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Abstract:  

The most common prosthetic problems in mandibular and maxillary dentures are lack of 

retention, stability and continue residual ridge resorbtion. So the patient needs greater 

retention to use their dentures. Attachment systems have been used for improving the 

retention and stability of implant supported overdentures in edentulous arches. Variety of 

commercially available attachment systems are used to retain implants overdentures. The 

attachments include stud, magmatic, telescopic and bar attachments. In the present article, 

were reviewed the literature concerning the types and design of attachments systems currently 

available.   Keywords: Types, and Systems of Attachment, Literatures Review   
 

Introduction: 

There are some problems in the treatment 

of fully edentulous patients such as 

residual ridge resorbtion, excess salivary 

flow, muscle tone reduction, and the 

retention quality of complete dentures. 

These patients need more retention for 

chewing and psychological reasons. (1) The 

retention is one of critical factors for 

determining patient satisfaction with 

removable prostheses. (2) The amount of 

retention that clinically acceptable depends 

on the amount of dislodging forces, the 

performance of the prosthesis during 

function, and the patient’s ability to place 

and remove the prosthesis. (3)Implants and 

attachments provide greater retention for 

the removable denture. (4)   Attachments 

can be defined as mechanical device for 

fixation, retention and stabilization of 

prosthesis. It made up of two or more 

parts; a retainer consisting of a metal 

receptacle and a closely fitting part. The 

former (the female matrix component) is 

usually contained within the normal or 

expanded contours of crown of the 

abutment tooth and the latter (the male 

patrix component), is attached to the 

denture framework. (5) Attachment systems 

have been traditionally employed as a 

mean of improving the retention and 

stability of tooth or implant supported 

overdentures in edentulous or partially 

edentulous arches. (6) Therefore can be 

improved patient satisfaction, 
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psychological profile, and emotional status.(4) 

 

On other hand, Fracture and loosening of 

the attachment system in the overdenture is 

said to be the most common prosthetic 

complication with mandibular and 

maxillary overdenture treatment. (7)  Also 

the cost of attachment is higher because 

the metal reinforcement and the laser 

welding needed to attach the clips are extra 

components in the overdenture. (8) 

A wide variety of commercially available 

attachment systems are used to connect 

implants to overdentures either by 

splinting or un-splinting the implants, most 

commonly used include stud, bar, 

magmatic, and telescopic attachments. 

Shafie(9)  stated that an attachments 

selection criteria according to, financial 

ability of the patient to cover treatment 

costs, personal choice and clinical 

expertise of the dentist, and experience and 

technical knowledge of the laboratory 

technicians. Also should allow for easy 

placement and removal of the prosthesis by 

the patient.(10) Un-splinting attachments: 

The separate attachments are easily used, 

less expensive and less space is needed 

relative to splinting attachment than bar 

attachment. Moreover, absolute parallism 

between the abutments is critical with ball 

attachments than with bar attachments. (11) 

Un-splinting attachment included:  

 

1- Stud attachments:  

Stud attachments consist of a female part 

which is frictionally retained over the male 

stud and incorporated into the denture base 

either by the means of a transfer coping 

system and the creation of a master cast 

incorporating a replica of the attachment or 

directly in the mouth using self-cured or 

light polymerized resin.(12)One of the main 

advantages of stud attachments is the 

ability of its use in cases with V-shaped 

arches where straight connection between 

the implants can affect the tongue space.(13)    

Stud attachments are classified according 

to function into resilient and non-resilient 

attachments. Resilient attachments permit 

some tissue ward vertical and rotational 

movements, thus protecting the underlying 

abutments or implants against overload. 

However, resilient attachments usually 

require a large space and might cause 

posterior mandibular resorption with the 

vertical movement of the denture. On the 

other hand, the non-resilient attachments 

do not permit any movement of the 

overdenture during function and were 

commonly employed when the inter-

occlusal space was limited.(14) Stud 

attachments include:  
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A-  

B-  

C-  

D- O-rings attachment:  

It is consists of a titanium male unit and an 

easily replaceable rubber-ring female unit 

that is retained in a metal retainer ring. It 

transfers the amount of stress to the 

abutments and provides an excellent shock 

resorbing effect during function.(15) 

Rodrigues et,al have evaluated that, the 

retention force of an O-ring attachment 

system in different inclinations to the ideal 

path of insertion and concluded that when 

the O-rings attachments were properly 

placed parallel each other, the retention 

were adequate for longer time and the 

retentive capacity of O-ring was affected 

by implant inclinations. (16) 

a- Ball and O-rings: 

 are commonly used because they have 

many advantages of design simplicity, ease 

of use and maintenance, less costly than 

other attachments options, times effective, 

and they offer more occlusal and bucco-

lingual spaces for artificial teeth which is 

favorable especially in the anterior maxilla, 

varying degrees of retention. (17) The 

disadvantages of O-ring attachment 

include wear of the O-ring with gradual 

loss of retention, and the need for periodic 

replacement from six to nine months 

depending on the complexity of the 

prosthesis, the chewing and dietary habits 

of the patient and the ease in insertion and 

removal of the prosthesis. (18) Also, 

Limited inter-arch space often restricts the 

prosthetic armamentarium to low-profile 

attachments and prevents the use of O-ring 

attachments. (19)  

 

b- Ball and socket attachments: 

 The ball and socket attachments consist of 

a metal ball (male portion) which is 

screwed into the fixture, where the female 

part is incorporated in the fitting surface of 

the denture. The female part may be one of 

the following types:   

1- The O-ring in which the retentive 

element is rubber ring. It’s better to have 

parallel implants otherwise the rubber ring 

will wear within a few weeks.   

2- A metal part as in Dalbo system. This 

permits less resilience however the 
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retentive forces are almost twice those 

obtained with the O-ring system.   

3-A spherical metal anchor in which the 

female part contains a spring. Thes

attachments have advantage of being 

resilient and easily activated. (20)   Many 

authors agree that for un-splinted implants, 

the most common attachment used is the 

ball attachment. (21) Ball attachments were 

claimed to be less costly, less technique 

sensitive and easier to clean 

than bars. Moreover, the potential for 

mucosal hyperplasia was more reduced 

with solitary ball attachments but bars 

were shown to be more retentive. (22)  Naert 

et al (23) had suggested that, the use of ball 

attachment was advantageous in regards to 

optimizing stress and minimizing denture 

movement. Another study was done to 

compare the retention of bar/clip, ball and 

magnet attachment in mandibular implant 

retained over denture. The ball and socket 

attachment recorded the highest value 

followed by the bar/clip then the magnet 

attachment. (24)  After 3-years of 

prospective study for implant-supported 

mandibular over dentures either retained 

with ball, bar or telescopic attachments, the 

authors found that implant success and 

peri-implant condition did not differ 

between both attachments but the ball 

attachment showed significantly higher 

frequency of technical complications than 

that of telescopic and bar attachment in 

implant supported overdentures. (21) 

 

B- Locator (self-aligning) attachment:   

The Locator attachment has quickly 

become one of the most popular implant 

overdenture attachment used because it has 

many advantages such as;  the self-

correcting alignment of the Locators 

reduce wear and tear on the attachment 

components by directing proper insertion 

of the appliance every time even when 

patients bite their dentures into place.(25) 

Locators have unique dual retention 

innovation (a combination of inside and 

outside retention) which provides the 

Locators with greater retention surface 

area than other attachments. Moreover, 

independent laboratory testing had 

demonstrated the high level of wear 

resistance inherent in the dual retention 

design. (26)One of the greatest advantages 

of Locator attachment is resiliency. The 

vertical resiliency should be provided for 

stress relief. The Locator attachment 

allows movements in both vertical plane 

and the hinge axis.(10)  The retentive force 

of the Locator, ball and Magnetic 

attachments is gained through mechanical 

interlocking, frictional contact or magnetic 
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forces of attraction between the patrices 

and matrices. An ideal attachment system 

should provide a high and stable retentive 

force with a low lateral force to the 

implant, not only in the parallel placement 

of the implant, but also in the implant 

inclination during recurrent dislodging.(27) 

 

 

 

 

C- Equator:  

The use of new connecting beams with 

implant through the tabs Equator using 

elastic rings “Seeger” placed in special 

cylinders’ form prefabricated along ring. 

This cylindrical contained is maintained in 

place, acting in good fixation used in 

restorations (28) , and extra radicular 

attachment with the female part (metal 

cap) inserted in the overdenture and male 

part projecting from the implant. 

(29)Equator attachment system offers the 

lowest profile and has the least overall 

displacement of any attachment system in 

the market giving the dentist and the 

technician superior case design options for 

esthetics and function, especially where 

space is limited. (30) It is the ease of use 

and increased retention force. At the same 

time, it should be noted that this retention 

system is compatible when all the available 

systems most implant. (31) 

 

D- Extra-coronal resilient attachments (ERAS):  

Extra-coronal resilient attachments are an 

extra-radicular with two design systems. 

The first is a denture attachment for 

placement on the proximal (mesialdistal) 

aspect of artificial crowns, while the 

second is an axial (or 

overdenture)attachment, either for 

placement inside the prepared roots or the 

ERA implant abutment for overdenture 

prosthesis. The abutments are available in 

two types; first is the straight one-piece 

abutment type and second are the two 

pieces angulated abutment type. Each ERA 

retentive system is available in four color 

codes (white, orange, blue and gray).( 32) It 

is indicated when resiliency is required as 

it provides vertical resiliency and universal 

stress relief.). (33)Extra-coronal resilient 

attachments have demonstrated appropriate 

mechanical resilience, retention and 
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stability. The main advantage of ERA 

attachments, when compared to implant 

supported prostheses, removable partial 

dentures retained by ERA has lower costs 

and a shorter time span for fabrication. (10)   

 

2- Telescopic attachments:  

Telescopic attachments consist of an inner 

or primary telescopic coping permanently 

attached to the abutment and a detachable 

outer or secondary telescopic coping 

attached to a removable prosthesis. The 

secondary coping engages the primary 

coping forming a telescopic unit that 

retains the prosthesis. (34) The advantages 

of telescopic attachments include: good 

frictional retention and stability, splinting 

in cases when bars are contraindicated 

irretrievability and facilitates hygiene, self-

seating mechanism which allows its use in 

patients with physical dexterity and less 

technical complications and maintenance. 

(35) In three years of prospective study for 

implant assistant mandibular over dentures 

either retained with ball, bar or telescopic 

attachments, the authors found that implant 

success and peri-implant condition did not 

differ between both attachments but the 

ball attachment showed significantly 

higher frequency of technical 

complications than that of telescopic and 

bar attachment in implant assistant 

overdentures. (21)The disadvantage of 

telescopic crowns has shortcoming which 

is the attachments used is difficult and long 

time in fabricating them, causing increase 

in cost. Moreover, retention reducing 

induces mechanical wear of copings. (36) 

 

3. Magnet attachments:  

Magnet attachments consist of two parts 

that attract each other by means of 

magnetic flux field for increasing retention 

and stabilization of the overdentures. A 

Magnetic attachment requires two 

elements where one of them would be 

fixed on an implant and the other in the 

denture. (37) A magnetic system consists of 

Magnet fixed in the denture base and a 

corresponding Magnetic attachment keeper 

that has either the form of a post with a 

dome on top to cover the remaining root or 

of implant abutment. These corresponding 

anchors are made of either a “soft” Ferro-

magnetic alloy, which can easily be 

magnetized and has no static magnetic 

field of their own.(38)  Magnet attachments 

are indicated for patients with physical 

disabilities, such as elderly or arthritic 

patients, because the path of the insertion 
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of the denture was unaffected by the 

retainer.  The magnetic unit offers little 

lateral resistance to displacement, which 

reduce the potentially damaging lateral 

force directed by a denture onto a tooth or 

implant.(39)   There are many advantages 

offered by magnets in comparison with un-

splinted attachments that include low 

profile, enabling them to be used in cases 

of inadequate inter-arch space. (40)  On 

other hand, the resistance of magnets for 

vertical denture dislodgement forces is 

significantly lower than those of bar clip 

and ball attachments after 90 days of 

function. (41) Moreover, Magnets are 

associated with reduced stability of the 

prostheses and decreases patient 

satisfaction.(42) 

 

 

 

Bar attachments   

 The bars are one of the most popular 

retention aids for implant assistant 

supported overdentures because of the 

improved retention and stability associated 

with them and their splinting effect.(43) The 

bar systems are used to splint the implants 

and they provide different degrees of 

movement towards the tissue, depending 

on the specific cross-sectional shape. (44) 

The bar attachment consists of a metallic 

bar that splints two or more implants or 

natural teeth spanning the edentulous ridge 

between them and a sleeve (supra-

structure) incorporated in the overdenture 

which clips over the original bar to retain 

the denture. (45)  The bar attachments are 

available in wide variety of forms, they 

could be prefabricated or custom made (46), 

and there are two basic types based upon 

the shape and the action performed. (47) Bar 

joint permits some degree of movement 

around the bar during mastication. Bar 

joint is resilient, providing vertical 

resiliency, hinge resiliency or both. (48) 

Examples of this group are the Hader bar 

joint, Ackermann bar, Baker clip, Dolder 

bar joint and Ceka bar joint. Bar joints are 

subdivided into main two types: single 

sleeve and multiple sleeves. The single 

sleeve has to run straight without allowing 

the anterio-posterior curvature of the arch, 

so it is used in square arches. On the other 

hand the multiple sleeves can follow the 

curvature of the arch. It also enables the 

use of more than one clip. (47) 
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Bar unit 

 is a non-resilient attachment that 

provides rigid fixation of the overdenture. 

It has parallel walls that prevent rotation or 

vertical movements of the prosthesis. (49)   

Examples of this group are Ceka bar units 

Milled bar, and Dolder bar units.The bar 

and clip attachments are probably the most 

widely used attachments for implant tissue 

support overdentures as they offer greater 

mechanical stability and more wear 

resistance than solitary attachments. In 

addition, short distal extensions from rigid 

bars can be achieved which contribute to 

the stabilization and prevent shifting of the 

denture. (22) 

 

Conclusion: 

The attachment assisted implant 

overdenture resolves many problems 

associated with conventional complete 

dentures. There are many types of 

attachment systems currently available.  

The selection of these attachments depend 

on factors such as amount of retention 

needed, available inter arch space, manual 

dexterities of the patient.  

 

Reference: 

1. Kapur K, Garrett N, Hamada M, Roumanas E, Freymiller E, Han T, et,al. 

Randomized clinical trial comparing the efficacy of mandibular implant supported 

overdentures and conventional dentures in diabetic patients. Part III: comparisons of 

patient satisfaction. J Prosthet Dent. 1999; 82: 416–427.  

2. Cune M, van Kampen F, van der Bilt A, Bosman F. Patient satisfaction and preference 

with magnet, bar-clip, and ball-socket retained mandibular implant overdentures: a 

cross-over clinical trial. Int J Prosthet Dent. 2005; 18:99–105.  

3. Savabi O, Nejatidanesh F, Yordshahian F. Retention of implant-supported overdenture 

with bar/clip and stud attachment designs. J  Oral Implantology. 2013; XXXIX: 140-

147  

4. Williams B, Ochiai K, Hojo S, Nishimura R, Caputo A. Retention of maxillary 

implant overdenture bars of different designs. J Prosthet Dent. 2001; 86: 603–607.  

5. Hjørting-Hansen E, Laney W, Broggini N, Buser D, Cochran D, Garcia L, et al. 

Glossary of oral and maxillofacial implants: Quint  Pub Ltd. Chicago, 2007, 224 .  

6. swain MV. Attachment systems for mandibular two-implant overdentures: a review of 

in vitro investigations on retention and wear features. Int J Prosthet Dent. 2009; 5:429-

440.  

7. Visser A, Raghoebar G, Meijer H, Vissink A. Implant-retained maxillary overdentures 

on milled bar supra structures: a 10-year follow-up of surgical and prosthetic care and 

aftercare. Int J Prosthet Dent. 2009;22: 181-92.  



www.ljmr.com.ly                                  ISSN:2413-6069                          ISSN: 2312-5365P 
 

Vol. 12  No.  2  year 2018                                                         GIF=0.898   9صفحة  
   
 

8. Slot W, Raghoebar G, Dijk G, Meijer H. Attachment of clips in a bar-retained 

maxillary implant overdenture: A clinical report. J Prosthet Dent. 2012;107: 353357  

9. Shafie H. Principles of attachment selection. Clinical and Laboratory Manual of 

Implant Overdentures Ames, Iowa: Blackwell. 2007.  

10. Trakas T, Michalakis K, Kang K, Hirayama H Attachment systems for implant 

retained overdentures: a literature review. Implant Dent. 2006; 15: 24-34.   

 

11. Osman RBM. Prosthodontic Outcomes of Zirconia Implants Supporting Overdentures: 

University of Otago; 2013; 6:277-8.  

12. Kakar. Oral implantology 1st Ed. New delhi. Jaypee Brothers Medical Publishers Pvt 

Ltd, 2001.   

13. Walton J, MacEntee M, Glick N. One-year prosthetic outcomes with implant 

overdentures: a randomized clinical trial. Int J Oral Maxillofac Implants. 2002;17:391-

398.   

14. Brewer AA, Fenton AH. The overdenture. Dent Clin North Am. 1973; 17: 723746.   

15. Winkler S, Piermatti J, Rothman A, Siamos G. An overview of the O-ring 

implantoverdenture attachment: clinical reports. J Oral Implants. 2002; 28: 8286. 

16. Rodrigues R, Faria A, Macedo A, Sartori I, de MattosMda G.  An in vitro study of 

non-axial forces upon the retention of an O-ring attachment. Clin Oral Implants Res. 

2009; 20:1314-1319.   

17. Slot W, Raghoebar G, Vissink A, Meijer H. Maxillary overdentures supported by 

anteriorly or posteriorly placed implants opposed by a natural dentition in the 

mandible: a 1‐year prospective case series study. Clin Implant Dent  and Related Res. 

2014;16:51-61.  

18. Tabata LF, Assunção WG, Barão VA, Gomes EA, Delben JA, de Sousa EA, et al. 

Comparison of single-standing or connected implants on stress distribution in bone of 

mandibular overdentures: a two-dimensional finite element analysis. J Craniofac 

Surgery. 2010;21:696-702 

19. Sadowsky SJ. Mandibular implant-retained overdentures: a literature review J Prosthet 

Dent. 2001; 86 : 468–473.  

20. Jiménez-Lopez V. Oral rehabilitation with implant-supported prostheses. In Implant 

supported mandibular overdenture Chicago, Berlin, London, Paris: Quint pub Co, 

USA. 1999. 

21. Krennmair G, Weinlander M, Krainhofner M, Piehslinger E Implant-supported 

mandibular overdentures retained with ball or telescopic crown attachments: a 3year 

prospective study. Int J Prosthet Dent. 2006; 19: 164-170.   

22. Krennmair G, Ulm C The symphyseal single-tooth implant for anchorage of a 

mandibular complete denture in geriatric patients: a clinical report. Int J Oral 

Maxillofac Implants. 2001;  16: 9 

23. Naert I, Alsaadi G, Quirynen M. Prosthetic aspects and patient satisfaction with two-

implant-retained mandibular overdentures: a 10-year randomized clinical study. Int J 

Prosthodont.2004; 17: 401-410. 

 



www.ljmr.com.ly                                  ISSN:2413-6069                          ISSN: 2312-5365P 
 

Vol. 12  No.  2  year 2018                                                         GIF=0.898   10صفحة  
   
 

24. Van Kampen F, Cune M, van der Bilt A, Bosman F.  Retention and postinsertion 

maintenance of bar-clip, ball and magnet attachments in mandibular implant 

overdenture treatment: an in vivo comparison after 3 months of function. Clin Oral 

Implants Res.2003; 14: 720-726. 

25. Swain MV. Attachment systems for mandibular two-implant overdentures: a review of 

in vitro investigations on retention and wear features. IntJ  prosthodont . 2009;22:429-

440.  

26. Mangano F, Mangano C, Ricci M, Sammons R, Shibli J, Piattelli A. Single‐tooth 

Morse taper connection implants placed in fresh extraction sockets of the anterior 

maxilla: an aesthetic evaluation. Clin Oral Implants Res. 2012;23:1302-1307.  

27. Assunçāo WG, Barāo VA, Tabata LF, De Sousa EA, Gomes EA, Delben JA. 

Comparison between complete denture and implant‐retained overdenture: effect of 

different mucosa thickness and resiliency on stress distribution. Gerodontology. 

2009;26:273 

28. Bornstein M, Cionca N, Mombelli A. Systemic conditions and treatments as risks for 

implant therapy. Int J Oral Maxillofac Implants. 2009; 24: 12-27 

29. Sugerman PB, Barber MT. Patient selection for endosseous dental implants: oral and 

systemic considerations. IntJ  OralMaxillofaci Implants 2002; 17: 191-201.  

30. Gotfredsen K, Holm B. Implant-supported mandibular overdentures retained with ball 

or bar attachments: a randomized prospective 5-year study. Int J Int J Prosthet Dent, 

2000;13:125-130.  

31. Batenburg R, Raghoebar G, Van Oort R, Heijdenrijk K, BoeringMandibular 

overdentures supported by two or four endosteal implants: a prospective, comparative 

study. Int J Oral Maxillofacsurgical  1998; 27: 435-439.  

32. Visser A, Raghoebar GM, Meijer HJ, Batenburg RH, Vissink A. Mandibular    

overdentures supported by two or four endosseous implants. Clinical oral implants 

research 2005; 16: 19-25.  

33. Heckmann S, Schrott A, Graef F, Wichmann M, Weber H. Mandibular twoimplant 

telescopic overdentures. Clin Oral implants Res. 2004; 15: 560-569.  

34. El-Dayem MA, Assad AS, Sanad ME, Mogahed SA. Comparison of prefabricated and 

custom-made bars used for implant-retained mandibular complete overdentures. 

Implant dentistry. 2009;18:501-511.  

35. Mericske‐Stern R, Taylor T, Belser U. Management of the edentulous patient. Clin 

Oral Implants Res. 2000;11:108-125.  

36. Guttal SS, Tavargeri AK, Nadiger RK, Thakur SL. Use of an implant o-ring 

attachment for the tooth supported mandibular overdenture: A clinical report. J Euro 

Dent . 2011; 5: 331.  

37. overdentures: experimental analysis with photoelasticity. Quint Int . 1997;28:50-54.  

38. Boeckler A, Ehring C, Morton D, Geis‐Gerstorfer J, Setz J. Corrosion of dental 

magnet attachments for removable prostheses on teeth and implants. J  Int J Prosthet 

Dent. 2009;18:308. 

39. Ceruti P, Bryant S, Lee J ,MacEntee M. Magnet-retained implant-supported 

overdentures: review and 1-year clinical report. J Can Dent Assoc. 2010;76 :1-6.  



www.ljmr.com.ly                                  ISSN:2413-6069                          ISSN: 2312-5365P 
 

Vol. 12  No.  2  year 2018                                                         GIF=0.898   11صفحة  
   
 

40. Krennmair, G,   Suto D, Seemann R. Patient preference and satisfaction with   

implant-supported mandibular overdentures retained with ball or locator attachments: 

a crossover clinical trial. Int  J  Oral Maxillofac Implants, 2012. 27: 1560-1568.  

41. El-Taftazani I, Moubarak A, El-Anwar M. Locator attachment versus ball attachment: 

3-Dimensional finite element study.J Egypt Dent. 2011; 57: 73-85.  

42. -Budtz-Jørgensen E. Restoration of the partially edentulous mouth-a comparison of 

overdentures, removable partial dentures, fixed partial dentures and implant treatment. 

J Dent. 1996; 24: 237-244.  

43. Preiskel HW. Precision attachments in prosthodontics: overdentures and telescopic 

prostheses: Quint Pub Company; 1985; 2.: 125-137.  

44. Walton JN, Huizinga SC, Peck CC. Implant angulation: a measurement technique, 

implant overdenture maintenance, and the influence of surgical experience. IntJ  Int J 

Prosthet Dent. 2001;14: 523–530.  

45. Wolfe R. Symposium on semiprecision attachments in removable partial dentures. 

Extracoronal attachments. Dental clinics of North America. 1985;29:185198.  

46. Chen I , Brudvik J, Mancl L, Rubenstein J, Chitswe K, Raigrodski AJ. Freedom of 

rotation of selected overdenture attachments: an in vitro study. J  Int J Prosthet Dent. 

2011;106:78-86.  

47. Al qutaibi AY. Attachments used with implant supported overdenture. J Adv    Dent 

Oral Health. 2016 ; 1: 001-005. 

48. Sadowsky SJ. Treatment considerations for maxillary implant overdentures: a 

systematic review.  J Int J Prosthet Dent. 2007; 97: 340-348.  

49. Misch CE. Contemporary implant dentistry. Elsevier Health Sciences.2007.  

 

 

 


