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ABSTRACT

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 
overdenture insertion and the difference was significant. Conclusion: Locator attach-
ment provides optimal results regarding preservation of bone around implant fixture of 
implant retained overdenture than those with ball and socket attachment.

INTRODUCTION

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 [1, 2] .

The concept of implant retained overdenture was documented to en-
hance the quality of life and oral health. But the major problem with over 
dentures was its high cost. Clinical studies have shown that single implant 
retained over denture is  a viable alternative when cost is considered [3-6].   

A wide variety of commercially available attachment systems is 
used to connect implants to over dentures. Most commonly used attach-
ments include stud, bar, magmatic, and telescopic attachments. Each of 
these types has owned its advantages, disadvantages, and special re-
quirements efficiently to be used.  [7]
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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 [8, 9].

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. [10-12] 

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 

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 
,Korea) 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 
group1 (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 
group1 (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 
group1 (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 
group1 (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.[13,14]

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[15].  
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 [16,17].

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.[18] 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.[19] 
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.
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األسنان طب  لكلية  الرسمي  النشر 
أسيوط األزهر  جامعة 

مصر

األزهــــر
مجلة أسيوط لطب األسنان

تقييم إشعاعي للغرسات السنية املفردة املثبتة ألطقم االسنان 

السفلية واملثبتة بنظامي اللوكاتور ونظام الكرة واملرفق
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قسم االستعاضه الصناعيه املتحركه، كلية طب االسنان )بنني(، القاهرة، جامعة االزهر، جمهورية مصر العربية. 1
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: الملخص 

على  املثبتة  السفلية  األسنان  أطقم  لتثبيت  مقابل)اللوكاتور(املستخدمني  واملرفق(  )الكرة  التثبيت  ألنظمة  شعاعي  تقييم  إجراء  الهدف: 
واحده.  سنية  غرسة 

 ، )بنني  أسنان.  طب  .كلية  املتحركة  السنية  االستعاضة  لقسم  اخلارجية  العيادة  من  عشوائية  بطريقة  املرضى  اختيار  واالساليب:مت  املواد 
واملرفق  الكرة  التثبيت  املثبتة باستخدام نظام  األولى أطقم األسنان السفلية  إلى مجموعتني اجملموعة  املرضى  األزهر. مت تقسيم  القاهرة(، جامعة 
تقنية  باستخدام  الشعاعية  األشعة  باستخدام  اإلشعاعي  التقييم  إجراء  .مت  اللوكاتور  بنظام  املثبتة  السفلية  األسنان  أطقم  الثانية  .واجملموعة 

التمديد. مخروط  موازية 

كبيرًا.  الفرق  وكان  الدراسة  من  واحد  عام  بعد  اجملموعة  من  أعلى  فقدان عظام  نتائج  األولى  اجملموعة  النتائج:  سجلت 

املثبتة على غرسة  السفلية  االسنان  أطقم  تثبيت  (يزيد بشكل كبير من  )اللوكاتور  التثبيت  نظام  استخدام  أن  الدراسة  استنتج من  اخلالصة: 
املقبس. ومرفق  الكرة  نظام  من  اكثر  سنية 

الفموية  بالصحة  املرتبطة  احلياة  جودة  تثبيت,  سنية,  غرسة  على  املثبتة  السفلية  االسنان  اطقم  سنيه,  :غرسه  املفتاحية  الكلمات 
اللوكاتور  , املقبس  و مرفق  الكره  نظام   , ,اتصال 


