A
ou.//AfJ/ra-w

Sl
fJCwﬁ! ‘-'
sl (A s "
o g

.é
o
*
Lol
P

Ao | sgdd
il
wom‘,ﬁhﬁ
/s

audie)] 4
Al e



EFFECT OF CERAMIC AND CEMENT
SHADES ON THE COLOR OF
CERAMIC VENEERS

THESIS

Submitted to the faculty of oral and dental medicine, Cairo University in
partial fulfillment of the requirements for the master degree in
Dental surgery (fixed prosthodontics)

By

Heba Abd El Tawab Mohamed

B.D.S., Cairo University
Faculty of oral and dental medicine
Cairo University

2009



Al ¢
e ) b s

g Ia
Af-/cjﬁl o
S (A s -
o 4

”*
&
*
**
o

59 L sgdds
Y ol &
(ra bdie JIaf
{9

audie)] 4l
Al (jia



clanl) g CijAl B
48 3al) jedll ¢ Ao

daaa Gl gl de Ay /Al

) 5 pill Anl a5 b ey NS
o_alal) Al - L) g adl) (s 348

&) dadia 4l

oﬁ\ﬁj\ Z\M\A - u\_\.u.:\;\)“ 9 esl\ k_\L L&S
i) aaiad) Glicalain) jrivalall s J Sl
= A J 3

Yoot



O 8 el

S shall) e Al /) gi€al) 3wy
aidiall 4l ClialainV) andy il
s 5 il il 30
5 yalel) daals

234 Gl daaa /) siSall Y|
il 4gind) Clialain) audy Al
Ol g pdll ada 418
5 yalal) daals



LIST OF TABLES

Table Title
No
1 The experimental factorial design
2 The Student’s t-test results of the AE, L,

C, and H measurements of the SIC3 and
S1CI1 samples.

3 The Student’s t-test results of the AE, L,
C, and H measurements of the SIC3 and
S1C2 samples.

4 The Student’s t-test results of the AE, L,
C, and H measurements of the S2C3 and
S2C1 samples.

5 The Student’s t-test results of the AE, L,
C, and H measurements of the S2C3 and
S2C2 samples.

6 The Student’s t-test results of the AE, L,
C, and H measurements of the SIC3 and
S1C1 samples.

7 The Student’s t-test results of the AE, L,
C, and H measurements of the SIC3 and
S1C2 samples.

8 The Student’s t-test results of the AE, L,
C, and H measurements of the S2C3 and
S2C1 samples.

9 The Student’s t-test results of the AE, L,
C, and H measurements of the S2C3 and
S2C2 samples.

10 The Student’s t-test results of the AE, L,

C, and H measurements of the SIC1 and
S1C2 samples.

Vil

Page
No

31

53

54

55

56

57

58

59

60

61



11

12

13

14

The Student’s t-test results of the AE, L, 62
C, and H measurements of the S2C1 and
S2C2 samples.

The Student’s t-test results of the AE, L, 63
C, and H measurements of the SIC1 and

S1C2 samples.
The Student’s t-test results of the AE, L, 64
C, and H measurements of the S2C1 and

S2C2 samples.

The results of the reliability analysis (C o) 65

of AE measurement for the different

ceramic/ cement combination.

viii






Figure

N —

03N L kW

O

10
11
12
13
14
15

16
17
18
19
20

21
22
23
24
25
26
27
28
29

30

LIST OF FIGURES

Title

The CIELAB color system
Feldspathic ceramic ingots of
Shade 3M2
The yellow universal cement
The white opaque cement
Cerec Inlab system
The Teflon cylinder & Teflon bar
The Teflon mold with the bar
Mounting the replica
“New Restoration” dialogue box
“Restoration type” dialogue box
“Correct optical impression” dialogue box
The finished scanned model
Selection of the ceramic blocks
“Select block” dialogue box
Insertion of the ceramic block in.
the milling chamber
The Orthophosphoric acid gel.
The Silane coupling agent.
VITA Easyshade.
Spectrophotometer unit.
Diagram of the optical system
for the integrating sphere
Diagram of the diffuse reflectance
measurements of solid samples
using integrating sphere.
The barium-sulfate (BaSO4) white plate.
The sample attached to the holder.
External view of integrating sphere
Samples arrangement of ceramic shade
visual assessment.
Samples arrangement of ceramic shade
visual assessment.
Mean values of the AE, L, C, and H measurements
of the S1C3 and S1C1 samples.
Mean values of the AE, L, C, and H measurements
of the S1C3 and S1C2 samples.
Mean values of the AE, L, C, and H measurements
of the S2C3 and S2C1 samples.
Mean values of the AE, L, C, and H measurements
of the S2C3 and S2C2 samples.

ix

29
29
30
32
33
34
35
36
36
37
38
39
39

41
41
43
43
46

47
48
48
49
51
51
53
54
55

56



31

32

33

34

35

36

37

38

Mean values of the AE, L, C, and H measurements
of the S1C3 and S1C1 samples.
Mean values of the AE, L, C, and H measurements
of the S1C3 and S1C2 samples.
Mean values of the AE, L, C, and H measurements
of the S2C3 and S2C1 samples.
Mean values of the AE, L, C, and H measurements
of the S2C3 and S2C2 samples.
Mean values of the AE, L, C, and H measurements
of the SIC3 and S1C2 samples.
Mean values of the AE, L, C, and H measurements
of'the S2C1 and S2C2 samples.
Mean values of the AE, L, C, and H measurements
of the SIC1 and S121 samples.
Mean values of the AE, L, C, and H measurements
of the S1CI1 and S2C2 samples.

57

58

59

60

61

62

63

64






ACKNOWLEDGEMENT

I would like to thank

Professor Dr Amina Zaki, Professor of Fixed Prosthodontics,
Fixed Prosthodontics Department, Cairo University, for her great help,
kind supervision, faithful guidance, continuous support and valuable

advices during this work.

Professor Dr Mohamed Zamzam, Professor of Fixed
Prosthodontics, Fixed Prosthodontics Department, Cairo University, for
his great help, useful remarks, deep knowledge, valuable advices and

continuous support during this work.

Dr Mohamed S. Khaleel, Associate Professor and Chairman of
Photometry and Colorimetry Dept, National Institute of Standards for

his great help and support in color measurements.

Professor Dr Nadia fahmy Head of department of Fixed
Prosthodontics department, Faculty of Oral and Dental Medicine, 6th of

October University for her great help and valuable advices.

Also, |1 would like to express my great appreciation, for my
colleague Ahmed Sulaiman, for his sharing in the practical part of the

thesis and for his great support.



Finally, | would like to thank all my colleagues in Fixed
Prosthodontics department, Faculty of Oral and Dental Medicine, 6th of
October University for their great support during this work and for their

help in the visual assessment of the samples.



CONTENTS

Page

No.
INTRODUCTION 1
REVIEW OF LITERATURE 3
AIM OF THE STUDY 27
MATERIALS AND METHODS 28
RESULTS 52
DISCUSSION 67
RECOMMENDATIONS 75
SUMMARY 76
REFERENCES /8

ARABIC SUMMARY 88

Vi



INTRODUCTION

The ultimate goal of the restorative dentistry is to restore a missing
tooth structure to its natural form, function, and appearance to positively
Impact the patient's self-esteem, especially with increased interest and
public awareness of esthetic consideration. ® Esthetics and the ability to
maintain esthetic appearance over time are among the major attributes of

final restoration.

Success of ceramic restorations from the esthetic point of view is
completely dependant on the harmony between the restoration and the
patient's natural dentition. Such harmony is evolved by the esthetic triad

of form, texture, and color.

The color of a natural tooth is a combination of its optical
properties, and its reproduction using ceramic restoration is quiet
difficult, for it is difficult to select, communicate, reproduce and evaluate

objectively.

Matching the color of ceramic restoration with the color of natural
teeth is a matter of both art and science through complete understanding
of color system and precise shade selection. This is complicated by the
limitations of the shade guides themselves and by the sources of light

used.

Proper shade selection for ceramic restoration is a demanding task

even for experienced dental practitioners, as traditionally the selection has



