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RADIOGRAPHIC EVALUATION OF THE TEETH POSITION
INFLUENCE ON IMMEDIATELY LOADED SINGLE IMPLANT
RETAINED COMPLETE MANDIBULAR OVERDENTURE.

Osama Abdelhamid Helaly”, Mohamad Reda El-Kholy™,
Diab Fattouh El-Haddad™, Mohamad Abd-Allah Quassem™"

ABSTRACT

This study was conducted to evaluate the influence of teeth position on immediately loaded single implant retained complete
mandibular overdenture.

Ten completely edentulous patients were selected. For each patient complete maxillary and mandibular conventional complete
denture were constructed. Patient were divided into two groups according to position of posterior teeth Goup I : Patients wearing
complete denture with posterior teeth arranged at the crest of the ridge. Group 11 : Patients wearing complete denture with posterior
teeth arranged at neutral zone area . For each patient single implant was inserted in the mandible in the midline with ball and
socket attachment. Mandibular complete dentures were converted to mandibular overdenture immediately after implant insertion
. Radiographic measurements were done to evaluate ridge height at the canine regions by cone beam computerized tomography
CBCT at time of insertion ,six ,twelve eighteen , twenty four months for each implant of the two groups . The data were collected
and statistically analyzed using spss and one way anova test .

The results showed the tooth positioning at the neutral zone has a statistically non significant difference with the crest of the
ridge regarding the radiographic features investigated on immediately loaded mandibular single implant overdenture .

INTRODUCTION The mandibular overdenture retained by

L implants in the interforaminal region appears to
Complete denture construction is one of the most . . . . .
maintain bone in the anterior region of the mandible

challenging work in dentistry. The most common .Mandibular implant overdentures appear to show

complaint of elderly patients is the loose lower higher patient satisfaction scores than complete

denture. During function like chewing and speech, dentures, even with patients who have undergone

the lower denture dislodges. It is a major source of preprosthetic surgery. When the anchorage system

embarrassment to these patients. Psychologically  or number of implants is varied, there may be
also they are affected by this problem. In order no significant differences in satisfaction with
to achieve retention and maintain stability, with moderately resorbed edentulous patients restored

acceptable level of function” with mandibular implant overdenture®.
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For successful implant overdenture treatment
planning prosthetic space analysis should be taken
under consideration for selection of the prosthetic
components of the implant attachment system. At
least 13-14 mm interocclusal space is required for
bar supported overdenture considering teeth size,
denture base thickness, bar thickness for the rigid-
ity, the space from the mucosa to the bar for hygiene
and the soft-tissue thickness. Minimum space re-
quirement for ball attachment is 10-12 mm and for
locators is 8.5 mm. Inadequate space for prosthetic
components can result in an overcontoured prosthe-
sis, excessive occlusal vertical dimension, fractured
teeth adjacent to the attachments, attachments sepa-
rating from the denture, fracture of the prosthesis
and overall patient dissatisfaction®

Occlusal concepts aiming at denture stability
often position the mandibular teeth perpendicular
to the edentulous ridge. Placement of the denture
teeth directly over the edentulous posterior crest
reduces moments of force andimproves support
under vertical forces. The mandibular edentulous
posterior ridge resorbs in a medial direction in
early stages then resorbs laterally with the later
stages. Setting up of teeth over the crest of the
ridge means that positions the central fossa of the
posterior mandibular teeth more medial than that
of the natural teeth predecessors in early stages of
bone loss, but more facial in than the natural tooth
position with the advancement of bone loss. The
buccal position of maxillary teeth causes instability
and poor esthetic appearance of the denture™.

Pound recommended that the lingual surfaces
of mandibular posterior denture teeth should
occupy an area bounded by two lines originating
from the mesial surface of the mandibular canine
and extending posteriorly to the lingual and buccal
aspects of the retromolar pad®.

Lammie suggested that mandibular posterior
denture teeth should be arranged over the buccal
shelf to provide increased tongue space and to
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facilitate the development of vertical facial polished
surfaces, against which an effective facial seal
can be achieved and maintained. Wright believed
that posterior mandibular denture teeth should be
arranged directly over the center of the denture
stress-bearing area. These location may not correlate
with the crest of the edentulous ridge, particularly in
the presence of severe ridge atrophy®©.

The neutral zone concept set the teeth to occupy
the position of their natural tooth predecessors
where the forces of the tongue counteract the forces
of lip and cheek™.

PATIENTS AND METHODS

Ten completely edentulous patients were
selected from the outpatient clinic of removable
prosthodontic  department, Faculty of Dental
Medicine Al Azhar University. Patients fulfilling
the following criteria were eligible for inclusion
in the study: Men aged between 50 and 65 years.
Patient being able to understand and cooperate
with the requirements of the study, Angel’s class I
jaw relation, Patient with normal tongue size and
behavior, Patient with adequate interarch space
(about 12 mm between the soft tissues and the
occlusal plane). Patient with enough bone for an
implant length of 10 mm and a diameter of 3.7 mm,

which was assessed clinically and radiographically.

Smokers, drug or alcohol addicts, those with any
health condition precluding surgery, physical reasons
that could affect follow-up, or psychiatric problems,
and those who had undergone radiotherapy to the
head and neck that may affect the implant area were
excluded.

Patients participated in the study were divided
into two groups:

Group I: patients receive complete denture with
posterior teeth arranged at the crest of the ridge.

Group II: patients receive complete denture
with posterior teeth arranged at the neutral zone
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One screw-type two piece immediately loaded
implants with 10 mm length and 3.75 mm diameter
from the system were used in this study for each
patient with ball and socket attachment were
inserted at the symphysis of the mandible. After the
healing period the denture was modified to receive
the attachment.

Follow up visits were carried out every 6
months for two years after denture insertion for
radiographic and clinical evaluations to collect data
from the patients and regular occlusal adjustment
were performed if needed.

Cone beam CT radiograph were taken for
each patients of the two groups before surgery,
immediately after implant placement and every six
months for two years after surgery. Bone height
at the canine area was evaluated. canine area was
determined by 33 percent from the midline of a
distance between tangent of the posterior end of the
ramus and midline .

Statistical analysis was performed using S-plus
statistical software (SPSS-Release 18) for windows.
P values less than 0.05 are considered to be statisti-
cally significant in all tests.

RESULTS

As shown in table (1) and figure (2) the mean
difference in ridge height at the canine area for
group I after 6 months of follow up period was
0.36 mm with SD 0.11 and for group II it was O
29 mm with SD 0.05 (p value 0.28). There is no
significance difference..

From implant insertion to 12 months of follow
up period the mean difference in ridge height for
group I was 0.42 mm with SD 0.06 and for group II
it was 0.31 mm with SD 0.08 (p value 0.58). There
is no significance difference.

From implant insertion to 18 months of follow
up period the mean difference in ridge height for
group I was 0.45 mm with SD 0.09 and for group II
it was 0.37 mm with SD 0.06 ( p value 0.17). There
is no significance difference .
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From implant insertion to 24 months of follow
up period the mean difference in ridge height for
group I was 0.48 mm with SD 0.04 and for group II
it was 0.40 mm with SD 0.09. (p value 0.14).There
is no significance difference.

TABLE (1) Comparison between the two studied
groups according to bone height at the canine area.

Group I
(Crest of the Group II o
idge) (neutral zone) E]
Time ridse s | Sig
>
-9
(Mean (Mean
difference) | — SD difference) | 8D
Time of
+ +

insertion

6 Months 0.36 +(0.11 0.29 +(005| 028 | NS
12 Months | 042 +|0.06 0.31 +(0.08]0.0588 | N.S
18 Months | 045 +10.09 0.37 +(006| 0.17 | NS
24 Months | 048 +(0.04 0.40 +(009| 0.14 |NS

DISCUSSION

Patients suffering from temporomandibular joint
disorders were excluded as these problems influence
the masticatory muscle activity. Age of the patients
was ranged from 55 to 60 years for fast adaptation
to the new denture .Screw design of implant was
used due to its resistance to shear stresses which are
a pre-request for successful osseo integration.

CBCT was used in this study due to its accuracy,
since the success rate of dental implants depends on
the way annual bone loss is calculated. The process
of measuring marginal bone level on radiographs
has a precision of 0.2mm (or more) owing to
variations in exposure geometry, exposure time
and observer perception. Therefore, the value of
the annual loss may vary considerably, especially
when short intervals are considered when the plain
radiography is used®.

The results of this study show that marginal and
ridge loss in both study groups was within the normal
range after 24 months observation time. Although
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there is difference between the two groups however
it is not significant. Marginal bone loss is known to
be influenced by multiple phenomena, but some key
questions remain unanswered. Marginal bone loss is
influenced by numerous variables related to surgical
trauma, prosthetic considerations, implant design,
bone substratum, patient habits, implant-abutment
connection and the general health of the patients®.

Klinge described an MBL >2 mm at delivery of
the prosthetic device in comparison with initial ra-
diographs, in combination with bleeding on probing,
as a “red flag” for the clinician to evaluate the need
for an intervention to achieve peri-implant health'?.

The results show that marginal bone loss has
no significant relation with tooth position, this is
in agreement with Darwish et al'”. A significant
correlation between bone loss, plaque index and
pocket depths of dental implants!? .

Plaque and gingival index are related to the smooth-
ness of implant surfaces, and the patient homecare,
which affect the long-term success of implants!?.

The lower values of resorption of bone around
implant of neutral zone group may be explained
by the generation of offset forces during function
in the crest of ridge group which direct the denture
in unfavourable positions causing compression
and bone resorption around implant. The same
explanation may be applied in the neutral zone
group,however due to harmony with the surrounding
musculature the offset force was decreased the ball
attachment act as a fulcrum of movement in all
direction due to the elasticity of the rubber ring of
the metal house & the configuration of attachment
shape , and the compressibility of posterior denture
bearing mucosa. Overdenture may be totally
supported by implant, or supported by both implant
and mucosa as here, which seems to be the major
cause of bone resorption in both groups.

CONCLUSION

The tooth positioning at the neutral zone has
better radiographic effect on immediately loaded
mandibular single implant overdenture than that
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on the ridge crest but there is a non-significant
difference between the two groups.
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