NS NS NS NS NS N TN NS N N NS N N N N N N N N AN AN X

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

@ ASUNET
HANAA ALY

oA DEAD DA ADEEADEDEAE AN EADE=

SN NN N NN NN NN AN N NN/

Y7
12

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N




BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

“|

5
*

* &

Uy

df

| il gdugal

@ ASUNET
le

la

ds2
ol
.

(el
HANAA ALY
ceAEEAEEAEEAEEAEEAEEAEEATE AT AT A A AN

SN NN N NN NN NN AN N NN/

Y7
12

PR AR A A A A A A A A




BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

il o ==
@ ASUNET

et | i ekl | S
(O el 1§ w3 G ol

Al

b

*

b ey

2al) Gal j3Y) sla Jadad

* ® o0

Al Bala) o aglial) Allly

s

19 ol § bl d| ot el
(o=t

»

@ ASUNET
N]
Loy daa

(ol
it

b ogd cane 28 daasal) (ol 31 oda o
HANAA ALY

»

)
A g
i
okl e
—

<

oA DEAD DA ADEEADEDEAE AN EADE=

SN NN N NN NN NN AN N NN/

Yo
12

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N




“Retentive Strength, Marginal and
Internal Fit of Implant Supported Lithium

Disilicate and BioHPP Hybrid Abutment
Crowns”’

Thesis

Submitted for the partial fulfillment of the Doctorate Degree

requirements in Fixed Prosthodontic Department,

Faculty of Dentistry, Ain Shams University

By

Heba Allah Hesham Hussein Mahmoud Ismail

Assistant Lecturer of Fixed Prosthodontic Department, Faculty of Dentistry,
Ain Shams University

B.D.S, Faculty of Dentistry, Ain Shams University, 2012

Master Degree, Faculty of Dentistry, Ain Shams University, 2018

Faculty of Dentistry
Ainshams University

2021






Supervisors

Dr. Marwa Mohamed el-Sayed Wahsh

Professor of Fixed Prosthodontics

Faculty of Dentistry, Ain Shams University
Dr. Ahmad Khaled Abo el-Fadl

Associate Professor of Fixed Prosthodontics

Faculty of Dentistry, Ain Shams University
Dr. Ingy Mohamed Hany Nouh

Lecturer of Fixed Prosthodontics

Faculty of Dentistry, Ain Shams University






D) tbortion

. lovingly dedicate fhis Lhesis fo

T Sy buloved Flter
% /rea'ow Sister

By biloved Fssbind

& flyc/ézczf er@

c%fée:’ cgaufalf\%aéar Sather in Jaw

As they have always given me endless Love, Support and

Encouragement






Asrnloctprnent

First of all, thanks are due to Allah the beneficent and merciful.

My deepest appreciation and gratitude to my supervisor ®rof.Dr.
Marwa Mohamed Wahsh, Professor of Fixed Prosthodontic Department,
Faculty of Dentistry, Ain Shams University, for all I have learnt from her

and for her meticulous supervision, continuous guidance and support.

My sincere thanks & gratefulness to my mentor Or. Ahmad Khaled
Abo el-Fadl, Associate Professor of Fixed Prosthodontic whose vast
Rnowledge, endless support, remarkable help and valuable input couldn’t be

overseen.

I am also grateful for the patience, meticulous help ,valuable guidance
and endless support provided by Dr. Ingy Mohamed Hany Nouh, Lecturer of

Fixed Prosthodontics which was much appreciated.

I would liRe to extend my sincere gratitude, appreciation and respect
to Prof. DOr. TareR, Salah Morsi, Professor of Fixed Prosthodontic
Department, Faculty of Dentistry, Ain Shams University, to whom I owe a

lot for his great support throughout this whole journey.

Last but not least, I wish to express my sincere thanks to all my
colleagues and staff members. Special thanks should be given to Dr. Bassem
Kandil & Dr. Yasmin Ashraf, Assistant Lecturers of Fixed Prosthodontics
for their help and support.






. o ]
U_'_,_,Lri ﬂ/ﬁ}.&a
Laf
" U.r.f.f/ al
J.? ’,1.[1.// /J.' J/ /éﬁﬂ

adial
A.U/ d.ua

Pl
.J(.A.d.f/o':)‘}u






Table of Contents

LIST OFf ADIES ... ..ottt e et s et e eeeeseeeeeaee s \%

List Of fIGUIES.........oeeee e Y,

List Of @bbreViations ..........ooo oo e eeee e VVIII

INEFOAUCTION ... et e e et e e e e e e e e e e e e e e e saeneeenn 1

REVIEW Of LItEratUre ....ccceuvreirereerenireirenseeseesrersessensenssnssessesssassansassanns 3

I- Types of Implant abutments ......c.ccceeeerreeireeeicieeceeeencnnnn. 3

> Prefabricated abutments versus custom abutments ........... 4

Il- Implant abutment materials.....ccccceeeerreeirreeieieecereecreeeneennne. 6

1.Titanium abUtMENTS ..c.ceuveireieeireireirereerreirnireerencresansenees 6

2.All ceramic abUtMENTS ....cuuveereerenirnirenreecrenreieeeensenssassensens 7

3.  Hybrid abutments........ccocereeirreniirrencriennerenenereeneeeenneeeennens 7

3.1. Different designs of hybrid abutments(screw versus

cement retained) .........ccoccoeevvieiinnnnns Error! Bookmark not defined.

3.2. Hybrid abutment materialsError! Bookmark not
defined.

i- Lithium disilicate abutment crowns with titanium insert...... 11

ii- PEEK variant (BioHPP) abutment crowns with titanium

[T T 12
Ill- Marginal adaptaion and internal fit analysis....................... 18
IV-  Retentive strength.......ccccecieeuiireeiiieeicieenicieencereenceeennceenns 24
V- Thermocycling aging protocol .............cccccoovevveviiicciiicnens 26



Statement of the problem.........ccceieiirieiiiiiiniincreeiereeeereeeeeeneeenns 28

AIM Of the STUAY ...cveeiiieiiiiieieeierrecereeerteeereeneeeeesereeserensesennsessnnens 29
Materials and Methods.............ccooiiiirmrmiiiiiiiiiiiiiiniiiiciieceeeeeaa, 30
I | =1 =T 4 = | N 30
1.1. Lithium disilicate ingots............c.ccccovvvvviniieieeeee 31
1.2. BioHPP granulates (PEEK variant)...................cccocueuennee. 32
1.3. Monobond Plus. ... 34
1.4. Multilink Hybrid abutment cement.............................. 35
1.5. Methyl methacrylate-based primer .............................. 36
72 |/ =1 1 T T o LY 37
2.1. Study design...........coeeiiiic 37
2.2, Power analysis............cccocuevievieieieieeceseeeee e 37
2.3. Sample BroupPiNg.....cccceeeeerreencrrenerenneereaneceennesenserenne 38
2.4. Factorial Analysis ...........c.cccooeieieiciiceeeeeeee 39
2.5. Sample preparation ......c.ccceeeeeeeeereeneereeneeeenerennenenns 39
2.6. Scanning of the implant analog ......c..cccceceveanirinnnennee. 40
2.7. Designing of the hybrid abutment crown .................. 41
o Titanium insert design .............ccocoooiiiici e 43
2.8. Fabrication of CAD WAX patterns..............cc.cccccuvuennene. 43
2.9. Pressing of the wax patterns for implant abutment
crowns fabrication ... 44
a- Pressing of lithium disilicate abutment-crowns .............. 44

b- Pressing of BioHPP abutment-crowns...............ccccccoveueennn. 48
2.10. Measurements of the marginal gap of the pressed
abutment crowns to ti-base by stereomicroscope....................... 51
2.11. Measurements of the marginal & internal gap of the
pressed abutment crowns by 3D analysis............cc.ccccovvererienennne. 53
2.12, Adhesive bonding protocol..............ccccoceiininiieiene, 56



