AIN SHAMS UNIVERSITY

Radiographic evaluation of OSSEAN surface
treatment of mini-implant retaining
mandibular overdenture

Thesis

Submitted to Faculty of Dentistry at Ain Shams University in
Partial fulfilment of the requirements for the Master Degree in
Oral and Maxillofacial Prosthodontics

By
Omar Abbas Esmat El Sadat
B.D.S 2009 (Ain Shams University)

Supervised by

Prof. Dr. Ingy T. Lebshtien

Professor of Removable Prosthodontics
Faculty of Dentistry - Ain Shams University

Dr. Ahmed Mohamed Osama

Lecturer of Removable Prosthodontics
Faculty of Dentistry - Ain Shams University

Faculty of Dentistry
Ain Shams University
2014



A s ) ) A aadd (ol pld (g ladi) el
A gacnd| Akiud! @ilo W ALEL padll § pive

s (e el - (3l Cdo IndiSn o L) (o latss M nid (31 o ddioe (WL
ol g as ollg pall e luall o lazdl (3 ywes-Wl a3 (e J gl

ROV E R V-2
Qllud) Cas b ps /oelo
(¥++%) Ol 9 pdl rom yom g o gy ol
s (e raale - Ol o frdss

Byl Sy
VS CON 1A PLI-{ POR- TR W
s (e el — Ol o sy

aoles) atee w173
i Ul oo iy ook
ot (1 Oralen — (sl o iy

s Loall o lasa eud
Ol Ll ol
s (S Al

AR}



CONTENTS

Page
INTRODUCTION......cooiiiceecee e, 1
REVIEW OF LITERATURE ... 4
AIM OF THE STUDY ..., 53
MATERIAL AND METHODS..........ccoiiiieeeeee, 54
RESULTS .., 87
DISCUSSION ..o 93
SUMMARY AND CONCLUSION......cccccceeeeiiiiiiiiiiieeeee, 107
RECOMMENDATIONS ..., 110
REFERENCES..........coooe e 111
ARABIC SUMMARY ..o -




LIST OF FIGURES

Fig. No. Title Page

1 Intra-oral view for the maxillary and mandibular 57
residual ridges

2 Intra-oral bone caliber used to measure bone width 58

3 lower waxed up dentures duplicated into transparent
heat cured acrylic resin to be used as Radiographic 58
stent

4 metal balls fixed by sticky wax at the canine area 62
bilaterally in the radiographic stent

5 Diagnostic Panoramic Radiograph 62

6 Preoperative Panoramic Radiograph with radiographic 62
stent inside the patient’s mouth

7 Radiographic stent modified to form Surgical Stent by
drilling 4 equidistant holes in the stent opposite the 64
proposed position of each implant.

8 Upper and Lower Compound primary impressions 65

9 Upper and Lower secondary impressions 65

10 Dentures delivered to the patient after necessary 66
adjustments were made.

11 Surgical stent used for marking the proposed position 69
of the four implants on the ridge

12 The entry points for each implant marked on the 69
patient’s tissue by the aid of a tissue punch

13 3M Implant Packaging 70




Fig. No. Title Page
14 Sterile vial containing the implant 70
15 Pilot Drill of 1.3mm diameter 70
16 3M Surgical kit 70
17 Ossean Implant Packaging 70
18 Sterile vial containing implant and metal housing 70
19 Pilot drill of 1.2mm diameter 70
20 Ossean Surgical Kit 70
21 Pilot drill 1.3 mm in diameter held vertically to drill 73
through the bone

22 Sterile vial containing the implant 73

23 implant was removed from the vial to be transferred to 73
the osteotomy

24 Implant Held by the vial cap was inserted into the 73
osteotomy

25 Winged Thumb Wrench was used to thread the 74
implant

26 When the wrench became difficult to turn, the ratchet 74
was used to complete the insertion

27 Ideal implant positioning allowed abutment head to
protrude from the gingival soft tissue at its full length 74
but with no neck or thread portions visible

28 Pilot drill 1.2mmin diameter held vertically to drill 76

through the bone




Fig. No. Title Page

29 Implant was placed into the osteotomy by the aid of the 77
ratchet driver

30 Manual wrench used to insert the implant into 77
osteotomy

31 Surgical ratchet wrench was used for the final seating of 77
the implant

32 Implant seating was accomplished when the ratchet 78

driver was flushed with the surrounding gingival tissue

33 When the ratchet driver was flushed with the gingival
tissue, the gingival collar was in its proper relationship 78
with the soft tissue and the O-ball abutment was at its
correct height

34 Implant positions were marked on the fitting surface of
the mandibular denture by marking the heads of the O- 80
balls by a marker

35 A relief area was created on the fitting surface of the

lower denture opposite the implant heads using an 81
acrylic bur
36 The O-Ring attachments enclosed in the female metal 81

housings were placed over the implants

37 Elastomeric block out shims 81

38 An Adhesive supplied with the Hard Pick-up material
kit was applied to the fitting surface of the denture in 82
the areas where it needs to be used

39 Trough area opposite to the implants was filled with
pink, hard pick up material and the denture was 82
inserted in patient’s mouth

40 Patient was instructed to close in centric for about 10 83
minutes until complete setting took place

iv



Fig. No. Title Page

41 Lower denture showing the metal housings embedded in 83
its fitting surface

42 The denture was removed, cleaned and was trimmed 84

43 Postoperative panoramic radiograph showing the 4 36
implants

44 Mean values (mm) of peri implant bone height
changes for group | patients throughout the follow up 89
period

45 Mean Values (mm) of peri-implant bone height
changes for group Il patients throughout the follow up 90
period

46 Mean Values (mm) of peri-implant bone height
changes for the studied groups during the follow up 92
period




LIST OF TABLES

Tle\llt())le. Title Page
1 Mean value (mm) , standard deviation (SD) and
paired t test of peri- implant bone height change for 89
group | patients during the follow up period
2 Mean value (mm) , standard deviation (SD) and
paired t test of peri- implant bone height change for 90
group |1 patients during the follow up period
3 Mean value (mm) , standard deviation (SD) and
paired t test of peri- implant bone height change in the 92

studied groups during the follow up period

Vi



Introduction

INTRODUCTION

Restoration of the atrophic edentulous mandible with an over
denture supported or retained by two implants placed in the inter-
foraminal region has thus become regarded as the first prosthodontic
treatment option. Evidence indicates that physiological residual ridge
resorption occurs in the anterior edentulous mandible at a rate 4
times greater than bone resorption occurring in the same location

when dental implants have been used.®

Mandibular Implant over denture treatment can show
significantly improved retention and stability characteristics as
compared with conventional mandibular complete dentures.
Additionally, a direct relationship has been shown between

prosthesis retention and stability and patient satisfaction. @

The use of narrow diameter implants (approximately 1.8mm
to 2.4mm in diameter) has been suggested in order to reduce trauma
for elderly patients when the use of standard-sized implant would
require bone reshaping and grafting. Advantages of this procedure
include implant placement in narrow sites, minimally invasive

surgery, and immediate loading of the implants.®

The physicochemical characteristics of the dental implant
surface play the most significant role in early acceptance and

immobilization of the implant in the tissue bed and the long term

( 1
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Introduction

success of Osseo integration. Surface roughness of titanium
implants affect the rate of the speed and amount of bone tissue

formed at the implant-bone interface. ®

Several surface modifications have been developed and are
currently used with the aim of enhancing clinical performance,
including Hydroxyapatite (HA) and calcium phosphate (Ca P)
coatings, titanium plasma sprayed, ion deposition electro- or
mechanical polishing, grit blasting, acid-etching, grit-blasting
followed by acid-etching and oxidation, as well as combinations

of these procedures.®

Surface profiles in the nanometer range play an important
role in the adsorption of proteins, adhesion of osteoblastic cells

and thus the rate of Osseo integration.®

The Ossean Surface structure engineered to increase host to
implant biocompatibility and biomechanical response. It is
characterized by having a surface topography that is similar at all
levels of magnification, from the surface to the Nano scale level.
The repetitive nature of this surface is defined as one that is
‘fractal' in nature. The surface beyond the nanometric level
displays an ideal surface of fibrin attachment. At the micrometric
level, the pattern is appropriate for platelet deposition. Under
lower magnification, the pattern shows receptor sites that

encourage the growth of osteoblasts.®

( 1
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Introduction

Calcium Phosphate molecules are present in the titanium
oxide layers as molecules (more than a thousand times smaller
than Nano particles) as molecular impregnation. These molecules
have a greater binding energy than larger particles of calcium
phosphate.®
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Review of literature

EDENTULISM

Loss of all permanent teeth is defined as Edentulism.
Edentulism is due to various combinations of cultural, financial

and dental disease attitudinal determinants towards treatment.

An intimate relationship exists between teeth and alveolar
process. The lack of mechanical stimulation resulting from the
loss of teeth in the edentulous state results in loss of the bone
mass. This is accompanied by a decrease in the bone trabeculae
and bone density in the area in addition to loss of bone width

followed by loss in bone height. ©

The marked reduction in mandibular residual ridge
compared to that of the upper residual ridge increased 4:1 at the
seven-year stage, The average reduction in anterior height of the
lower ridge during the twenty five year complete denture wearers
would account to 9 to 10 mm whereas in the maxilla the reduction
may only be 2.5 to 3 mm. The Continued residual ridge resorption

results in loss retention, support and stability. ©

As bone loss occurs in width and height respectively, the
attached gingiva gradually decreases resulting in a thin area of
attached tissue that may be absent over the advanced atrophic
mandible. This makes the tissue prone to abrasions caused by the

overlying prosthesis. ©
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Review of literature

The tongue of the patient with edentulous ridges often
enlarges to accommodate the increase in space formerly occupied
by teeth. At the same time, the tongue is used to limit the
movement of the removable prostheses and takes a more active
role in the masticatory process. ©

Retention and stability problems of the mandibular
prosthesis often cause complaints of masticatory function in
complete denture wearers. Complete denture wearers needed on
average four times, six times, and even eight times the number of
chewing strokes in dentate persons to achieve the same degree of
pulverization.®

One of the factors leading to the decrease in chewing
performance is the reduced bite force. Edentulous subjects who
obtained with maximum clenching (unilateral) biting forces that
range 77 to 135 N, whereas the average maximum bite force
(unilaterally measured) for dentate persons varies from 306 to
487N.7)

The facial changes that naturally occur in relation to the
aging process can be accelerated and potentiated by the loss of
teeth. A decrease in the facial height from a collapsed vertical
dimension causes several facial changes. As the vertical
dimension progressively decrease, the occlusion evolves towards
a pseudo — Class I11l1 malocclusion. As a result the chin rotates
forward and creates a prognathic facial appearance.®

—~
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Loss of teeth affects the functional abilities such as speech
and mastication as well as the patient's esthetics, psychological
well-being, and quality of life. ©

Treatment modalities for Rehabilitation of Completely
edentulous

I. Complete Denture

For many decades complete tissue-supported removable
prostheses have been regarded as the treatment of choice for
edentulous patients.

The ideal denture supporting ridge should have adequate
bone height with a flat crest and parallel or nearly parallel sides
covered by firmly attached fibrous mucoperiosteum, with
adequate buccal and lingual sulci. It should be devoid of any
undercuts or overhanging protuberances, scar bands, muscle
fibers or frenula that interfere with the periphery soft tissue folds,
hypertrophies and neoplasms.®®

Pre — prosthetic surgical techniques are used to reshape the
ridge in order to give an optimum denture supporting area that is
suitable for the future prosthesis. Moreover, they provide sufficient
bone volume for placement of dental implants at the most optimal
positions. Vestibuloplasty, ridge augmentation by autogenous bone
graft or by alloplastic material, vertical alveolar ridge distraction and
guided tissue regeneration were introduced."
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Despite the fact that complete dentures are known to have
poor masticatory capability. The most common complaint is the
'loosening’ of the dentures which is often due to the continual
resorption of the alveolar ridge. Moreover, patients complain of
intolerance to loading by the mucosa, pain, difficulties with eating
and speech, loss of soft-tissue support, and altered facial

appearance.?

1. Over denture

An over denture is" removable partial or complete that
covers and rests on one or more remaining natural teeth, roots
and/or dental implants”. Another definition describes it as " A
prosthesis that covers and is partially supported by natural teeth,
teeth roots and/ or dental implants ".“ Over dentures are classified

according to type of support into:

a) Tooth Supported Over denture

One therapeutic approach directed at improving oral function

in elderly edentulous patients is the use of over dentures.®

Tooth supported over dentures rely on the remaining teeth
to support the prosthesis. The location of these natural abutments
is highly variable, and they are often compromised from past bone

loss associated with periodontal disease.®
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