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ABSTRACT

Background: Complete and partial tooth loss have been reported to have an adverse impact on 
patient appearance, phonetics, masticatory function, in addition to affecting the patient’s quality of 
life and general health. Removable partial denture have been the most commonly used treatment 
option for the replacement of missing teeth, yet it offers disadvantages with regard to retention 
and stability. The use of dental implants especially in free end saddle cases using the overdenture 
approach, have improved both retention and stability.  The clinical success of implant supported 
prosthesis have been documented but its impact on the quality of life needs to be investigated. The 
OHIP-49 was used to determine the impact of oral health conditions on aspects of daily function, 
social interactions in seven domains. The aim of this clinical trial is to evaluate the changes in the 
oral health related quality of life of partially edentulous patients in relation to implant position and 
implant support, by installing two implants in a free end saddle and using an implant supported 
removable partial overdenture.

Materials and Methods: 14 partially edentulous patients of Kennedy class II modification 1 
were selected from the outpatient of the Prosthodontics clinic –Cairo University. All patients were 
ranging from age 45-65 years old. All patients in the study were seeking implant installation with 
their remaining dentition in good periodontal health to receive a metal framework removable partial 
denture after all necessary operative procedures carried out. Patients with any contra-indications 
to implant placement were excluded from the study. All patients have received two implants in the 
pre-molar and molar regions of free end saddle region. After three month from implant installation, 
a secondary stage surgery was carried out and the two implants have received a healing abutment. A 
metal framework partial denture was then fabricated and delivered to all patients, supported by two 
healing abutments which was considered to be the base line group. After three month from delivery 
of the metal partial denture all patients were asked to fill the OHIP-49 chart, and then the patients 
were randomly divided into two groups the first group received a ball attachment at the premolar 
region, and the second group received a ball attachment at the molar region. The OHIP-49 was 
translated into Arabic and then filled by both groups after a 3 month follow up. 
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INTRODUCTION 

Total and partial tooth loss have been reported 
to have an adverse impact on patient appearance, 
phonetics, masticatory function1, in addition to 
affecting the patients quality of life and general 
health1,2. Many prosthetic options have been put 
forward to solve the problem of partial edentulism 
as; fixed partial dentures, implant supported crowns, 
and removable partial dentures. 

Removable partial denture have been the 
most commonly  used treatment option for the 
replacement of missing teeth3, because it offers  
several advantages such as replacing several missing 
teeth in one prosthesis, it is easier to clean when 
compared with fixed prosthesis, and it is a very 
cost-effective treatment option when compared to 
implant installation. On the other hand, removable 
partial dentures have offered limited retention and 
stability due to the tooth-tissue support mechanism 
of all partial dentures4.Free end saddle cases such 
as Kennedy class I and II have further presented 
greater problems such as occlusal disharmony, 
and pain due to inflammation of the soft tissue 
under the connector or denture base due to their 

rotational movements during function5,6.  All of 
such disadvantages of removable partial dentures 
such as lack of retention, stability and increased risk 
of biological complication have resulted in reducing 
patient satisfaction, and thus patient requiring fixed 
prosthesis as a treatment of choice. Despite that 
all dissatisfactions weren’t related to esthetics, 
number of missing posterior teeth or number of 
modifications7.

Most of the shortcomings of removable partial 
dentures have been overcome by installing dental 
implants and using the overdenture approach 
especially in free end saddle cases. Dental implants 
installed in free end saddle cases have improved 
retention and stability due to the implant direct 
action and their indirect action to the bone that have 
preserved the bone level around implants especially 
in the posterior edentulous area3,8,9. Several 
attachments have been used with implant supported/
retained partial over denture, ball attachments have 
been indicated in cases where an implant supported 
fixed prosthesis can’t be installed due to economic 
or anatomical reasons because in this case reduced 
bone height wouldn’t represent any limitations as in 

Results:  There was no statistically significant difference of the total mean score of the OHIP-
49 chart among the three groups of patients; base line group, first group and second group. The base 
line group have shown a non-significant decrease in the quality of life which was then improved 
by installation of a ball attachment in the first and second group, having the most non-significant 
improvement in the second group of patients.  There was also a non-statistically significant difference 
of the seven subscales of the OHIP-49. The functional limitation, and physical pain of the OHIP-
49 chart have shown the most improvement in the second group of patients when compared to the 
rest. Physical disability and Handicap subscales of the OHIP-49 chart were similar for the first and 
second groups, only the handicap encountering great improvement in the quality of life for base line 
group than the other two groups. While the Psychological discomfort, Physiological disability and 
Social disability were similar for all the three groups of patients. 

Conclusion Implant supported removable partial denture with a ball attachment installed would 
improve the patient’s quality of life when compared to an implant tooth-tissue removable partial 
denture supported by healing abutments. There was no statically significant difference in the quality 
of life total scores with installation of a ball abutment at either the pre-molar or molar region, but 
a non-significant improvement in the quality of life have been encountered at the ball attachment 
installed in the molar region.
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fixed implant supported prosthesis6, 9,10. In addition 
to that, the use of ball attachment is a simple 
technique that would improve retention, stability 
and chewing function8,9.

Recently, assessment of health related quality 
of life and patient based outcome have been of 
great importance when considering oral implant 
therapy11. The majority of the clinical trials have 
focused on the evaluation of clinical, laboratory 
and radiological methods, all of this considered one 
component of the impact of the treatment but totally 
neglected the opinion and the attitude of the patient 
as a variable of treatment success. 

The Oral Health Impact Factor is the most 
commonly used in the assessment of oral health 
related quality of life (OHRQoL). It was developed 
by Slade and Spencer in 199412 and was validated in 
cross sectional population studies in North America, 
Canada and Australia13-16. It originally consists of 
49 items organized into 7 subscales; Functional 
limitation, Physical discomfort, Physical disability, 
Social disability, and Handicap. Responses are rated 
on a scale of “0” for never and “4”for very often. 
The total score of OHIP is either by adding all of the 
ratings of the questionnaire items (additive count) or 
by categorical scoring simple count method. Higher 
OHIP indicates poor oral health status.

Several authors have reported the outcomes 
of implant supported partial dentures, but very 
few studies have evaluated the effect of implant 
supported partial dentures on the oral health 
related quality of life (OHRQoL)17. The aim of this 
clinical trial is to evaluate the changes in the oral 
health related quality of life of partially edentulous 
patients in relation to implant position and implant 
support, by installing two implants in a free end 
saddle and using an implant supported removable 
partial overdenture.

MATERIALS AND METHODS 

14 partially edentulous patients of Kennedy class 
II modification 1 were selected from the outpatient 
of the Prosthodontic clinic –Cairo University. 
All patients were ranging from age 45-65 years 
old. All restorative procedure to the remaining 
teeth necessary was carried out; all teeth that 
would require crowns, in/on-lays were fabricated. 
Teeth with old amalgam filling were included. All 
periodontally compromised teeth were extracted 
only with exception if the last abutment teeth on 
the modification area it was left un-extracted, it 
was designed to receive a rest so as not to convert 
the case to a class I Kennedy. All included patients 
should have enough inter-arch distance to receive a 
metal framework partial denture with acrylic teeth 
and a stable opposing occlusion. Patients with any 
contra-indications for implant installation were 
excluded from the study, also patients who were not 
able to follow instructions during follow up periods 
as well as those not able to sign an informed consent 
were excluded from the study.

In this clinical trial all patients included 
have received acrylic temporary partial denture 
following the conventional steps before implant 
installation. The temporary acrylic partial denture 
was used to fabricate a surgical stent that will guide 
for the proper implant installation. A cone beam 
CT (CBCT) was made for all patients using an 
acrylic stent with radio-opaque markers at the site 
of implant installation. Two implants were to be 
installed in the premolar area and in the molar area. 
The CBCT was used to determine the proper width 
and height of the implants to be used, which was 
variable. All implants used in this clinical trial were 
Implant Direct*. 

All patients were prescribed to receive 2mg of 
amoxicillin 2 hours before surgery. Local anesthesia 
was administered in the site of implant installation. 

* Screw plant Implants, Implant direct TM LLC Spectra- system Dental implants , 27030 Malibu Hills , USA



(3802) Nouran Abdel NabiE.D.J. Vol. 63, No. 4

Implant installation was carried out following the 
manufacturer instructions. Two implants were 
installed one in the first premolar region and the 
other in the molar region area. A conventional 
loading protocol was followed, and the temporary 
partial denture was modified at the day of implant 
installation to be used comfortably by the patient 
during the 3 month healing period. A secondary 
stage surgery was carried out for all patients and a 
healing abutment was screwed to the two implants. 
After 2 weeks from healing abutment placement, all 
included patients will receive a new partial denture 
metal framework. 

Metal framework partial denture fabrication 

A primary impression was carried out with the 
healing abutments in place. A special tray was then 
fabricated on the primary cast to accommodate an 
open tray transfer coping. The primary cast had the 
metal framework design drawn on it, and the cast 
was surveyed, outlining all of the necessary mouth 
preparation to be carried out. In cases that would 
require a surveyed crown, in/on lays, the design of 
the metal framework was incorporated in the wax 
pattern of the required restorations. The healing 
abutments were unscrewed and then an open tray 
transfer copings were screwed to the implants, and 
after all necessary mouth preparations were carried 
out, a medium rubber base impression* was used for 
the secondary impression. An implant analogue was 
screwed to each transfer coping and a tissue mimic 
was used to simulate the gingival tissues. The 
healing abutment was then screwed again to each 
implant inside the patient’s mouth. 

The secondary impression was poured into an 
extra hard stone cast, and the two transfer coping 
were unscrewed. The  two ball attachments were 
then screwed to each implant. The nylon cap 
and the metal housing was placed over each ball 
attachment. The conventional steps for the metal 

framework fabrication was carried out. After the 
metal framework was casted and then finished and 
polished, it was tried in the patient mouth, for proper 
and passive seating. A wax bite was used to record 
a jaw relation record, then try in and finally delivery 
of the finished and polished partial denture.

All patients in this clinical trial received the 
finished and polished partial denture with the two 
healing abutments screwed to the two implants 
placed at the premolar and molar region. The fitting 
surface of the partial denture opposing the healing 
abutments were modified to ensure proper seating 
of the partial denture without causing any pressure. 
The OHIP-49 chart was translated into Arabic and 
then filled by all patients after 3 month from delivery 
of the finished and polished partial denture (Fig 1).

After three month from delivery of the partial 
denture with the two healing abutments screwed 
to the two installed implants, the patients were 
then randomly divided into two groups; the first 
group of patients will receive a ball attachment 
being screwed to implant installed in  the premolar 
region  and a healing abutment on the molar implant 
(Fig 2), while the second group of patients will 
receive a ball attachment at  the implant installed 

* ImpregumTM ,PentaTM , 3M ESPE, Poly ether impression material, Seefeld, Germany.

Fig. (1) A new partial denture metal framework received by all 
patients in the study.
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in the  molar region  and a healing abutment at the 
premolar implant. Randomization was carried out 
using sealed envelopes.

The ball attachment will be screwed on the 
implant either on the premolar area or molar area 
with the nylon cap and a metal housing will be 
picked up with in the fitting surface of the denture. 

The OHIP-49 Arabic version was then filled by 
patients in both groups 3 month after pick up.

Pick up of the ball attachment to the fitting sur-
face of the partial denture

During the fabrication of the metal framework, 
the space of the metal housing and nylon cap was 
preserved and the shape of the metal housing was 
duplicated within the fitting surface of the metal 
framework partial denture.

The ball attachment with the nylon cap and metal 
housing was placed inside the patient’s mouth, 
to the assigned implant, and the healing collar 
screwed to the neighboring implant.   A red die was 
painted over the metal housing and the surface of 
the healing abutment. The partial denture was then 
seated inside the patient’s mouth and the patient was 
asked to close in centric relation. The fitting surface 
of the partial denture was examined for marks of 

the red die that would be due to pressure caused 
by the metal housing and healing abutments. The 
red marks will be removed using an acrylic bur, the 
whole process will be repeated until no red marks 
was seen on the fitting surface of the partial denture.

After modification of the fitting surface of the 
partial denture, and ensuring that no pressure was 
caused by seating of the partial denture over the 
metal housing and the healing abutment, a soft mix 
of self-cure acrylic resin* was placed over the metal 
housing of the ball attachment, and the patient was 
asked to close in centric relation. The metal housing 
with the nylon cap was then picked up in the fitting 
surface of the partial denture (Fig 3 & 4). Occlusion 
was then checked and all pre-mature contacts were 
selectively grinded.

* Acrostone, cold cure Egypt.

Fig. (2) Showing the patient after randomization, the first group 
of patients 

Fig. (3) Showing the partial denture fitting surface after pick up 
for the first group of patients.

Fig. (4) Pick up for second group of patients.
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A comparison of the OHIP-49 scores were then 
recorded and statistically analyzed after a 3 month 
follow up for both groups of patients.

RESULTS 

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

Each of the subscales were then compared for 
the three groups; the base line group with only 
two healing abutments screwed to the implants, and 
then the first group which has a ball attachment 
screwed to the implant at the premolar and a healing 
abutment at the molar region, and the second 
group which has the ball attachment screwed to the 
implant at the molar region and a healing abutment 
at the premolar region. The seven subscales are as 
follows;

1- Functional

2- Physical pain 

3- Pyscoligical discomfort

4- Physical disability

5- Psychological disability

6- Social disability

7- Handicap

As well as the total score (Cumulative) count of 
the OHIP for the base line group, first group and 
second group after a 3 month follow up.

All scores in OHIP-49 chart were; 0= never, 1= 
hardly, 2= occasionally, 3=fairly often and 4= very 

often. This continuous variable has a possible range 
from zero to 196 with high scores denoting worse 
oral health quality of life, while zero indicating an 
improvement in quality of life.

Functional limitation 

Functional limitation 
1- Have you had difficulty chewing any foods because 

of problems with your teeth, mouth or dentures?
2-  Have you had trouble pronouncing any words 

because of problems with your teeth, mouth or 
dentures?

3-  Have you noticed a tooth which doesn’t look right?
4-  Have you felt that your appearance has been affected 

because of problems with your teeth, mouth or 
dentures?

5- Have you felt that your breath has been stale because 
of problems with your teeth, mouth or dentures?

6-  Have you felt that your sense of taste has worsened 
because of problems with your teeth, mouth or 
dentures?

7-  Have you had food catching in your teeth or 
dentures?

8-  Have you felt that your digestion has worsened 
because of problems with your teeth, mouth or 
dentures?

9-  Have you felt that your dentures have not been 
fitting properly?

Fig. (5): The questions of the functional limitation subscale of 
the OHIP-4912

When comparing the total mean scores of the 9 
questions of the functional limitation as shown in 
Figure 5 for the three assigned groups; the base line 
group, the first group and the second group, it was 
found that there is no statistically significant dif-
ference in the total mean score between the three 
groups after a 3 month follow up period (P=0.185). 
The base line value have recorded the highest 
mean score of  2.11±1.05, followed by the first 
group 1.78 ± 0.83, and the lowest mean score was 
achieved by the second group 1.44 ± 0.73 which in-
dicates an improvement in the functional limitation  
(Table 1 & Fig 11) 
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Physical pain 

Physical pain 
10- Have you had painful aching in your mouth?
11- Have you had a sore jaw?
12- Have you had headaches because of problems with 

your teeth, mouth or dentures?
13- Have you had sensitive teeth, for example, due to 

hot or cold foods or drinks?
14- Have you had toothache?
15- Have you had painful gums?
16- Have you found it uncomfortable to eat any foods 

because of problems with your teeth, mouth or 
dentures?

17- Have you had sore spots in your mouth?
18- Have you had uncomfortable dentures?

Fig. (6): The questions of the Physical pain subscale of the 
OHIP-4912

The total mean score of the 8 questions of the 
physical pain (Fig 6) have recorded the highest 
mean score for the base line group 1.22 ± 1.09, 
followed by the first group of patients 1.11 ± 0.93 
and the lowest mean score for the second group of 
patients 0.78 ± 0.67, with no statistically significant 
differences between the three groups (P=0.599) 
(Table 1& Fig 11).

TABLE (1): The mean, standard deviation (SD) 
values for the functional limitation and 
the Physical pain of the OHIP-49.

Variables
Functional Physical pain

Mean SD Mean SD
Base line 2.11 1.05 1.22 1.09

Group1 1.78 0.83 1.11 0.93

Group2 1.44 0.73 0.78 0.67

P-value 0.185ns 0.599ns

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

Psychological discomfort 

Psychological discomfort
19-  Have you been worried by dental problems?
20-  Have you been self-conscious because of your 

teeth, mouth or dentures?
21-  Have dental problems made you miserable?
22-  Have you felt uncomfortable about the appearance 

of your teeth, mouth or dentures?
23-  Have you felt tense because of problems with your 

teeth, mouth or dentures?

Fig. (7): The questions of the psychological discomfort subscale 
of the OHIP-4912

There was no statistically significant difference 
between the total mean score for the Psychological 
discomfort subscale of the OHIP-49 (P=1) , and a 
similar total mean score of 1.20 ± 0.45 was recorded  
for all three groups after a 3 month follow up (Table 
2 & Fig 11).

Physical disability

Physical disability
24-Has your speech been unclear because of problems 

with your teeth, mouth or dentures?
25-Have people misunderstood some of your words 

because of problems with your teeth, mouth or 
dentures?

26- Have you felt that there has been less flavor in your 
food because of problems with your teeth, mouth 
or dentures?

27-Have you been unable to brush your teeth properly 
because of problems with your teeth, mouth or 
dentures?

28-Have you had to avoid eating some foods because 
of problems with your teeth, mouth or dentures?

29- Has your diet been unsatisfactory because of 
problems with your teeth, mouth or dentures?

30-Have you been unable to eat with your dentures 
because of problems with them?

31- Have you avoided smiling because of problems 
with your teeth, mouth or dentures?

32-Have you had to interrupt meals because of 
problems with your teeth, mouth or dentures?

Fig. (8): The questions of the Physical disability subscale of the 
OHIP-4912
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Figure 8 displays the 9 questions of the 
physical disability subscale of the OHIP-49, when 
comparing the total mean score of the 9 questions 
for the three groups it was found that there was no 
statistically significant difference between the three 
groups (P=0.238), with the highest total mean score 
recorded for the base line group 1.33 ± 0.71, and 
the total mean scores for the first and second group 
were similar recording a value of 0.89 ± 0.60 (Table 
2 & Fig 11).

TABLE (2): The mean, standard deviation (SD) 
values for Psychological discomfort and 
physical ability of the OHIP-49. 

Variables

Psychological  
discomfort

Physical disability

Mean SD Mean SD

Base line 1.20 0.45 1.33 0.71

Group1 1.20 0.45 0.89 0.60

Group2 1.20 0.45 0.89 0.60

P-value 1ns 0.238ns

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

Psychological disability

Social disability

5-Psychological disability
33- Has your sleep been interrupted because of problems 

with your teeth, mouth or dentures?
34- Have you been upset because of problems with your 

teeth, mouth or dentures?
35-Have you found it difficult to relax because of problems 

with your teeth, mouth or dentures?
36- Have you felt depressed because of problems with your 

teeth, mouth or dentures?
37-Has your concentration been affected because of 

problems with your teeth, mouth or dentures?
38- Have you been a bit embarrassed because of problems 

with your teeth, mouth or dentures?

6-Social disability
39-Have you avoided going out because of problems with 

your teeth, mouth or dentures?
40- Have you been less tolerant of your spouse or family 

because of problems with your teeth, mouth or 
dentures?

41- Have you had trouble getting on with other people 
because of problems with your teeth, mouth or 
dentures?

42-Have you been a bit irritable with other people because 
of problems with your teeth, mouth or dentures?

43- Have you had difficulty doing your usual jobs because 
of problems with your teeth, mouth or dentures?

Fig. (9): The questions of the Psychological disability and 
Social disability subscales of the OHIP-4912

For both subscales of the Psychological disability 
and social disability, there was no statistically 
significant difference of total mean score between 
the three groups after a 3 month follow up (P=1), 
with similar total mean score for all three groups. 
The Psychological discomfort total mean score 0.83 
± 0.41 for all three groups, and  the social disability 
have shown a total mean score of 0.00 ± 0.00 for all 
three groups after a 3 month follow up ( Table 3 & 
Fig  11).

TABLE (3): The mean, standard deviation (SD) 
values for Psychological disability and 
social disability of the OHIP-49. 

Variables

Psychological 
disability

Social disability

Mean SD Mean SD

Base line 0.83 0.41 0.00 0.00

Group1 0.83 0.41 0.00 0.00

Group2 0.83 0.41 0.00 0.00

P-value 1ns 1ns

Superscripts with different small letters indicate statisti-
cally significance difference within the same column.  
*; significant (p≤ 0.05) ns; non-significant (p>0.05).
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Handicap

Handicap

44- Have you felt that your general health has worsened 
because of problems with your teeth, mouth or 
dentures?

45- Have you suffered any financial loss because of 
problems with your teeth, mouth or dentures?

46- Have you been unable to enjoy other people’s 
company as much because of problems with your 
teeth, mouth or Dentures?

47- Have you felt that life in general was less satisfying 
because of problems with your teeth, mouth or 
dentures?

48- Have you been totally unable to function because 
of problems with your teeth, mouth or dentures?

49- Have you been unable to work to your full capac-
ity because of problems with your teeth, mouth or 
dentures?

Fig. (10): The questions of the Handicap subscales of the 
OHIP-4912.

There was no statistically significant differences 
between the total mean scores of the 6 questions of 
the handicap subscale of the OHIP-49 (P=0.584), 
the base line group has recorded a total mean score 
of 0.00 ± 0.00, while both first and second group 
have scored a total mean score of 0.20 ± 0.45 after a 
3 month follow up (Table 4 & Fig 11). 

Cumulative  (Total) quality of life score 

When comparing the total cumulative score of 
the 7 subscales of the OHIP-49 questionnaire, for 
the three groups in this clinical trial, it was found 
that there was no statistically significant difference 

in the total mean score  (P=0.521) between the base 
line, the first group and the second group of patients. 
The base line have recorded the highest total mean 
score 1.08 ± 0.99, followed by the first group 0.94 
± 0.83, and the second group recording 0.82 ± 0.70, 
which shows that the second group of patients have 
recorded an improvement in the quality of life 
(Table 5 & Fig 11 ).

TABLE (4): The mean, standard deviation (SD) 
values for Handicap of the OHIP-49. 

Variables
Handicap

Mean SD

Base line 0.00 0.00

Group1 0.20 0.45

Group2 0.20 0.45

P-value 0.584ns

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

TABLE (5): The mean, standard deviation (SD) 
values for cumulative (total) score of 
OHIP-49. 

Variables
Quality of life

Mean SD

Base line 1.08 0.99

Group1 0.94 0.83

Group2 0.82 0.70

P-value 0.521ns

Superscripts with different small letters indicate statisti-
cally significance difference within the same column.  
*; significant (p≤ 0.05) ns; non-significant (p>0.05).
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DISCUSSION 

Clinical success of implant supported prosthesis 
have been documented18, but still the impact of such 
prosthesis on the quality of life needs to be further 
investigated. The OHIP-49 was used in this study 
to determine the impact of oral health conditions 
on aspects of daily function, social interactions in 
seven domains12.

In the present clinical trail the difference between 
the base line group, the first and second group was 
mainly a difference in the denture support. In the 
base line group which was considered to be the 
control group, the two healing abutments only 
provided support as previously reported by a study 
of  Brudvick 199919, so  the partial denture in this 
case had a tooth-mucosa support. While in both the 
first and second group a ball abutment was installed 
which have shifted the partial denture support in 
both groups to an implant supported prosthesis. It 
could be shown from the results of this study that 
there was no statistically significant difference in 
the total mean score of the quality of life between 
the three groups, but when comparing the scores 
between the base line and both the first and second 
group, it was reported that both the first and second 
groups have shown an improvement in the quality 
of life when compared to the base line group. An 
explanation for this result would be due to the shift 

in the partial denture support from tooth mucosa 
(base line group) to implant supported (first and 
second group) which have resulted in changes in 
the settling of the denture base during the adaptation 
phase of the partial denture. The presence of 
the healing abutments will only support vertical 
loading, while the presence of ball abutment will 
resist inward and outward forces. The ball abutment 
in the first and second group have eliminated the 
leverage of the implant-supported partial denture, 
and thus have resulted in an improvement in 
partial denture stability, and also less pressure on 
the resilient mucosa which consequently have 
improved chewing, appearance, increased patient 
confidence, and decreased any impingement to 
the underlying mucosa thus decreasing patient 
complaints, and torque to the principal abutments. 
That was interpreted  when comparing the scores of 
the functional limitation , physical pain and physical 
disability of the OHIP-49 which have reported that 
the base line recorded the highest total mean score 
( poor quality of life) in comparison to the both the 
first and second group, showing an improvement 
in quality of life. This would come in  agreement  
to the results of Wismeijer et al 201320 that have 
concluded that a transition from an implant tooth 
mucosa supported partial denture with healing 
abutments to the implant assisted removable partial 
denture by incorporating a ball attachment have 

Fig. (11): Bar chart expressing the subscales and cumulative (total) scores of the OHIP-49 for the different groups after 3 month 
follow up.
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improved patient responses to stability , chewing , 
and appearance thus improving the overall patient 
satisfaction.

When comparing between the first and second 
group of the removable partial implant supported 
partial denture, there was a difference in the 
position of the ball abutment. In the first group the 
ball abutment was installed in the premolar region, 
while in the second group the ball abutment was 
installed in the molar region. It was found that there 
was no statistically significant difference between 
the total mean quality of life scores of the OHIP-
49 chart between the first and second group, but the 
second group of patients have reported a slightly 
non-significant improvement in the quality of life 
than the first group. Studies21-23 have reported that 
installing dental implant more posterior would 
reduce the pressure exerted to the alveolar ridge 
and to the underlying periosteum than anterior. 
Installing implants in the molar area would result 
in minimum displacement of the underlying mucosa 
tissue under load24-26. This would be the reason that 
the second group of patients have shown a non-
significant better quality of life total mean score 
for the functional and physical pain of OHIP-49 
than the first group.  On the other hand Jensen et al  
2017 27 have concluded that most clinical parameters 
concerning both implant and teeth have shown no 
difference when implants are loaded at the molar or 
premolar area in a free end saddle cases for partially 
edentulous patients. That was greatly evident in our 
clinical study by having similar total mean score 
for the Physical disability and Handicap subscales 
of the OHIP-49 chart for both the first and second 
group of patients.

When considering the different subscales of 
the OHIP-49 chart, there was still no significant 
difference between the three groups, but the 
Psychological discomfort, Physiological disability 
and Social disability have recorded a similar mean 
total score for all of the three groups. That is because 

the removable partial denture was supported by two 
implants, despite the difference in support between 
the three groups that would have an effect the 
functional activity of the patient. But with regards to 
the patient psychology and social ability, the partial 
denture supported by two implants have improved 
patient confidence making him more relaxed, with 
fewer complaints and reduced denture movement 
than if otherwise compared with a conventional 
removable partial denture without any implant 
support. So that was the reason that there was no 
difference between the three groups of patients 
when evaluating the physiological, psychological 
and social impact of the implant retained removable 
partial denture among the patients.

The handicap subscale was the only subscale 
of the OHIP-49 that had the baseline group to 
have a non- significant better total mean quality of 
life score than the first and second group. As the 
handicap  subscale is concerned with financial cost, 
enjoying other company ,  and general health, it 
is clear that patient transition from the temporary 
partial denture (before implant installation) to the 
implant tooth- mucosa supported partial denture 
(base line group) have shown a better improvement 
in the quality of life which had  a greater  impact  
than  when comparing  the patient shift from the 
base line group to that of the first and second group. 
That would explain why the base line value of the 
handicap subscale was lower when compared to the 
first and second group.

The present study have evaluated the same 
patient before and after the conversion of implant 
tooth-mucosa supported removable partial denture 
to the implant –supported removable partial denture 
with only difference in the position of ball abutment 
installed, thus having a homogenous sample with a 
population having the same clinical characteristics 
with the same number of teeth and similar type 
of prosthesis which will increase the power of 
comparison between the treatments. The adaptation 
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period chosen in this study was three month which 
was considered to be satisfactory, as masticatory 
function   of implant supported partial denture was 
shown to improve after  three month27.

A conclusion to be drawn from this clinical 
study that there was no statistically significant 
difference between the total mean scores of the 
OHIP-49 chart among the three groups in this 
study. Implant supported removable partial denture 
with a ball attachment installed would improve 
the patients quality of life when compared to an 
implant tooth-tissue removable partial denture 
supported by healing abutments. There was no 
statically significant difference in the quality of 
life total scores with installation of a ball abutment 
at either the pre-molar or molar region, but a non-
significant improvement in the quality of life have 
been encountered at the ball attachment installed in 
the molar region.
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