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ABSTRACT

Purpose: to evaluate the effect of using two treatment modalities on the alveolar 
bone height in flat ridge cases. Materials and methods: Ten completely edentulous male 
patients were selected. Age of the patients ranged from 55-65 years old. All patients had 
resorbed lower ridges. The patients were divided into two groups, five patients each. All 
group (A) Patients received conventional flexible denture while, all group (B) patients 
received overdenture supported by single sympheseal implant. Mandibular bone height 
was measured by Cone Beam Computerized Tomography (CBCT) for both groups using 
stent containing radio-opaque stainless steel wires at posterior region corresponding to 
(5, 6,7) denture teeth at the time of flexible denture/overdenture delivery and 6, 9, 12 
month after. Results: Regarding intergroup comparison of the change in bone height 
(%) group (A) had a higher mean value of bone height changes than group (B) which 
was found statistically not significant. Regarding frequency and percentage values for 
patient satisfaction questionnaire answers there were no significant differences in the 
answers of both groups. Conclusion: Within the limitation of this study, it could be 
concluded that, there was no significant difference between flexible complete denture 
group and single implant flexible overdenture group regarding posterior mandibular 
bone resorption and patient satisfaction.

INTRODUCTION

Residual Ridge Resorption was assessed as major oral disease 
item that characterized by loss of jaw bone after teeth extraction. The 
edentulous alveolar ridge resorption is continuous procedure that 
occurs during life, thus decline of the alveolar ridge height occur 
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in all patients. The contour, size and tolerance of 
residual ridges afford the foundation of stability, 
retention, and support of complete denture (1,2).  

Variances were detected between individuals in the 
extent and rapidity at which alveolar bone is lost, 
which were ascribed to many factors such as age, 
sex, anatomy of the face, oral hygiene, parafunction 
habits, time elapsed since patients have been 
edentulous, systemic disorders, status of nutrition, 
general health, osteoporosis, metabolic rate, and 
medications. It was supposed that mandibular bone 
loss is four times greater than that of maxillary 
loss, dissimilarities in resorption were returned to 
the fact that the complete lower denture supporting 
surface is reduced, smaller and its basal seat shape 
is less advantageous shape thus, the lower ridge is 
expected to endure higher forces during function 
transmitted through the denture than maxillary ridge 
thus, the pressure applied on it is much greater(1-4). 
Diminishing the height of the edentulous ridge 
leads to improper mandibular denture function, in 
cases of severe mandibular alveolar ridge resorption 
discomfort and instability of the conventional 
acrylic resin denture is encountered by patient 
hence, his social distress (2-5). 

Over years complete tissue-supported remov-
able prostheses were considered as the first choice 
for edentulous patients treatment. Regardless of all 
the argument for appropriate age, oral state, general 
health, social and economic status of the patient, a 
carefully fabricated complete removable denture 
is a safe, predictable and economical treatment to 
rehabilitate edentulous patient especially in devel-
oping countries(5). during denture construction at-
tention should be paid toward understanding of 
the biologic aspect and its relation to the denture 
base and supporting tissues, coverage of broad area 
within the physiological limits under denture base 
distribute forces and allow for denture stability and 
support, hence reduce amount of stresses trans-
ferred to the ridge preserving the alveolar ridge(6-8). 

Flexible dentures are considered perfect 
alternatives to conventional acrylic dentures. 

These dentures are easy to wear and satisfying 
for patients because they are considerably thinner, 
more retentive and stay confidently in place when 
compared to conventional acrylic dentures. Also 
do not cause any allergic responses and resistant 
to breakage(9, 10). Implant-supported prosthesis is 
considered as a dependable practice in rehabilitation 
of complete edentulism, that accepted world-wide, 
due to its efficacy regarding function, nutrition, 
and entire quality of life, one of its advantage is 
preserving jaw bone. Dental implants integrate with 
the jawbone reducing the rate of bone loss attributed 
to conventional dentures. An early issued implant 
can even decelerate the unavoidable residual ridge 
resorption (5-7). 

Single implant supported prosthesis has been 
proposed as a conservative and less costly treatment 
choice. The simplicity of this technique and its 
lower expenses indorses this line of treatment as 
an unconventional treatment option for mandibular 
edentulism(11,12).

This study was conducted to evaluate the effect 
of using two treatment modalities on the alveolar 
bone height in flat ridge cases.

MATERIAL AND METHODS

 Ten completely edentulous male patients with 
resorbed lower ridges without any undercut exosto-
sis or tori were selected to share in this study.  Pa-
tients. age ranged from 55-65 years old. Patients had 
healthy mucosa free from any ulceration, inflamma-
tion or infections. At least 2 years were elapsed af-
ter last extraction. All patients were free from neu-
romuscular and tempromandibalar joint disorders. 
Patient was free from any systemic disease that 
might interfere with dental implant placement and/
or osseointegration or enhances the rate of residual 
ridge resorption. Clinical procedure and the steps 
of the work were explained for all patients and pa-
tients’ acceptance consent has been obtained with 
the Research Ethics Committee (REC) approval.  
Female patients were excluded. Patient history and  
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clinical examination for dental, medical, intra and 
extra oral, radiographic examination using preop-
erative digital orthopantogram and lab investiga-
tion have been done for all patients.  Conventional 
flexible maxillary and mandibular complete denture 
were constructed for all patients. Patients were di-
vided into two groups, five patients each. Group (A) 
received conventional flexible denture while Group 
(B) received flexible overdenture supported by sin-
gle implant in sympheseal area with ball and socket 
attachment (Fig.1).

Radiographic template was made with metallic 
ball in the middle, for all patients in group (B). 
Patients were subjected to CBCT radiograph with 
the stent in place showing the position of the ball 
to allow measurement of implant dimension from 
examined CBCT axial, coronal and sagittal cuts 
using software viewer program. Surgical Procedures 
were carried out using Flapless surgical technique,   
standardization of implant length and width in all 
cases has been regarded (length 13mm & width 
3.2mm). 

After three months, osseointegration was 
confirmed by clinical and radiographic parameter 
after three months of implant placement, the cover 
screw was removed from the implant body the ball 
attachment was inserted.  Denture was reliefed from 
the tissue side opposing to the ball attachment, all 
undercuts below the attachment was blocked by 
soft block-out wax to prevent the self-cure acrylic 
resin lock in the undercut. For denture pick up auto-
polymerization acrylic resin was placed into the 
created space in the  lower denture fitting surface 
. The denture placed in the patient mouth  then 
patient was instructed to close in centric occlusion. 
After resin had been set, denture was removed from 
patient’s mouth and inspected for any voids around 
the sockets.The excess material was removed and 
the denture was finished and polished and delivered 
to the patient.

For both groups duplication of lower denture was 
made to be used as stent for radiographic evaluation 

of the bone height during intervals of the follow 
up period. Radio-opaque material (stainless steel 
wire) processed in the fitting surface of the lower 
duplicated dentures to represent posterior marker 
areas of 5, 6 and 7 acrylic teeth during evaluation 
of the bone height for both groups. Evaluation of 
bone height in the posterior edentulous area was 
done by CBCT at time of denture delivery and six, 
nine, twelve months after for group (A) the same for 
group (B) after implant loading. Measurements have 
been taken from  right and left side of the mandible 
from the crest of the ridge up to the inferior border 
of the mandible as line was drawn tangential to the 
lower border of the mandible (Fig.2).

Figure (1): Sequence of implant placement

Figure (2): Reformated CBCT for measuring bone height
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Statistical Analysis

All the  measurements  from both  group were col-
lected and tabulated to  be statically analyzed. Sta-
tistical analysis was performed with IBM® SPSS® 
(SPS Statistics Version 25 for Windows). Numerical 
data were presented as mean and standard deviation 
(SD). Data were explored for normality by check-
ing the data distribution, calculating the mean and 
median values and using Kolmogorov-Smirnov and 
Shapiro-Wilk tests. Parametric data were analyzed 
using independent t-test for intergroup comparisons 
and one-way repeated measures ANOVA The sig-
nificance level was set at P ≤ 0.05 for all tests

RESULTS

I- Changes of bone height within the two stud-
ied group at different follow up intervals in-
tragroup comparison:

Table (1): Mean and Standard deviation (SD) 
values for bone height (mm) in different follow-up 
intervals

Follow-up
Bone height (mm) (Mean±SD)

Group (A) Group (B)

Baseline 23.65±4.52A 18.89±1.57A

6 months 23.26±4.55B 18.65±1.60B

9 months 22.90±4.56BC 18.47±1.59C

12 months 22.63±4.61C 18.31±1.66C

p-value <0.001* <0.001*

Different superscript letters indicate a statistically 
significant difference within the same vertical column 
*; significant (p ≤ 0.05) ns; non-significant (p>0.05)  

Group (A):

There was a continuous decrease of bone height 
values starting from baseline (23.65±4.52) until 12 
months (22.63±4.61) and there was a significant 
difference between values recorded at different 
follow-up intervals (p<0.001).  

Group (B):

There was a continuous decrease of bone height 
values starting from baseline   (18.89±1.57) until 
12 months (18.31±1.66) and there was a significant 
difference between values recorded at different 
follow-up intervals (p<0.001). 

Intergroup comparison of (%) change of bone 
height  between the two studied group:

Mean and Standard deviation (SD) values for 
bone height percentage change (%) in both groups 
were presented in table (2)and (fig.3) . 

Table (2): Mean and Standard deviation (SD) 
values of bone height percentage change (%)

Side Follow-up
Bone height decrease 

(Mean±SD) p-value
Group (A) Group (B)

R
ig

ht

Baseline-6 months 1.24±0.55 1.28±0.53 0.915ns

6-9 months 1.80±2.79 0.63±0.46 0.381ns

9-12 months 1.18±2.84 0.87±0.43 0.817ns

Overall 4.21±1.96 2.75±1.24 0.197ns

L
ef

t

Baseline-6 months 2.11±0.95 1.34±0.43 0.139ns

6-9 months 1.40±0.42 1.30±0.84 0.831ns

9-12 months 1.31±0.49 1.01±0.75 0.475ns

Overall 4.74±1.60 3.61±0.95 0.215ns

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

From the above table and by comparing mean 
and SD values for bone height  percentage changes 
in the right & left side of the mandible during the 
follow up periods (0,6,9,12 month) for both group 
it was shown that

Right side:

Group (A) (4.21±1.96) had a higher mean value 
of bone height percentage change than group (B) 
(2.75±1.24) yet the difference was not significant 
(P=0.197).
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Left side:

Group (A) (4.74±1.60) had a higher mean value 
of bone height percentage change than group (B) 
(3.61±0.95) yet the difference was not significant 
(P=0.215).

Figure (3): Bar chart showing average bone height percentage 
change (%)

II-Patient satisfaction

Frequency and percentage values for answers 
to the patient satisfaction questionnaire chart were 
presented in (Fig.4) 

There was no significant difference in the 
answers to the patient satisfaction questionnaire of 
both groups to different questions, There was no 
significant difference in the answers of both groups 
(p=0.292). Majority of group (A) 4 (80%) and all 
the cases in group (B) were very satisfied while only 
1 (20%) case of group (A) was satisfied. 

Figure (4): Bar chart showing percentage of answers to the 
patient satisfaction questionnaire

DISCUSSION

The current study showed that patients in Group 
(A) had a higher mean value of bone height decrease 
than those in group (B) during different intervals 
of follow up period  regarding both right and left 
sides of the mandible  however these differences 
found to be statically not significant  (p ≤ 0.05) . 
These findings came in accordance with  previous 
study, that  found slight significant difference in the 
residual ridge resorption between complete denture 
wearers and overdenture wearers(13). However this 
came contrast with another study that reported that, 
dental implants integrate with the jawbone and 
intensely reduce the rate of bone loss ascribed to 
conventional dentures(14). In previous study it was 
found that patients treated with implant overdenture 
presented at least twice the residual ridge resorption 
as patients treated with conventional complete 
denture (15).

In this study the amount of  bone resorption 
met with the findings of many previous long term 
studies that documented average of 1.5mm-2mm 
bone loss  during the first year after functional 
loading of with annual rate of marginal bone loss 
about 0.2mm(16-18).

Comparing  the percentage change of bone 
height (%) during diffrenet follow up periods 
and regarding right and left side of the mandible 
respectively, over all comparison results showed 
that Group (A) (4.21±1.96) had a higher mean 
value of bone height percentage change than group 
(B) (2.75±1.24) however these differences were 
statistically not significant (P=0.197), Group (A) 
(4.74±1.60) had a higher mean value of bone height 
percentage change than group (B) (3.61±0.95) yet 
these differences were statistically not significant 
(P=0.215). this came in agreement with previous 
study,that reported insignificant higher percentage 
change for bone height  in complete denture 
wearers(16)

Another study reported that overdentures sup-
ported by anterior implant may cause accelerated 
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bone loss percentage when compared to conven-
tional dentures (19).   

 Regarding Patient satisfaction to complete 
dentures were high this result was logic result as 
the flexible denture base material enhance denture 
retention these results met with other previous 
studies(10,20). 

Regarding Frequency and percentage values for 
answers to the patient satisfaction questionnaire 
statistical analysis revealed that there was no 
significance difference between answers of the two 
groups, this came in accordance with previous 
study which reported that, there were no significant 
differences between both groups in relation to 
comfort, aesthetics, chewing ability, overall 
satisfaction, pain, functional, phonetic, social, 
and psychological limitations (21). Although the 
stability of the mandibular implant overdenture 
was enhanced compared to a conventional denture, 
the quality of life and satisfaction levels were 
similar for both (21, 22).

 One of contributing factor for the high level 
of satisfaction in group (A) was the excellent 
physical and functional quality of their prostheses. 
While lack of these qualities, considered a strong 
indication for the fabrication of overdentures for 
elderly patients(22, 23).

Reduction of the alveolar ridge in the two stud-
ied groups was expected, which   perhaps a con-
sequence of forces transmitted to the ridge that go 
beyond the physiological limit of tolerance for the 
alveolar ridge. Also wearing of the denture on the 
whole changes the biology of the oral environment 
that may be accountable for the changes in the sup-
porting soft tissues influencing the state of ridge 
reduction (24).

CONCLUSION

Within the limitation of this study it could 
be concluded that, patients treated with flexible 
conventional denture had a higher mean value of 

bone height percentage change than those treated 
with flexible single implant supported overdenture 
in posterior area of the mandible but the difference 
found to be statistically not significant. Regarding 
patient satisfaction for both groups there was no 
statically significance difference between questions 
asked for both groups.
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