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ABSTRACT

Ten completely edentulous patients were selected. Each Patient had received 
conventional maxillary and mandibular complete denture with balanced lingualized 
occlusion. After adaptation period each patient had stage one surgery for placing two 
implant fixtures, in the cuspid area anterior to the mental foramina. The two endosseous 
root form (3.7 diameter and 13 mm length) fixtures were left submerged for a period 
of three months for osseointegration. The implant fixtures were uncovered, healing 
abutments were used and after two weeks the steps for modification of the patient 
existing denture were started and the metal housing was secured to the fitting surface of 
the mandibular denture by a chemical curing acrylic resin. Then the patients recall after 
3, 6, 9, 12 months for evaluation. The clinical evaluation includes recording of probing 
depth (mm), bleeding index scores, gingival recession (mm) and the radiographic 
evaluation includes bone resorption on the mesial and distal side of the implant. The 
results showing that a significant increase (p≤0.05) in all the clinical parameters and 
amount of bone resorption from the base line till 12 months. The result concluded 
that: Balanced lingualized occlusion recommended for implant complete overdenture 
as enhancing stability and retention of the denture which essential for maintenance 
of implants. Clinical evaluation of implant ball retained overdentures with balanced 
lingualized occlusion not differs from base line scores also, the bone loss was within 
the accepted values so the ball attachments is recommended for retention of complete 
overdenture option. 
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INTRODUCTION

Overdentures have been shown to improve 
the quality  of life for edentulous patients and to 
contribute significantly to the patients’ psychological 
well-being.(1) Patient exhibits satisfaction with 
the implant-retained overdenture rather than 
conventional  complete dentures, where the dental 
implant improves the retention of complete 
mandibular dentures. (2) One of the factors which 
influences the amount of forces transferred to the 
implant is the type of attachment used to connect 
the denture to the implant.(3) Stud attachment 
provides varying degree of resiliency in both 
vertical and horizontal directions, more favorable 
load transfer to bone, less costly, less technique 
sensitive and easier to clean. (4) Mandibular implant 
over-dentures with ball attachment allowed the 
patients to apply significantly larger bite force, high 
chewing efficiency and good masticatory function. 

(5) The dynamic contact of teeth has an effect on 
stability of denture bases, comfort and function 
experienced by patients. (6,7) Obtaining consistent 
mandibular stability has long been a challenge for 
dental professionals. (8) The balanced lingualized 
concept has recommended because of its lack of 
complexity in execution, minimal reshaping of the 
cusps and reducing axial and/or lateral loads to the 
dental prosthesis.(9) The success of oral implant 
treatment relies on the presence and maintenance 
of bone adjacent to implants. The monitoring of 
radiographic bone level changes provides valuable 
insight into the longevity of oral implants. There are 
no differences in clinical and radiographical state 
of patients treated with an overdenture on two or 
four implants during a 5-year evaluation period. 
(10, 11) It is necessary to design an adequate occlusal 
pattern for prosthesis supported by dental implants; 
other biomechanical factors interfere directly in 
the stresses transmitted to the bone through the 
prosthesis supported by implants as quality of 
the bone, muscular power, size and shape of the 
implant, type of the antagonistic arc and mastication 
habits. (12)

MATERIAL AND METHODS 

Ten completely edentulous male patients were 
selected according to the inclusion criteria. Free from 
any systemic disease, at least six months was elapsed 
after the last extraction of teeth, Non-smokers, 
Patients without T.M.J troubles or abnormal oral 
habits and the residual ridges had enough height, 
width and covered with healthy muco-periostium. 
Each patient received conventional dentures with 
balanced lingualized occlusion. After adaptation 
period patients had stage one surgery for placing 
two implant fixtures, in the cuspid area anterior to 
the mental foramina. The two endosseous root form 
implants were left submerged for a period of three 
months for osseointegration. The implants were 
uncovered, the steps for modification of the patient 
existing denture were started and the metal housing 
was secured to the fitting surface of the mandibular 
denture by a chemical curing acrylic resin. All 
patients were satisfied with their overdentures, 
no mobility was detected and all implants gave a 
solid ringing sound on percussion indicating direct 
contact between the bone and implants. The patients 
were left one month for adaptation of overdenture 
after delivery. The implants were evaluated after the 
adaptation period clinically and radiographically 
after 3, 6, 9, 12 months. The clinical evaluation of 
the patients included recording of probing depth, 
bleeding index scores, gingival recession scores. The 
pocket depth was measured at 4 sites (mesial, distal, 
buccal, and lingual) around each implant using a 
calibrated periodontal probe. The depth of the peri-
implant sulcus was measured of each implant by 
using graduated periodontal probe. Be sure that 
there is a strict parallism between the probe and 
the long axis of the abutment. The bleeding index 
was expressed following the scores of the Plaque 
and bleeding indices Where they express score 0 = 
no plaque / bleeding, score 1 = plaque / bleeding 
detected by running a probe across the smooth 
marginal surface of the implant, score 2 = plaque / 
bleeding seen by visual inspection, score 3= lots of 
plaque / spontaneous bleeding. Gingival recession 
index was measured at four sites (mesial, distal, 
buccal, and lingual) around each implant using a 
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calibrated caliper. The bone loss was measured by 
the same method of (13) where a periapical x-ray 
radiograph based on the paralleling technique. A 
slide scanner set used to digitize the radiograph 
with the help of vista scan computer software was 
used to manipulate the digital images and measure 
the bone adjacent to the implant surface. For each 
image mesial and distal measurements were made 
from the inferior edge of the implant collar (as the 
reference point of measurements) to bone implant 
interface. Bone loss was calculated by measuring 
from the implant collar to the bone implant interface 
level is the base line measurement. The subsequent 
measures are determined by subtracting the second 
measure from the previous measures. Extension 
cone paralleling technique, the film holder consists 
of bite block, directing rod and a guide ring. The bite 
block contains a slot into which x-ray film sensor 
is positioned. Standardized periapical x-ray film 
sensor by film holder with ball abutment impression 
cope fixed to the holder by chemical cure acrylic 
resin. The ball abutment impression cope fixed on 
the ball implant abutment to ensure the same angle 
of the x-ray beam everytime The guide ring accepts 
the x-ray tube in intimate contact with guide ring 
boundaries. 

RESULTS

The results and data of the clinical and 
radiographic evaluation were calculated and 
statistically analyzed with t-Paired sample test 
(p≤0.05). The results were summarized as (mean 
values ± standard deviations). The paired sample 
t test showed that there were significant increase 
(p≤0.05) of pocket depth, bleeding index, amount 
of gingival recession  recorded and amount of bone 
loss after 1 to 12 months of implant overdenture and 
there is a non- significant(p≥0.05) increase recorded 
between subsequent periods. In the results in spite 
there is a presence of significant bleeding index and 
probing depth In spite of absence of a significant 
bone resorption, also the very low frequency of 
bleeding upon probing and the mean probing depth 
less than three mm indicated the presence of healthy 
peri-implant tissue as shown in tab. (1,2,3,4).

Table (1) Test of significance of the pocket depth 
between different follow up periods.

Time Paired Differences
t P-value

Mean Std. D. Std. E. Mean

M1 - M3 0.06 0.18 0.03 1.906 NS

M1 - M6 0.06 0.20 0.03 1.853 NS

M1 - M9 0.08 0.24 0.04 2.178 *

M1 - M12 0.14 0.27 0.04 3.216 *

M3 - M6 0.12 0.13 0.02 5.464 *

M3 - M9 0.14 0.22 0.04 3.989 *

M3 - M12 0.19 0.28 0.04 4.389 *

M6 - M9 0.02 0.15 0.02 .922 NS

M6 - M12 0.08 0.23 0.03 2.158 *

M9 - M12 0.06 0.19 0.029 1.964 NS
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Table (2) Test of significance of bleeding index 
between different follow up periods.

Time
Paired Differences

t P-value
Mean Std. D Std. E

M1 - M3 0.02 0.29 0.06 0.225 N.S

M1 - M6 0.06 0.43 0.09 0.607 N.S

M1 - M9 0.16 0.46 0.10 1.626 N.S

M1 - M12 0.24 0.45 0.09 2.427 *

M3 - M6 0.07 0.48 0.11 0.679 N.S

M3 - M9 0.18 0.55 0.12 1.477 N.S

M3 - M12 0.25 0.40 0.09 2.842 *

M6 - M9 0.11 0.30 0.06 1.627 N.S

M6 - M12 0.18 0.42 0.09 1.917 N.S

M9 - M12 0.07 0.55 0.12 0.591 N.S

Table (3) Test of significance of the gingival 
recession between different follow up periods.

Time
Paired Differences

t P-value
Mean Std. D. Std. E

M1 - M3 0.02 0.09 0.01 1.503 NS

M1 - M6 0.01 0.15 0.02 0.537 NS

M1 - M9 0.09 0.15 0.02 3.714 *

M1 - M12 0.14 0.17 0.03 5.186 *

M3 - M6 0.04 0.13 0.02 1.688 NS

M3 - M9 0.11 0.16 0.06 4.435 *

M3 - M12 0.16 0.16 0.03 6.357 *

M6 - M9 0.08 0.19 0.03 2.525 *

M6 - M12 0.13 0.19 0.03 4.132 *

M9 - M12 0.05 0.16 0.03 1.996 NS

Table (4) Test of significance of the amount of bone 
resorption between different follow up periods.

Time
Paired Differences

t P-value
Mean Std. D. Std. E. 

M1 - M3 0.007 0.03 0.01 1.157 NS

M1 - M6 0.008 0.04 0.01 0.444 . NS

M1 - M9 0.10 0.05 0.01 8.796 *

M1 - M12 0.21 0.06 0.01 15.622 *

M3 - M6 0.01 0.03 0.01 1.962 NS

M3 - M9 0.04 0.01 0.01 3.989 *

M3 - M12 0.07 0.04 0.01 5.464 *

M6 - M9 0.09 0.05 0.01 8.552 *

M6 - M12 0.10 0.03 0.01 10.392 *

M9 - M12 0.11 0.036 0.008 13.252 *

DISCUSSION

Gingival and bleeding indices showed an increase 
during the follow up period and it is noted after 6 
months of loading, this is in agreement with.(14,15) It 
is generally agreed that plaque accumulation could 
induce negative mucosal response. It is recorded 
that the peri-implant mucosal response should not be 
included in the criteria for implant success because 
it has not been shown to be an important factor in 
achieving or maintaining osseointegration. But 
many researchers consider the mucosal response 
is to be correlated to marginal bone loss and loss 
of osseointegration .This controversy explain to a 
limit the presence of significant bleeding index and 
probing depth In spite of absence of a significant 
bone resorption, also The very low frequency of 
bleeding upon probing and the mean probing depth 
less than 3 mm indicated the presence of healthy 
peri-implant tissue as recorded by. (16-18) 

The forces placed on the bone and mucosa is 
completely different between implant-supported 
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and mucosal-supported prostheses. The implants 
may serve to retain bone by applying tensional 
forces, while the mucosal- borne prosthesis may 
accelerate bone resorption due to compressive 
forces. (19, 20) The average crestal bone loss recorded 
after one year for implants was less than 0.6 mm. 
This is in line with other studies. (21-23) This might 
reflect bone adaptation to balanced loads as a result 
of balanced lingualized occlusion and high stability 
of the overdenture. The mean bone loss in the first 
year of loading was (0.33-0.6) mm for combined 
mesial and distal sites. The mean bone loss for the 
first year of loading similar to those reported in. (24)

CONCLUSION

The dental implant is a good treatment option as 
it provides a good support for the complete dentures 
with the muco-periostium. Balanced lingualized 
occlusion scheme is recommended for implant 
complete overdenture option, due to enhancing the 
stability and retention of the denture which in turn 
essential for maintenance of dental implants and 
improving the muscle activities. Clinical evaluation 
of implant ball retained overdentures with balanced 
lingualized occlusion not differs from base line 
scores also, the bone loss was within the accepted 
values so the ball attachments is recommended for 
retention of complete overdenture option.
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