retained prostheses.

Parel(1986) employed samarium-cobalt alloy 

magnets as retention devices for overdentures sup

ported by osseointegrated implants. He suggested 

that the magnetic attachment could be useful for 

retention of overdentures supported by osseointeg

rated implants.

Block et al(1990) described the effect of the ma

gnetic attachment for retention of overdentures su

pported by osseointegrated implants. They stated 

that they provided excellent vertical retention, but 

they could slide along the magnet surface. They 

concluded that the magnet attachment had limita

tion of its use in overdenture patients with severely 

resorbed alveolar ridge.

Parel(l99l) reported that he encountered prob

lems with magnetic relainers and suggested that 

the free standing approach with stud attachments 

was the better.

Bar attachments

One of the most commonly used devices for ove

rdentures supported by the osseointegrated impla

nts is the bar attachment.

The bar attachment consists of a bar which is 

soldered to the metal coping of the abutment. The 

sleeve (clip) is incorporated in the overdenture and 

clips are fitted over the rigid bar. The bar and clip 

design provides a mechanical attachment between 

prosthesis and fixture. At the same time the fixtu

res connected by the bar provide mutual support.

The single sleeve bar joint and the multiple
■<.수‘•

sleeve bar joint with or without cantilev^red exten

sion have been employed to connect overdenture 

and osseointegrated implnats(Parel，1986，Enquist

et al, 1988 ; Naert et al, 1988，Setz et al, 1989 ; 

Block et al, 1990).

With single sleeve Dolder bar joint they gained 

higher success rates than with multiple sleeve bar 

joint.

The rationale o f bar attachments

1. Single sleeve bar joints

The Dolder bar joint is an excellent example of 

such a design. The bar joint denture was developed 

to permit the postponement of the complete eden

tulous state with all its problem as long as possible. 

The bar joint connects the two different elements. 

The fixed prosthesis, consisting of the bar attached 

to the copings, forms the male part of the restora

tion and guides the movements of the denture. The 

sleeve that forms the female part is contained in 

the base of the removable complete denture.

Dolder(1978) explained the fuction and dyna

mics of the Dolder bar joint attachments as follow *

A ) Functions of the bar joint denture
1) Splinting of the last remaining teeth by a 

straight bar,

2) Transmitting the masticatory forces from 

the denture to the splinting abutment teeth 

by means of the bar unit,

3) Retaining and stabilizing the removable de

nture to the bar assembly by means of a 

joint.

B) Dynamics of the bar joint denture
The bar joint denture is designed to permit the 

necessary movement In the rest position the den

ture rests on the alveola ridge and is completely 

mucosally supported. The sleeve is about lmm above 

the rest of the bar, avoiding stress on the frontal 

part of the ridge. The space between the sleeve 

and bar is controlled by the spacer which is inserted 

before curing the denture. It also allows a measure



of vertical movement, and frontal and sagittal rota

tional movement so that loads falling onto the roots 

can be reduced.

He suggested that the bar and sleeve articulation 

provided the prosthesis with 3 degrees of freedom 

of movement ; the articulation hinders the destruc

tive displacements of the prosthesis and permits 

a partial load transmission onto the abutment sys

tem.

It seems that his idea of the bar joint denture 

was to allow a considerable amount of both vertical 

movement and rotation around the long axis of the 

bar under functional load.

C) Positioning of the bar joint attachment
Dolder(1978) stated that the bar should be fitted 

between the two abutment copings and positioned 

horizontally at right angle to the line bisecting the 

angle formed by the posterior alveolar ridge. Thus 

the two canines present the most favourable situa

tion for use as abutment. He recommended the 

placement of the bar between anterior abutments 

or posterior abutments.

He stated that the placement of the bar between 

anterior and posterior abutments should be avoided 

in the bar joint denture. He stated that when the 

bar was placed diagonally (eg. a bar placed on the 

central incisor and the first premolar abutment) 

neither of frontal and sagittal rotation of denture 

was possible by jamming of the bar joint. Loosening 

of the abutments and fracture in the denture base 

might be the result.

Bolender et al(1984) and Preiskel(1985) also 

stated that patients having overdenture abutments 

in the position that created a diagonal fulcrum line 

tended to complain of difficulty in maintaining even

contact between overdenture teeth and soft tissfles.
..■m

This seemed to present a greater problem qp the 

lower arch than on the upper arch. A fulcrum line

90 degrees to the sagittal plane seemed to result 

in fewer complaints of instability after a minor 

amount of ridge resorption.

Despite Doler’s design that looked ideal theoreti

cally, he experienced complications. Dolder(l96l) 

found that the loss of the original vertical distance 

of lmm between the bar and sleeve occurred bet

ween 6 and 18 months in 91 per cent of 270 patients. 

He felt that this allowed the sleeve to rest on the 

bar during the rest position of the denture. This 

change shifts the axis of rotation in unilateral dep

ression of the denture from the undepressed base 

towards the loaded end of the bar, which then beco

mes the fulcrum. The base is depressed on the 

working side and slightly lifted from the mucosa 

on the balancing side. To avoid unnecessary fric

tion, he suggested that the original spaced position 

of the sleeve and bar should be recreated after 

about 1 yeat. His main objective must be to gain 

maximal support and reduce displacing forces .to 

a minimum.

It seems that the Dolder bar joint denture might 

produce more stress in the posterior edentulous 

areas because of the rotational movement potential 

and it might cause a sinking effect of the denture 

onto the remaining mucosa. Even though we try 

relining the denture, the additional sinking or bone 

resorption will occur again. With osseointegrated 

implants loads are transferred directly from the 

prosthesis to bone. If the relining is delayed, the 

torquing stresses from friction cause more harmful 

effect in osseointegrated implants than in the natu

ral teeth. The proper design of the superstructure 

and relining of the removable prosthesis are thus 

critical. The prosthesis should be made with opti

mal border seal and prevented excessive rotational 

movement by gaining additional support such as 

cantilever extension.



The Hader bar ,
The Hader bar joint is an another popular system 

which consists of a prefabricated plastic bar, key 

hole shaped in cross section, and resilient plastic 

riders(clips). The unique features of this system 

are that the bar can be cast in any alloy and the 

patients can change the rider for themseleves. The 

plastic form allows considerable versatility in adap

ting the bar to the ridge contour. However, plastic 

sleeve can not be adjusted and they should be rep

laced every few months.

2. M ultip le sleeve bar joints

In these designs several sleeves are substituted 

for the continuous single bar or the bar connected 

with more than 2 abutments.

Preiskel(1985) stated that if several short slee

ves were substituted for the continuous one, there 

was no need for the bar to run straight and it could 

be bent to follow the vertical contours as well as 

the anterior-posterior curvature of the ridge. The 

examples of such bars are Gilmore bar, Akerman 

bar, and CM bar.

Jumber(l98l) stated that if abutments for an 

overdenture could be selected in three planes, loca

ted anteriorly and posteriorly the overdenture was 

provided with greater degree of support, stability, 

and retention. The stability could also be obtained 

with several abutments splinted in one plane with 

a short single bar cantilevered distal to the stro

ngest abutment. We might obtain more retention 

and stability with the multiple sleeve bar than with 

the single sleeve bar.

However, Preiskel(1985) warned that the ben

ding of the bar to an anterior-posterior curve would 

prevent hinge rotation of the overdenture and mi

ght substitute a rocking motion. He stated that this 

was of slight clinical significance provided the den

ture was soundly constructed. He suggested that

when using this type of unit .it was recommended 

that a short extension of the bar be carried 5麵 
behind the most distal abutment. Then the sleeve 

positioned on this section would prevent any tende

ncy for distal part of lower denture to rise when 

sticky food was chewed.

Parel(1986) and Enquist et al(1988) stated that 

they did not get high success rate in overdenture 

cases which were retained by bars with cantileve

red extensions on osseointegrated implants.

We can imagine that in the multiple sleeve bar 

joint with cantilevered extension the stress could 

be concentrated on the surroumding bone of the 

osseointegrated implants rather more than in the 

single sleeve bar.

There are three main types of attachments used 

for overdentures supported by osseointegrated im

plants ; Studs, magnets, bars. The bar attachment 

is the mort popular one.

However, an osseointegrated implant is not lined 

by connective tissue acting like as a periodontal 

ligament. Functional load will be transferred direc

tly from the prosthesis to the bone via the implants. 

Prostheses supported by osseointegrated implants 

require careful design.
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