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Aadj@azhar.edu.eg Aim: The aim of this study was to radiographically evaluate ball versus locator

attachment systems for mandibular single implant-retained complete over denture.
Subjects and Methods: Twenty completely edentulous patients were randomly se-
lected from the Outpatient Clinic, Department of Removable Prosthodontics, Faculty of
Dental Medicine, (Boys, Cairo), Al-Azhar University. The patients divided into groups,
group I received single implant retained overdenture with ball and socket while group
II received single implant retained overdenture with locator attachment. Radiographic
evaluation was carried out with periapical radiograph using the extension cone paral-
lel technique. Results: Group I recorded higher bone loss than group after one year of

KEYWORDS overdenture insertion and the difference was significant. Conclusion: Locator attach-
ment provides optimal results regarding preservation of bone around implant fixture of
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implant retained overdenture than those with ball and socket attachment.
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Loss of teeth is one of the major handicaps in elderly patients, com-
promising their chewing efficiency and thus the nutritional status. For
such people complete dentures are the source to rely on but unfortu-
nately with conventional dentures, there are some issues of retention
and stability 2,

The concept of implant retained overdenture was documented to en-
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Prosthodontics, Faculty  of hance the quality of life and oral health. But the major problem with over

Dental Medicine (Boys) Cairo, dentures was its high cost. Clinical studies have shown that single implant
Al-Azhar University, Egypt. retained over denture is a viable alternative when cost is considered I,
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Dental Science, College of A wide variety of commercially available attachment systems is

Dentistry, Taibah University, used to connect implants to over dentures. Most commonly used attach-
kingdom of Saudi Arabia. ments include stud, bar, magmatic, and telescopic attachments. Each of
*  Corresponding Author e-mail: these types has owned its advantages, disadvantages, and special re-
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Many studies compared the efficacy of differ-
ent types of attachment systems and they found that
single implant over dentures with dome type mag-
net or ball attachments had biomechanical effects
similar to two-Implant over dentures. Attachment
systems of larger dimensions provided higher reten-
tive forces and that has stress breaking ability (ball
attachment) provided optimal stress distribution *-°,

With new types of connectors regularly being in-
troduced to the market, the efficiency of ball attach-
ments is well-documented. In 2001, Zest Anchors
introduced Locator attachment, which provides an
improved design that combines the best features of
the ball, ERA (extra-radicular attachment), and cap
attachment types. The newly developed Locator at-
tachment system has become widely applied. "%

Therefore, this study was done to compare be-
tween different attachment systems for mandibular
single implant-retained complete over denture, as
regards to radiographic evaluation.

PATIENTS AND METHODS

Twenty completely edentulous patients with
average age of 45-55 years free from any systemic
diseases that might affect implant placement were
randomly selected from the Outpatient Clinic,
Department of Removable Prosthodontics, Faculty
of Dental Medicine, Al-Azhar University (Boys,
Cairo). Informed consent was obtained from all pa-
tients after an explanation of the methodology prior
to enrolment in the study.

Prosthodontics phase of the treatment: An
acrylic complete denture was constructed for each
patient following the conventional steps for com-
plete denture construction with bilateral balanced
occlusion concept. After the denture was finished
and polished, it inserted in the patient’s mouth and
verification of esthetics, retention, stability, occlu-
sion, high spots and any sharp or overextension that
may cause pain were done. Post insertion instruc-
tions were done; patients were instructed to wear
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the dentures till adaptation was acquired. Acrylic
custom-made aiming device was constructed to
aid in correct film positioning during radiographic
evaluation.

Implant placement:

Following single stage surgical protocol, Single
dental implant fixture (Dentis, Dalseo-gu,Daegu
JKorea) with Implant length 10 mm, Implant diame-
ter 3.7 mm were placed at midline of mandibular al-
veolar ridge. Patients were randomly allocated into
two groups according to attachment used Group
I: Patients received ball and socket attachment.
Group II: Patients received locator attachment.
Housings were created in the fitting surface of the
denture to receive the female part or the attachments

using auto- polymerizing acrylic resin.

Observations:

Radiographic examination of the crystal bone
loss around the implant was carried out with film
sensor (RVG 5200, Carestream Dental / Kodak. USA
software), Aiming device with bite block and digi-
tal periapical film sensor inserted inside the patient’s
mouth then exposure was done using the extension
cone parallel technique. Fig (1) and Fig (2).

Fig (1): Aiming device carrying bite block with film sensor
during exposure.
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Fig (2): Crystal bone loss measuring.

RESULTS

The data were collected, tabulated and statis-
tically analyzed using SPSS® for windows. The
data distribution of normality was done by using
Kolmogorov-Smirnov test. The test showed normal
distribution of data and student t-test was used for
statistical analysis. The significance level was set
at P < 0.05. Statistical analysis was performed with
SPSS® Statistics Version 20 for Windows.

Bone loss:

Three months after loading, it was found that
groupl (ball and socket) recorded a higher bone loss
mean value (0.12 mm) than group2 (locator)(0.114
mm), the difference between the two groups was
statistically non-significant as indicated by t-test as
(p>0.05).

Six months after loading, it was found that
groupl (ball and socket) recorded a higher bone
loss mean value (0.21 mm) than group2 (locator)
(0.19 mm), the difference between the two groups
was statistically non-significant as indicated by t-
test as (p>0.05).

Nine months after loading, it was found that
groupl (ball and socket) recorded a higher bone
loss mean value (0.789 mm) than group2 (locator)
(0.66 mm), the difference between the two groups
was statistically significant as indicated by t-test as
(p<0.05).

12 months after loading, it was found that
groupl (ball and socket) recorded a higher bone
loss mean value (1.35 mm) than group2 (locator)
(0.931 mm), the difference between the two groups
was statistically significant as indicated by t-test as
(p<0.05).

DISCUSSION

The implant-retained overdenture with single
implant placed in the midline of the mandible has
been shown to be a successful prosthetic treat-
ment because of its relative simplicity, minimal
invasiveness, economy, improved retention and
stability.[314

In this study each patient in group (I) received
mandibular overdenture retained by ball attach-
ments. Ball attachments are widely used because of
their low-cost, ease of handling, minimal chair side
time requirements and their possible applications
with both root and implant retained prostheses!'>!.
Each patient in group (II) received mandibular
overdenture retained by locator attachment system.
Locator attachment system is an attachment system
with self-aligning feature and has dual retention (in-
ner and outer). The reduced height of this attach-
ment is advantageous for cases with limited interoc-
clusal space 16171,

Ball and socket attachment recorded a higher
bone loss mean values than locator attachment.
These results consistent with 3-dimentional fi-
nite element study compared between locator and
ball and socket attachments which concluded that
the locator attachments may provide an adequate
attachment system with respect to reducing the
stress on the implant body and supporting struc-
tures when compared with the ball attachments for
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implant-retained overdentures."®! However these
results in consistent with three-dimensional finite
element analysis evaluated the stress distribution
and force distribution on the surrounding bones in
ball and locator attachments in bone level and tissue
level implants. In this study, the maximum amount
of stress on the bone was for locator attachments.!!
This difference in the results may be due to differ-
ence in study between clinical and lab studies and
using different implant types.

CONCLUSION

Within the limitations of the present study, the
following conclusions can be drawn:

1. Locator attachment provide optimal results re-
garding preservation bone around implant fix-
ture of implant retained overdenture than those
with ball and socket attachment.

2. Single implant overdenture is a successful eco-
nomical treatment modality for completely
edentulous patients suffering from impaired
mandibular denture retention.

REFERENCES

1. Koole, S. and H. De Bruyn, Contemporary undergradu-
ate implant dentistry education: a systematic review. Eur J
Dent Educ, 2014. 18 Suppl 1: p. 11-23.

2. Reddy,N.S.,etal., Epidemiological survey on edentulous-
ness. ] Contemp Dent Pract, 2012. 13(4): p. 562-70.

3. Barai, G.D., et al., FEM analysis of single implant re-
tained mandibular overdenture with four different attach-
ment types: A review. International J. of Healthcare and
Biomedical Research, 2016. 4(2): p. 29-34.

4. Walton JN, Glick N, and M. MI., A Randomized Clinical
Trial Comparing Patient Satisfaction and Prosthetic
Outcomes with Mandibular Over Dentures Retained by
One or Two Implants. Int J Prosthodont, 2009;22:331-9.
22:p.331-339.

5. Chenga T, et al., Use of A Single Implant to Retain
Mandibular Overdenture: A preliminary clinical trial of
13 cases. J .Dental science, 2012.7: p. 261-266.

6. Shajahan J U, et al., Single Implant Retained Mandibular
Overdenture A Literature Review. Int J of Oral Health
Dent. Int J of Oral Health Dent, 2015. 7: p. 261-266.

ADJ-from Assiut, Vol. 3, No. 1

@

10.

12.

13.

14.

16.

17.

19.

Ahmed Y A and AF. K. Attachments Used with Implant
Supported Over Denture. Int Dent & Med J of Advan Res,
2016.2: p. 1-5.

Cheng, T., et al., Patient satisfaction and masticatory effi-
ciency of single implant-retained mandibular overdentures
using the stud and magnetic attachments. J Dent. 40(11):
p. 1018-23.

Kono, K., et al., In vitro assessment of mandibular single/
two implant-retained overdentures using stress-breaking
attachments. Implant Dent. 23(4): p. 456-62.

Schneider, A.L. and G.M. Kurtzman, Bar overdentures
utilizing the Locator attachment. Gen Dent, 2001. 49(2):
p.210-4.

. Biittel AE, Biihler NM, and M. CP, Locator or Ball

Attachment: A Guide for Clinical Decision Making.
Schweiz Monatsschr Zahnmed, 2009. 119: p. 901-918.

Kleis WK, et al., A comparison Of Three Different
Attachment Systems For Mandibular Two-Implant Over

dentures: One-Year Report. Clin Implant Dent Relt Res.,
2010. 12: p. 209-18.

Lee, E. and S.Y. Shin, The influence of the number and the
type of magnetic attachment on the retention of mandibu-

lar mini implant overdenture. J Adv Prosthodont, 2017.
9(1): p. 14-21.

Mahoorkar, S., S. Bhat, and R. Kant, Single implant sup-
ported mandibular overdenture: A literature review. The
Journal of the Indian Prosthodontic Society, 2016. 16(1):
p. 75-82.

. Budtz and J. E., Prosthodontics for the Elderly: Diagnosis

and Treatment. Chicago: Quintessence Publishing Co.,
Inc.; 2001.

Evtimovska E, et al., Th e change in retentive values of lo-
cator attachments and hader clips over time. J Prosthodont
2009. 18: p. 479-83.

Pasciuta M, Grossmann Y, and F. IM., A prosthetic solu-
tion to restoring the edentulous mandible with limited in-
terarch space using an implant-tissue-supported overden-
ture: A clinical report. J Prosthet Dent 2005. 93: p. 116-20

. Iman A. Eltaftazani, Amal H. Moubarak, and M. El-

Anwar, Locator Attachment versus Ball Attachment:
3-Dimentional Finite El ement Study. ED.J., 2010. 57: p.
2-13.

Mansour Rismanchian, et al., Stress Analysis of Ball
and Locator Attachments and Bone in Overdenture
Supported by Tissue Level and Bone Level Implants: A
Three-dimensional Finite Element Analysis. Journal of
International Oral Health, 2016. 8: p. 952-57.

Mohammed A. Osman, et al



J_QJB” OliwY) b 8314) wawy)) i)
Olaw)) wh) bouw) Ao bouw) 1)) deoly
JYoY.)

AADJ, Vol. 3, No. 1, April (2020) — PP. 5

gliwMll @ébil airiall d3paall dyiwll GLwpsll cnelo] @uai
Gayallg )51l alhiig jgilsglll cnalbiy ditiallg dulowll

120500 @yl abaias deeld Alliiie damme  131und! 3138 ol doledie (ulie oma

dyell yng dyyggos 05X deols Bpalall (yen) pliw¥l oy &S aS,sill aclinll anles WX @i .1
cansgnadl apyell aSloll | anb asols , liw¥l cb &S | plowX) Jila pole aud 2
DR.MIFAYAD@AZHAR.EDU.EG : il coslil] ig,aSI¥ ayydl

: uaAln))
ole dndll ddaudl plw¥l @abl condsl proasawll(eilSelih ulao (F8,0g 8,STN) condall delas¥ cle & @uuds sl dagdl

oAl A dawys

o) ul.ng.ui \_n.b A'.QJS AS)_»..:J.I 3.3.ou| dslei ¥ ‘qa.u.ﬁ.’ 4‘.3_7-)1_*” B:L:.L” Y 3.3.”9_6.\.: 5.5.1).]9.' ra)i‘ )Le."._vJ f:‘..,..:JI.mX!g 3'94'
30,llg 8,1 copdinll pllad plasuiuwly dsdll ddawdl glw¥) cabl Jo¥l dcgatl pucoans Il oyl @uandi & ,0;¥) deols (5yalall
dids plasanly decle Gl de ¥l plasiwl Lele&X¥l eudsll gla! 2 ,o3lSelll pliasy dndll dulawdl gloaw¥l cabl bl degodly.

s bogyse dujlew

S57S 3yl LSy dswlyadl po asly ple ey degadl po el pllae gladd mils Jo¥l degodl el 2] heS )]

Ayt e dndl) dlawdl plowl abl conds go S JSin s eilSell) couisll plias alasuiwl ol dawlyadl o guiiwl dwa M3
onall §oy09 8,ST plas (o ST duiaw

dygadll dsally dbagyll 3L dag> ,cond duw dwyd ole dndll ddawdl gliw¥l eabl duw dwye! duwsliall olelS
293 o Ll ) 350 g 0,5l pllas, Jluasl,

Radiographic Evaluation of Single Implant Retained Overdenture Using Locator Versus Ball and Socket Attachments



