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ABSTRACT

Background: Dental implants have solved all of the problems of retention and stability of 
conventional complete dentures. The improved retention and stability of overdentures retained by 
two, three or four implants have resulted in an improvement in overall patient satisfaction, together 
with improvement in the chewing ability and biting force. The choice of selection of the type of 
attachment will mainly depend upon the need for stabilization against horizontal forces. Rigid 
attachments have been advocated to provide optimum stabilization against horizontal forces.

Materials and Methods: Three interforaminal implants have been installed in the edentulous 
mandible of twelve completely edentulous patients. After 3 month from implant installation the 
patients were randomly divided into two equal groups; the first group received a ball attachment, 
while the second group received a parallel wall telescopic attachment. All patients received new 
complete dentures fabricated with a chroum-cobalt framework embedded in the fitting surface of 
the denture. Satisfaction, masticatory ability and the biting force were recorded for all patients in 
both groups at the following intervals; before implant installation, 2 weeks after loading, 3 month 
after loading and after a 1 year follow up.

Results: There was a statistically significant improvement in patient satisfaction between the 
conventional complete denture before implant installation and the implant supported overdenture 
after implant installation, with in each group of patients.  When comparing between the two groups, 
there was no statistically significant difference with regards to patient satisfaction , chewing ability 
and biting force after a 1 year follow up, with a slightly higher mean score value in the telescopic  
attachment group.

Discussion: Placement of 3 interforamenal implants with ball attachment with a chrome-cobalt 
framework embedded in the fitting surface of the complete dentures have limited the resiliency of 
the ball attachment and so decreased the liability of movement or fracture of the overdenture. When 
comparing the splinted ball attachment with the rigid splinted parallel wall telescopic attachment, 
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INTRODUCTION 

Patients wearing conventional complete 
denture usually suffer from many problems and 
complications that has its bad consequences. Bone 
resorption is one of these consequences, which is 
further accelerated by poorly fitting denture 1. The 
decrease in bone volume causes a reduction in 
stability and retention of the denture, especially 
in the mandible where bone resorption is more 
pronounced. In addition, lower denture movement 
during function often cause trauma to the underlying 
mucosa resulting in flabby tissues,   fibrous tissue 
hyperplasia, sore spots and ulcers 2. Therefore, 
several treatment modalities have been proposed 
to overcome the complete denture problems. 
These include vestibuloplasty, ridge augmentation, 
distraction osteogenesis, and dental implants3.

The use of dental implant for managing 
edentulous patients had been integral treatment 
modality in prosthetic dentistry. Implant prosthesis 
have shown dramatic improvement in chewing 
efficiencies, esthetic, confidence, quality of life and 
patient satisfaction4. 

The evidence, according to McGill consensus, 
currently available suggests that the restoration 
of the edentulous mandible with a conventional 
denture is no longer the most appropriate first 
choice prosthodontic treatment. There is now 
overwhelming evidence that a 2implant overdenture 
should become the first choice of treatment for the 
edentulous mandible5.

A wide variety of implant overdenture designs 
with various numbers of implants and different 
attachment types for the connection of implants 

and removable dentures have been described. 
Commonly used abutment types included round or 
milled bars, ball attachments, magnet attachments, 
and rigid (cylindrical) and non-rigid (resilient) 
telescopic coping6,7,8.  

It was assumed that bars and parallel-walled 
telescopic crowns are considered the most suitable 
prosthetic option in cases with the advanced atrophy 
of the alveolar crest providing stability, to resist the 
horizontal forces9. 

Telescopic crowns on four implants provided an 
optimal restorative concept of overdenture with the 
bridge-like design of the removable superstructure. 
The telescopic crowns ensured a stable denture and 
facilitated oral hygiene especially in patients with 
impaired manual dexterity. They stated that this kind 
of removable superstructure might be designated 
as “Perio-overdenture”. Moreover it ensures good 
accessibility for cleaning in the context of oral 
hygiene homecare procedures which might reduce 
the risk for hyperplasia and peri-implantitis8.

It was stated  that the two-implant overdenture 
is not the gold standard of implant therapy, it is the 
minimum standard that should be sufficient for most 
people, taking into account performance, patient 
satisfaction, cost and clinical time10. 

Increasing the number of supporting implants 
decreases the potential for single-axis fulcrum 
movement between attachment points and lessens 
the effect of a specific retention release period 
during functional movements 11

Krennmar et al. 2006 conducted a study which 
indicated that both ball attachments and resilient 
telescopic crowns used on isolated implants in the 

there was no statistically significant difference in patient satisfaction, chewing ability and biting 
force after a one year follow up. Both the ball attachment and the parallel wall telescopic attachment 
are viable option for an overdenture attachment. 

KEYWORDS: overdenture, telescopic attachment, ball and socket attachment, completely 
edentulous patients.
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edentulous mandible are viable treatment options. 
Implant success and peri-implant conditions did 
not differ between ball attachments and telescopic 
crowns used as retention modalities for implant 
overdentures, but the frequency of technical 
complications was significantly higher with ball 
attachments than with resilient telescopic crowns12,13.

METHODOLOGY

This study was conducted on twelve completely 
edentulous patients with an age range of 55-65 
years. Inclusion criteria for the study included: 
1-Completely edentulous patients with sufficient 
bone height inter-foraminally to accommodate 
three  implants* 10 mm in length and 3.7 mm in 
diameter as ensured from a cone beam CT**. 2. 
Inter-arch distance should be at least 12 mm with 
no tempro-mandibular disorders. 3. Patients with no 
systemic disease that might affect bone quality or 
post-operative healing. 4. Patients with no history 
of clenching or bruxism.

Oral information about the dental implant 
surgical and prosthetic procedures was given to 
the patient and a written approval was signed by 
each patient. Only motivated patients who show 
cooperation participated in the study.

A thorough intra and extra oral visual and 
clinical examination was carried out for all patients 
to ensure that the patients fulfilled the inclusion 
criteria for the research.

For all patients an upper and lower conventional 
complete dentures were constructed with the usual 
steps and delivered to the patient.  After a period of 
adjustment and adaptation of 6 weeks patients were 
asked to fill the “Patient satisfaction questionnaire14 
after functioning with the upper and lower dentures.   

The masticatory function was recorded by filling out 
a Masticatory chart15 and by measuring the patients 
biting force using the Iload star device***, which was 
used to measure both right and left sides and the 
peak values in newton.

The lower denture was then duplicated to 
construct a radiographic stent for cone beam 
imaging to ensure the presence of sufficient bone 
inter-foraminally to accommodate the chosen 
implant size. All patients had pre-operative cone 
beam CT for proper implant planning.

The radiographic stent was then modified to be 
used as a surgical stent. All patients received 2gm 
amoxicillin 2 hours before surgery. All implants were 
installed under local anesthesia****. Three implants 
were installed in the mandibular edentulous jaw at 
the canine areas bilaterally, and one in the midline 
or in the central incisor region. A crestal incision 
was made, then the drilling sequence was followed 
using the Dentis surgical kit, all implants were of 
diameter 3.7mm and length 10mm.  

After implant installation, patients were randomly 
divided into two equal groups; each group consisted 
of 6 patients. Patients of the First group received 
3 inter-foramenal implants to support and retain 
an overdenture with ball and socket attachment 
while patients of the Second group received three 
inter-foramenal implants to support and retain an 
overdenture with telescopic attachment. All Patients 
were instructed not to wear their dentures for 1 
week, pain killers were also prescribed to reduce 
post-operative pain and to follow a soft diet.

A week after surgery, the patients were recalled 
to remove the sutures and to modify the patient 
denture with soft liner.

* DENTIS dental implant system, KOREA
** Planmeca, Helsinki, Finland
*** Iload star digital USB sensor, load star sensor Mountain View, CA.
**** Ubistesin Forte, 3M ESPE AG, Geramny
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After 3 months, the second stage surgery started 
where a small crestal incision was done to expose 
all of the three implants in both group of patients 
with the aid of the surgical stent to identify the exact 
position of the implants. The covering screw was 
removed and replaced with the healing abutment 
which was left for 10 days to allow for adequate 
healing.

After complete healing, the healing abutment was 
removed, then a new metal reinforced mandibular 
complete dentures were constructed for all patients 
in both groups, following the conventional steps.

N.B: After reaching the try in stage, a putty 
index was made on the master cast with the waxed 
up denture base.. 

Frame work fabrication for all groups of patients 

For the patients receiving a ball attachment; the 
three ball attachment with their nylon caps (metal 
housing)  were screwed to the implant analogues, 
and then a framework was waxed up  on the three 
ball abutments with their nylon caps, and then 
casted into a chrome cobalt framework to be finally 
embedded within the acrylic  fitting surface of the 
denture.

For the patients receiving telescopic attachments, 
the three abutments was then screwed to the implant 
analogues and all of the abutments will be milled to 
of parallel using a milling machine. A frame work 
was waxed up over the three telescopic abutments 
and then casted into a cobalt-chromiuim alloy to 
be embedded to the fitting surface of the acrylic 
complete denture.

After the framework fabrication, it was returned 
to the master cast, and using the putty index, the teeth 
were set over the framework. The framework with 
the teeth set were then tried in the patients mouth, 
to check the centric relation, vertical dimension, and 
the proper teeth arrangement of the teeth.

Flasking, packing and curing of the waxed 
up metal framework was carried out in the 
conventional manner, then finishing and polishing 
of the processed lower dentures was carried out, and 
delivered to the patients.

Pick up of the attachments 

First group: patients receiving a ball and socket 
attachment (Figure 1).

Three ball abutments were screwed to the 
implants with their nylon caps (metal housing). The 
lower denture with the chrome-cobalt framework 
embedded in the fitting surface was seated in the 
patient mouth, proper seating of the denture was 
checked. The upper denture was then seated and the 
centric relation was checked. The nylon caps (metal 
housing) was picked up in the fitting surface of 
lower denture, using a primer* and a resin adhesive 
Cement Relay X**. (Figure 2).

Retention and stability of the lower and upper 
denture was strictly evaluated, and any premature 
contacts was removed by selective grinding.

Second group: patient receiving a telescopic at-
tachment (Figure 3, 4).

The three telescopic parallel wall abutments 
were screwed to the implants in the patients mouth. 
The three telescopic abutments in this clinical study 
were considered to be primary copings while the 
embedded framework in the fitting surface of the 
lower denture was considered as a secondary coping. 
The lower denture was seated in the patients mouth, 
and proper seating was ensured. The upper denture 
was seated, and the centric relation was checked.

All patients were recalled after 3 days for 
occlusal adjustment. Patients were recalled in the 
assigned follow-up periods to record satisfaction 
and biting force (immediately after delivery, 3 and 
12 months later).

* Primer silane, 3M, ESPE, Germany  
** Self adhesive universal resin cement, Relay X, 3M, ESPE
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RESULTS 

The mean and standard deviation values were 
calculated for each group in each test. Data were 
explored for normality using Kolmogorov-Smirnov 
and Shapiro-Wilk tests. Data showed non-parametric 
(not-normal) distribution. Mann Whitney test was 
used to compare between two groups in non-related 
samples.

The significance level was set at P ≤ 0.05. 
Statistical analysis was performed with IBM® 
SPSS® Statistics Version 20 for Windows.

When comparing the  mean patient satisfac-
tion scores  with in each group of patients , it was a 
found that in the group of patients receiving a ball 

attachment, there was a statistically significant dif-
ference in patient satisfaction scores before implant 
installation, after 3 month from loading (P=0.004), 
and after 1 year from loading (p=0.003). While 
there was no statistically significant differences in 
patient satisfaction before implant installation and 
after 2 weeks from loading (P=0.157). Similarly in 
the  group of patients receiving a telescopic attach-
ment it was found that there was a statistically sig-
nificant difference in the patient satisfaction scores 
throughout all the periods of measurement, before 
implant installation and after 2 weeks from loading 
( P=0.046), after 3 month from loading (P=0.005), 
and after 1 year from loading ( P=0.004). 

Fig. (1) Ball abutments intra-orally

Fig. (4) fitting surface of lower denture with embedded 
telescopes.

Fig. (2) Fitting surface of the lower denture with the embedded 
frame-work.

Fig. (3) Telescopic abutments intraorally       
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When comparing the patient  mean satisfaction 
scores during the different intervals in both groups 
of patients, it was found that there was no significant 
difference in patient satisfaction scores between the 
ball attachment and the telescopic attachment during 
the 1 year follow up , but the telescopic attachment 
showed a slightly higher mean score through out the 
different intervals. (Table 1), (Fig 5).

TABLE (1) The mean, standard deviation (SD) 
values of Satisfaction in both groups

Variables

Satisfaction
p-valueBall 

attachment
Telescope 

attachment
Mean SD Mean SD

Before 
application

1.42 aA 0.67 1.75 aA 0.75 0.178ns

After 2 weeks 1.25 aA 0.45 1.42 bA 0.67 0.443ns
After 3 months 0.58 bA 0.51 0.83 cA 0.58 0.378ns

After 1 year 0.33 bA 0.49 0.50 dA 0.52 0.514ns
p-value ≤0.001* ≤0.001*

Superscripts with different small letters indicate 
statistically significance difference within the same 
column. Superscripts with different capital letters indicate 
statistically significance difference within the same row. 

*; significant (p≤ 0.05)     ns; non-significant (p>0.05),

The masticatory function in this trial was 
recorded both objectively and subjectively. A patient 
masticatory chart was used, and also the patient 
biting force was recorded using the iload star device 
in newton.

When comparing the scores of the masticatory 
chart with in each group of patients, in both groups it 
was found that there was no statistically significant 
difference between all of the interval periods after a 
1 year follow up. 

When comparing the masticatory chart scores 
between the two groups, it was found that there was 
no statistically significant difference in masticatory 
chart score between the two groups, but a slightly 
higher mean score in the telescopic group was 
observed (Table 2, fig 6)

TABLE (2) The mean, standard deviation (SD) values 
of Masticatory ability in both groups.

Variables

Masticatory ability
p-valueBall 

attachment
Telescope 

attachment
Mean SD Mean SD

Before 
application

1.78 aA 1.86 2.56 aA 1.94 0.436ns

After 2 weeks 1.78 aA 1.86 2.56 aA 1.94 0.436ns
After 3 months 1.33 aA 1.73 1.89 aA 1.90 0.605ns

After 1 year 1.11 aA 1.76 1.89 aA 1.90 0.436ns
p-value 0.801ns 0.194ns

Superscripts with different small letters indicate 
statistically significance difference within the same 
column. Superscripts with different capital letters indicate 
statistically significance difference within the same row. 

*; significant (p≤ 0.05)     ns; non-significant (p>0.05),

Fig. (4): Bar chart representing scores of Satisfaction Fig. (5): Bar chart representing scores of Masticatory ability
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The biting force in newton recorded in this trial 
has shown a statistically significant difference with 
in each group of patients through out the different 
intervals. In the group of patients with the ball 
attachments there was a statistically significant 
difference  before implant installation, after 2 weeks 
from loading, after 3 month from loading, and after 
1 year from loading (p=0.004). The highest mean 
value was found after one year of loading (79.83 
± 7.72), followed by after 3 months from loading 
(64.70 ± 8.42), the lowest mean value was found 
in before implant installation (32.95 ± 2.64). A 
statistically significant difference was also found 
within each of the time interval in the telescopic 
attachment group, there was a statistically significant 
difference before implant installation , after 2 weeks 
from loading, after 3 month from loading, and after 
1 year from loading (p≤0.001). The highest mean 
value was found after one year of loading (92.20 
± 6.64), followed by after 3 months from loading 
(77.20 ± 6.64), the lowest mean value was found in 
before implant installation (38.37 ± 3.15).

When comparing the mean score of biting force 
in newton there was no statistically significant 
difference in the mean biting force between the 
two groups, with a slightly high mean value in the 
telescopic attachment group (Table 3. Fig 7)

TABLE (3) The mean, standard deviation (SD) 
values of Biting force in both groups.

Variables

Masticatory ability
p-valueBall 

attachment
Telescope 

attachment
Mean SD Mean SD

Before 
application

32.95 aA 2.64 38.37 aA 3.15 0.256ns

After 3 
months

64.70 bA 8.42 77.20 bA 6.64 0.102ns

After 1 year 79.83 cA 7.72 92.20 cA 6.64 0.051ns

p-value ≤0.001* ≤0.001*

Superscripts with different small letters indicate 
statistically significance difference within the same 
column. Superscripts with different capital letters indicate 
statistically significance difference within the same row. 
*; significant (p≤ 0.05)     ns; non-significant (p>0.05),

DISCUSSION 

Recently dental implants have solved most of 
the problems of completely edentulous patients, 
stabilization of  conventional complete denture by 
the installation of two implants have improved the 
masticatory function ( Van der Bilt et al 2012, Boven 
2015)16,17, together with  improving the maximum 
bite force, and an overall increase in patient 
satisfaction (Slagter et al 1993)18, when compared to 
conventional complete dentures. This will all come 
in agreement with the results of the present study, 
as there has been a significant improvement in both 
patient satisfaction, the chewing ability and biting 
force for all the patients in both groups immediately 
after implant installation and through the whole 
follow-up periods. This general improvement in 
patient satisfaction together with an improvement 
in masticatory function could mainly be due to the 
improved retention and stability of the prosthesis 
after attachment placement (Van der Bilt et al 
2006)19.

The selection of the type of attachment mainly 
depended upon the degree of stabilization that 
was required by the prosthesis, especially when 
considering horizontal forces. A parallel walled 
telescope attachment would provide optimum 
stabilization against horizontal forces (Heckmann 
et al 2001b, 2004)7,9. Telescopic crowns have the 

Fig. (6) Bar chart representing scores of Biting force
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advantages of improving retention, mastication 
and phonation (Hoffmann et al 2006)20. On the 
other hand, one of the most common type of 
resilient attachment used to support a two implant 
retained over denture is ball attachment (Naret et 
al 2004)21. Ball attachment is considered to be a 
resilient attachment that would allow for rotational 
movement.

In the present study; two types of attachments 
were being used a ball attachment and a  rigid  
parallel walled telescopic attachment  and both 
attachments were picked up in a chromium cobalt 
framework that is embedded in the fitting surface 
of the denture, which was mainly used for the 
reinforcement of the denture to limit the probability 
of fracture. The presence of a chromium cobalt 
framework has limited the resiliency of the ball 
attachment, and so when comparing between the 
two types of attachments with respect to the patient 
satisfaction, chewing ability and biting force 
after a 1 year follow up, there was no significant 
difference between the ball and parallel wall 
telescope, because both attachments are acting as 
rigid attachment so providing better stabilization 
and retention  against horizontal forces (Heckmann 
et al 2001b, 2004)7,9. Although there was no 
statistically significant difference between the ball 
and telescopic attachment, but the parallel wall 
telescopic attachment has shown a slightly higher 
mean value with regards to  patient satisfaction, 
chewing ability and biting force after a 1 year follow 
up, this is mainly because telescopic over-denture 
would have the advantage of limiting the movement 
of  denture base away from the ridge (Hoffmann et 
al 2006)20, and thus further increasing the horizontal 
stability of the denture in patients with increased 
ridge resorption  (Heckmann et al 20001b, 2004)7,9, 
also due to its self-finding mechanism  it will be 
easily inserted by patient with manual dexterity 
(Heckmann et al 2004, Hoffmann 2006)9,20. 

Another important factor for determining 
the selection of an overdenture attachment is 
the prosthetic maintenance, which would really 

influence the prosthesis retention and patient 
satisfaction, but this was really out of the scope of 
this clinical trial due to the short follow up period. 
Krennmair et al 201113 have concluded in his study 
that the ball attachment required an increase in  
prosthetic maintenance when compared to resilient  
telescopic crowns, due to the continuous changing 
of the nylon caps.

Both the parallel walled telescopic attachment 
and the ball attachment are viable options for an 
overdenture attachment, with rigid telescopic at-
tachment showing a slight non-significant improve-
ment in masticatory function.  
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