
B
roadly defined as a condition char-
acterized by some degree of tooth 
loss, edentulism continues to be on 
the rise, whether it involves some 

teeth (ie, partial edentulism) or all teeth (ie, 
complete edentulism). In fact, the number of 
people with one or more edentulous arches 
is expected to continue to increase over the 
next 25 to 45 years.1,2 

Edentulous individuals may endure mul-
tiple psychological, emotional, physical, and 
functional effects resulting directly from 
their tooth loss. These individuals are often 
embarrassed by their tooth loss, demonstrate 
low self-esteem, and have limited social in-
teraction.3 Physically, they experience oral 
bone and soft-tissue resorption; decreased 
oral/facial support that subsequently contrib-
utes to a prematurely aged appearance; and 
decreased lip support and facial height.4-6 
Functionally, edentulism impairs an individ-
ual’s ability to eat properly and makes speak-
ing and enunciating sounds difficult.7 

For generations, the conventional rem-
edy for fully edentulous arches has been a 
full-arch removable denture. Although tooth 
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designs, base materials, and processing tech-
niques have evolved, conventional remov-
able full-arch dentures still represent the 
same basic design of a century ago. The den-
ture base fits over the bone and soft-tissue 
ridge, which deteriorates over time.2 Ridge 
resorption and consequential poor denture 
fit lead to denture movement and instabili-
ty that ultimately force wearers to use their 
lips, tongue, and cheek muscles to hold the 
denture in place; they also often experience 
chronic sore spots, discomfort, and an inabil-
ity to eat properly, as well as insecurity when 
speaking and laughing.2,5 

MORE SECURE OPTIONS
Today, however, osseointegrated implants 
that are placed to retain or support full-arch 
dentures or full-arch fixed restorations elim-
inate many of the disadvantages associated 
with conventional dentures. When endos-
seous osseointegrated implants are placed 
to retain or support full-arch dentures or 
fixed full-arch restorations, enhanced stabil-
ity, retention, and occlusal function can be 
achieved, ultimately contributing to greater 

comfort, improved self-confidence, better 
nutritional intake, and enhanced facial es-
thetics for the edentulous individual.2,6,7

Implant-Retained Dentures: When refer-
ring to cases in which implants are placed to 
retain an otherwise removable complete or 
partial denture prosthesis, the implants pro-
vide stability to the denture—referred to as 
an overdenture—while occlusal forces are 
supported by the individual’s remaining hard 
and soft tissues.2,7 

Implant-Supported Prosthesis: Cases in 
which implants support the prosthesis—
such as a full-arch bridge—involve a pros-
thesis that incorporates the implants and 
abutments/attachments to support occlusal 
forces and function, rather than the individ-
ual’s hard and soft tissues.2,7

Hybrid Prosthesis: Implants can also be 
placed to support a prosthesis in a fixed but 
detachable manner; only dentists can remove 
the appliance, by unscrewing it.2,7

Selecting the type of full-arch prosthe-
sis that will best restore an edentulous pa-
tient to normal function and quality of life 
requires thoughtful consideration of many 
factors. These include the individual’s abil-
ity to maintain proper oral hygiene, any po-
tential periodontal disease risk factors, and 
functional habits that could affect prosthesis 
longevity (e.g., clenching, grinding), among 
other factors. Other considerations include 
the patient’s hard- and soft-tissue volume and 
quality to accommodate the size, location, 
angulation, and quantity of implants required 
for support and/or retention, as well as the 
location of significant anatomical landmarks 
(e.g., alveolar nerve, sinus).

PLANNING THE  
APPROPRIATE PROSTHESIS
Treatment planning multiple aspects of im-
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plant placement, in addition to the different 
components of the full-arch overdenture or 
fixed full-arch restoration, minimizes com-
plications during surgery and prosthesis de-
livery, contributes to precise implant place-
ment and angulation, facilitates proper fit of 
the prosthesis, and decreases the likelihood 
of peri-implant disease risks. Predictable 
diagnosis and treatment planning for im-
plant-supported or implant-retained full-arch 
prostheses to restore edentulous arches has 
been enhanced through various technolo-
gies, which have included 3-dimensional 
(3D) implant treatment planning software, 
3D imaging such as cone-beam computed 
tomography (CBCT), and precision surgical 
guides, among others.8 

For example, CBCT imaging enables ex-
amination of detailed 3D views of oral anat-
omy for thorough assessment of bone den-
sity, height/width, alveolar nerve location, 
lingual concavity, and other landmarks when 
planning aspects of implant treatments, most 
importantly implant size, length, placement 
location, and angulation.9-13 Based on 3D di-
agnostic and treatment planning information, 
in addition to unique patient characteristics 
and prosthetic requirements, the most appro-
priate abutment, connection, and/or fixture 
type can also be determined.14,15

MAKING THE RIGHT CONNECTION
The type of abutments and attachments/con-
nections to be used in full-arch restorations is 
dependent on whether the prosthesis will be 
fixed, removable, or hybrid (ie, fixed detach-
able). Similar to natural tooth preparations 
for crown-and-bridge restorations, implant 
abutments must follow basic design princi-
ples that contribute to ideal emergence and 
angulation, height, and occlusion.16,17 Con-
siderations influencing abutment selection 
include such factors as soft-tissue height 
and contours, interocclusal space, level of 
support required, ability to facilitate oral hy-
giene, periodontal stability, and implant po-
sition and angulation.16,17 Based on these fac-
tors, abutments and connections for fixed or 
hybrid full-arch restorations have typically 
included screw-retained or cement-retained 
options. A retrievable full-arch restorative 
solution will be the focal point of the balance 
of this discussion.

Although few significant differences have 
been found between cement- and screw-re-
tained restorations in major and minor out-
comes, such as implant loss, crown loss, 
screw loosening, de-cementation, or porce-
lain fracture,18,19 each type presents unique 
advantages and disadvantages.20 The type 

have been reported with CBCT scans used 
for planning the placement and position of 
implants to secure full-arch restorations.14,26 
Such deviations of as much as 0.3 mm to 2.3 
mm between the surgical plan and the actu-
al plan of the hex, and from 0.3 mm to 2.4 
mm in the apex, help to explain why well-
planned treatments still result in prostheses 
that do not fit passively.26 

Unfortunately, poor prosthetic fit is a 
known risk factor for peri-implant diseases 
that directly affects peri-implant bone and 
soft-tissue integrity.27,28 Additionally, despite 
meticulous planning, placing implants at the 
ideal location and position for full-arch pros-
theses is not always possible; consequently, 
it may be necessary to place implants at a 
less-than-ideal angulation or orientation in 
order to circumvent issues related to inad-
equate bone quality or quantity.29,30 As a re-
sult, abutment/connection options may then 
be limited to cement-retainable components 
that increase the potential for subgingival ce-
ment, peri-implant diseases, and subsequent 
implant failure.23,30

It is also not uncommon for prosthe-
ses originally intended for fixed support or 
retention to be converted to overdentures 
requiring attachments.29 However, the orig-
inally placed implants may not have been 
positioned in parallel, which could result in 
premature attachment component wear, re-
tention loss, nonpassive prosthesis seating, 
and the need to replace insert housing.31 

Finally, despite meticulous treatment 
planning, selection and placement of the 
most appropriate and patient-specific im-
plants and abutment/connection compo-
nents, and stringent patient selection and 
implant maintenance follow-up, late im-
plant failures can occur after complete or 
partial implant osseointegration.32 This 
often necessitates explantation of the im-
plant(s), placement of a new implant, and 
fabrication of a new full-arch prosthesis to 
accommodate the new implant positioning, 
with the latter two usually requiring signif-
icant time, laboratory expense, and further 
financial investment by the patient.33

All of these potential challenges com-
bined underscore dentistry’s need for an 
attachment system that can mitigate the 
complications inherent with cementable 
and screw-retained full-arch restorations. 
Such an attachment system would elimi-
nate the need for placing angled abutments 
in the presence of nonparallel implants, 
correct convergence or divergence between 
implants, contribute to passive insertion 
and removal, resist component wear, and 

of abutment/connection selected for fixed or 
hybrid full-arch restorations affects passivi-
ty and fit, stability, occlusion, retention, and 
overall success.20,21 

Cement-Retained: Cement-retained pros-
theses incorporate an abutment that is first 
screwed and torqued into place, after which 
the prosthesis or restoration is cemented onto 
it. Cement-retained prostheses have gained 
popularity as a means to overcome the dif-
ficulties associated with implant angulation 
problems and nonparallel implants.22 How-
ever, although full-arch prostheses are fre-
quently cement-retained, residual cement at 
or below implant margins has been positive-
ly associated with peri-implant diseases that 
subsequently lead to implant failure.23 The 
potential for residual cement contamination 
of peri-implant tissues and the amount of 
cement required to retain restorations have 
been minimized through the use of custom 
abutments, which allow abutment/resto-
ration margins to be positioned at the ideal 
tissue-level location, as opposed to deep 
within the sulcus, which helps to avoid un-
detectable retained cement remnants.24

Screw-Retained: Screw-retained pros-
theses are secured via  retention screws that 
require a screw access hole typically posi-
tioned on the occlusal aspect, which is sealed 
with composite after placement. Popular 
based on their retrievability,25 screw-retained 
prostheses require consideration, planning, 
and management of the screw access hole 
exit point and closure to ensure proper oc-
clusal anatomy, avoid the facial aspect, pre-
vent microleakage and bacterial infiltration, 
and establish ideal function and esthetics.22 
Despite helping to prevent the negative se-
quelae associated with intraorally cemented 
restorations, screw-retained prostheses are 
often challenging and demanding. Attempt-
ing to provide a patient with an immediate 
hybrid prosthesis solution via the conversion 
of an existing denture is time consuming, in-
cludes a degree of complexity that may be 
challenging to some restorative clinicians, 
and typically results in a provisional prosthe-
sis with a loss of structural integrity given the 
degree of denture manipulation required to 
pick-up the temporary cylinders.

A CHALLENGING PROPOSITION
Despite the sophisticated nature and tremen-
dous amounts of information provided by 
CBCT scans, they present limitations that 
can complicate implant support and/or reten-
tion of full-arch prostheses. Underestimated 
jaw sizes (e.g., ~0.5 mm) and bone height, 
as well as unidentified areas of thin bone, 
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enhance overall full-arch restoration treat-
ment survival. To be most beneficial to both 
clinicians and patients, requisite character-
istics of such an attachment system should 
also include simplified chairside clinical 
procedures and cost effectiveness. 

THE LOCATOR F-TX SOLUTION
An alternative to cement- or screw-retained 
implant attachments is the Locator F-Tx 
fixed attachment system for rigid connection 
of full-arch restorations onto endosseous 
dental implants (LOCATOR F-Tx®, Zest 
Dental Solutions, zestdent.com). The use of 
the Locator F-Tx fixed  attachment system 
can eliminate the challenges associated with 
implant-supported full-arch prostheses, in-
cluding angled abutments, using cement- or 
screw-retained options, and/or placing im-
plants at different insertion axes.34-37

 According to prosthodontists in the 
American College of Prosthodontists and the 
American Academy of Maxillofacial Pros-
thetics surveyed about common restorative 
preferences for removable attachments, 86% 
of prosthodontists have used Locators,38 
most likely due to their 90% prosthodontic 
success rate over 3 years, which is higher 
than for other attachment systems observed 
during the same time frame.39 In a 3-year 
study, Locators demonstrated better clinical 
results than other attachments when peri-im-
plant hygiene, cost, prosthodontic mainte-
nance frequency, and ease of overdenture 

preparation were evaluated.40

Building on the success of the removable 
Locator, the Locator F-Tx fixed attachment 
system achieves fixation through a snap-
on attachment that eliminates the need for 
subgingival cement, prosthetic screws, and 
screw access channels. The attachment hous-
ing is internally threaded to accept a poly-
ether ether ketone (PEEK) retention ball or 
Radel processing ball, which then snaps into 
the abutment (Figure 1). These components 
eliminate the need for abutment temporary 
cylinder preparation, screw access channels 
and filling composite, and intensive chairside 
procedures to ensure retention of the full-
arch prosthesis. As a result, the Locator F-Tx 
fixed attachment system removes significant 
known risk factors for peri-implant diseases 
and subsequent implant failure.23,30 The pro-
visional or final prosthesis restored with the 
Locator F-Tx fixed attachment system, in 
comparison to a traditional screw-retained 
equivalent, yields greater structural integrity 
to the prosthesis and enhanced esthetics giv-
en the absence of screw access channels.

A spherical coronal abutment geometry en-
ables the denture attachment housings to rotate 
in any direction and correct up to 20° in any di-
rection from a common vertical reference be-
tween implants . Therefore, the Locator F-Tx 
fixed attachment can be positioned ideally for 
the prosthesis, reducing the need for angled 
abutments while ensuring a stress-free, passive 
fit. Considering that discrepancies and devia-

tions in implant/abutment position contribute 
to a non-passive fit of prostheses, the Loca-
tor F-Tx fixed attachment system’s spherical 
abutment geometry and ability to pivot in any 
direction is significant to creating a more par-
allel, stress-free draw for a prosthesis. 

Capable of being removed and reattached 
only by a dentist as needed, Locator F-Tx 
fixed attachment systems are indicated for 
rigid connection of partial and full-arch res-
torations with cross-arch stabilization on 
endosseous dental implants in the maxilla or 
mandible (Figure 2 through Figure 6). They 
can be used to stabilize newly fabricated 
full-arch restorations (eg, all-ceramic, PFM, 
or acrylic wrapped bars) or a conversion of 
the patient’s existing full denture. They can 
also be used to salvage a screw-retained full-
arch restoration after late implant failure and 
retreatment (Figure 7).

Contributing to its stability are aggres-
sive grooves and flats on the denture attach-
ment housing, which is easily and passively 
picked up in the prosthesis during a simple 
chairside procedure. These characteristics 
limit vertical and rotational movement, con-
tribute to prosthetic stability, and essentially 
lock the prosthesis into place. 

Further, compared with the complex 
protocol required to maintain, repair, and/
or salvage screw-retained or cement-re-
tained full-arch prostheses, Locator F-Tx 
fixed attachment systems have demonstrat-
ed favorable results regarding prosthodon-
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FIG 1. LOCATOR F-Tx. FIG 2. The abutments torqued onto the implants of the mandibular arch. FIG 3. Impression copings 
seated on abutments to take abutment level impressions for lab fabrication of final prosthesis. FIG 4. Milled titanium 
framework for mandibular IFCD (Framework was milled by Cagenix, cagenix.com). FIG 5. Seated denture attachment 
housings with new black processing balls on each of the mandibular abutments. FIG 6. Definitive prosthesis picked up 
chairside by cementing the framework to the denture attachment housings. 
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tic maintenance, cost, and ease of prepara-
tion. With Locator F-Tx fixed attachments, 
full-arch restorations can be quickly and 
easily removed during recall appointments 
and/or yearly maintenance appointments 
using simple hydraulic displacement or spe-
cialized instruments provided by the manu-
facturer, and only the retentive balls require 
replacement. Such procedures are far less 
intensive than drilling out composite materi-
al, unscrewing components, cleaning access 
channels and components, and then refilling 
them. With Locator F-Tx, there is also no risk 
that tiny retention screws are swallowed or 
aspirated by the patient, as all retention ball 
replacement is performed extraorally. Addi-
tionally, when salvaging a prosthesis in the 
case of a late implant failure, any retrofitting 
techniques can easily be performed chairside.

CONCLUSION
Using a novel F-Tx fixed attachment sys-
tem for implant-supported full-arch res-
torations eliminates the need for cement, 
screw access channels, retention screws, 
and composite filling materials, as well as 
the clinical complications and challenges 
such options present. Indicated for the rig-
id connection of full-arch restorations onto 
endosseous dental implants, a Locator F-Tx 
fixed attachment system involves a protocol 
that is simpler to place, easier to maintain, 
and more cost-effective and convenient for 

both dentists and patients alike. At a time 
when many patients could benefit from the 
life-altering benefits of implant-supported 
prostheses, a Locator F-Tx fixed attachment 
system can help make such solutions a real-
ity, particularly in cases where the adverse 
effects of edentulism and wearing conven-
tional removable dentures (eg, limited or 
thin bone and soft tissue) may present an-
atomical challenges that could otherwise 
compromise prosthetic integrity. Unlike the 
time-consuming and costly procedures as-
sociated with cement- and screw-retained 
abutment connections, Locator F-Tx fixed 
attachments are efficient, esthetically pleas-
ing, and less technique-sensitive.

ABOUT THE AUTHOR
Nadim Z. Baba, DMD, MSD
Professor, Advanced Education Program in
Prosthodontics, Loma Linda University,
Loma Linda, California

DISCLOSURE
Dr. Baba is a paid consultant for  
Zest Dental Solutions. 

REFERENCES
1. Douglas CW, Shih A, Ostry L. Will there be a need 

for complete dentures in the United States in 2020? 
J Prosthet Dent. 2002;87(1):5-8.

2. DiMatteo A. Dentures and implants: bringing them 
together for a winning combination. Inside Dentist-
ry. 2009;5(1):97-104.

4

FIG 7. The LOCATOR F-Tx can also be used to salvage a screw-retained full-arch restoration after late implant failure 
and retreatment.

3. Fiske J, Davis DM, Frances C, Gelbier S. The emo-
tional effects of tooth loss in edentulous people. Br 
Dent J. 1998;184(2):90-93.

4. Henry K. Q&A on the future of implants. Dental 
Equipment and Materials. 2006.

5. Rossein KD. Alternative treatment plans: im-
plant-supported mandibular dentures. Inside 
Dentistry. 2006;2(6):42-43.

6. Little D, Apparicio T. Aesthetic denture rehabilita-
tion. Dent Today. 2012;31(1):120-123.

7. Vogel RC. Implant overdentures: a new standard 
of care for edentulous patients—current concepts 
and techniques. Compend Contin Educ Dent. 
2008;29(5):270-276.

8. Nickenig HJ, Eitner S. Reliability of implant place-
ment after virtual planning of implant positions 
using cone beam CT data and surgical (guide) 
templates. J Craniomaxillofac Surg. 2007;35(4-
5):207-211.

9. Wöhrle PS. Predictably replacing maxillary incisors 
with implants using 3-D planning and guided 
implant surgery. Compend Contin Educ Dent. 
2014;35(10):758-762, 764-766, 768. 

10. De Oliveira RC, Leles CR, Normanha LM, et al. 
Assessments of trabecular bone density at implant 
sites on CT images. Oral Surg Oral Med Oral 
Pathol Oral Radiol Endod. 2008;105(2):231-238. 

11. Eufinger H, König S, Eufinger A, et al. [Signifi-
cance of height and width of the alveolar ridge in 
implantology in the edentulous maxilla. Analysis of 
95 cadaver jaws and 24 consecutive patients]. Mund 
Kiefer Gesichtschir. 1999;3(suppl 1):S14-S18. 

12. Salimov F, Tatli U, Kürkçü M, et al. Evaluation of 
relationships between preoperative bone density 
values derived from cone beam computed tomog-
raphy and implant stability parameters: a clinical 
study. Clin Oral Implants Res. 2014;25(9):1016-
1021. 

13. Mello LA, Garcia RR, Leles JL, et al. Impact of 
cone-beam computed tomography on implant plan-
ning and on prediction of implant size. Braz Oral 
Res. 2014;28(1):46-53. 

14. Ferrare N, Leite AF, Caracas HC, et al. Cone-beam 
computed tomography and microtomography for 
alveolar bone measurements. Surg Radiol Anat. 
2013;35(6):495-502.

15. Arunyanak SP, Harris BT, Grant GT, et al. Digital 
approach to planning computer-guided surgery and 
immediate provisionalization in a partially edentu-
lous patient. J Prosthet Dent. 2016;116(1):8-14.

16. Solow RA. Clinical considerations for selecting 
implant abutments for fixed prosthodontics. Gen 
Dent. 2015;63(1):30-36.

17. Giglio GD. Abutment selection in implant-sup-
ported fixed prosthodontics. Int J Periodontics 
Restorative Dent. 1999;19(3):233-241.

18. Sherif S, Susarla HK, Kapos T, et al. A system-
atic review of screw- versus cement-retained 
implant-supported fixed restorations. J Prosthodont. 
2014;23(1):1-9.

19. Lemos CA, de Souza Batista VE, Almeida DA, et 
al. Evaluation of cement-retained versus screw-re-
tained implant-supported restorations for marginal 
bone loss: a systematic review and meta-analysis.  
J Prosthet Dent. 2016;115(4):419-427.

20. Michalakis KX, Hirayama H, Garefis PD. 
Cement-retained versus screw-retained implant 
restorations: a critical review. Int J Oral Maxillofac 
Implants. 2003;18(5):719-728.

21. Lee A, Okayasu K, Wang HL. Screw- versus 
cement-retained implant restorations: current con-
cepts. Implant Dent. 2010;19(1):8-15.

22. Wadhwani C, Piñeyro A, Avots J. An esthetic solu-
tion to the screw-retained implant restoration: intro-
duction to the implant crown adhesive plug: clinical 

7



report. J Esthet Restor Dent. 2011;23(3):138-143.
23. Wilson TG Jr. The positive relationship between 

excess cement and peri-implant disease: a pro-
spective clinical endoscopic study. J Periodontol. 
2009;80(9):1388-1392.

24. Wadhwani CP, Piñeyro AF. Implant cementation: 
clinical problems and solutions. Dent Today. 
2012;31(1):56, 58, 60-62.

25. Lewis MB, Klineberg I. Prosthodontic consid-
erations designed to optimize outcomes for sin-
gle-tooth implants. A review of the literature. Aust 
Dent J. 2011;56(2):181-192.

26. Van Assche N, van Steenberghe D, Guerrero ME, 
et al. Accuracy of implant placement based on 
pre-surgical planning of three-dimensional cone-
beam images: a pilot study. J Clin Periodontol. 
2007;34(9):816-821.

27. Roos-Jansåker AM, Renvert H, Lindahl C, Renvert 
S. Nine- to fourteen-year follow-up of implant treat-
ment. Part III: factors associated with peri-implant 
lesions. J Clin Periodontol. 2006;33(4):296-301.

28. Wadhwani C, Piñeyro A, Hess T,et al. Effect of 
implant abutment modification on the extrusion of 
excess cement at the crown-abutment margin for 
cement-retained implant restorations. Int J Oral 
Maxillofac Implants. 2011;26(6):1241-1246.

29. Asawa N, Bulbule N, Kakade D, Shah R. Angulat-

ed implants: an alternative to bone augmentation 
and sinus lift procedure: systematic review. J Clin 
Diagn Res. 2015;9(3):ZE10-13. Epub 2015 Mar 1.

30. Linkevicius T, Puisys A, Vindasiute E, Linkev-
iciene L, Apse P. Does residual cement around 
implant-supported restorations cause peri-implant 
disease? A retrospective case analysis. Clin Oral 
Implants Res. 2013;24(11):1179-1184.

31.Yeung TC, Jameson LM. Converting an im-
plant-supported fixed prosthesis to an overdenture 
because of fixture loss: a case report. Int J Oral 
Maxillofac Implants. 1990;5(4):405-408.

32. Swamberg DF, Henry MD. Avoiding implant over-
load. Implant Soc. 1995;6:12-14.

33. Watson CJ, Tinsley D, Sharma S. Implant com-
plications and failures: the complete overdenture. 
Dent Update. 2001;28(5):234-238, 240.

34. Gomes EA, Assuncao WG, Tabata LF, et al. Effect of 
passive fit absence in the prosthesis/implant/retaining 
screw system: a two-dimensional finite element anal-
ysis. J Craniofac Surg. 2009;20(6):2000-2005.

35. Arun Kumar G, Mahesh B, George D. Three 
dimensional finite element analysis of stress dis-
tribution around implant with straight and angled 
abutments in different bone qualities. J Indian 
Prosthodont Soc. 2013;13(4):466-472.

36. Misch CE. Contemporary Implant Dentistry. 2nd 

ed. St. Louis, MO: Mosby; 1999.
37. Barbier L, Schepers E. Adaptive bone remodeling 

around oral implants under axial and nonaxial 
loading conditions in the dog mandible. J Oral 
Maxillofac Implants. 1997;12(2):215-223.

38. Cardoso RC, Gerngross PJ, Dominici JT, Ki-
at-amnuay S. Survey of currently selected dental 
implants and restorations by prosthodontists. Int J 
Oral Maxillofac Implants. 2013;28(4):1017-1025.

39. Mackie A, Lyons K, Thompson WM, Payne AG. 
Mandibular two-implant overdentures: three-year 
prosthodontic maintenance using the locator attach-
ment system. Int J Prosthodont. 2011;24(4):328-
331.

40. Zou D, Wu Y, Huang W, et al. A 3-year prospective 
clinical study of telescopic crown, bar, and locator 
attachments for removable four implant-support-
ed maxillary overdentures. Int J Prosthodont. 
2013;26(6):566-573.

41. Turk PE, Geckili O, Turk Y, et al. In vitro compar-
ison of the retentive properties of ball and locator 
attachments for implant overdentures. Int J Oral 
Maxillofac Implants. 2014;29(5):1106-1113.

42. Cristache C, Muntianu LA, Burlibasa M, Didilescu 
AC. Five-year clinical trial using three attachment 
systems for implant overdentures. Clin Oral Im-
plants Res. 2014;25(2):e171-e178.

5


