MANDIBULAR ALVEOLAR RIDGE
PRESERVATION USING BIODEGRADABLE
MEMBRANE FOR DIABETIC COMPLETE
DENTURE WEARERS

A thesis

Submitted to the Faculty of Oral and Dental Medicine, Cairo
University in Partial Fulfillment for the Requirements of the
Master's Degree in Removable Prosthodontics

By

AMGAD ASSAAD ZAKY MOHAMMED
B.D.S. Cairo University

Faculty of Oral and Dental Medicine
Cairo University

2009



SUPERVISORS

Dr. Mohammed Sabry Abd El Aziz Badawy
Professor of Prosthodontics

Prosthodontic department

Faculty of Oral and Dental Medicine

Cairo University

Dr. Hamida Refai Hassanein
Professor of Oral Surgery

Oral Surgery Department

Faculty of Oral and Dental Medicine
Cairo University

Dr. Mohammed EI Sherbiny
Professor of Oral Radiology

Oral Radiology Department,
Faculty of Oral and dental Medicine
Cairo University






o Ldad) aladialy Adiud) Aiudl dalie o Adidlaal)
ALalS)) ABLY) eddiad (aliaal) g gl
Sl R (A

sialal A Ao Jaaadl cilagha a gjas adla Gyl £ g ga
Leliall Lalaiy) B

L4

datie
lana ;S5 Ml 2o
Gl g adll daag b Gugaslls
5,8l Zaala
Y.o.d



O 98 piall

6% Al 26 gpa daaaad
deliall Labeiul) audy 30y
Oy pdl) il 4t
58 a1 daals

O 1) Basaa L.
OLal) 5 all) Aol acdy JEaY)
Sl g adl) Gl 440
5,880 dzala

i) daaa o
Ay andy Miuy)
Oluidly pdl) cida 4l
5881 daals



e adll)

QL) AR e silags (S Gagas Liaipe pide (B o ) 138 o)) &
) o pasla e 2SH e ldasiing pgaad SRl Ra (ul Asliay Al B gl i
(kS i il Jaeg agilind a5 ) il 8 i 8 g AT Gl

A alasinly ellhg (i) ada oL Al oY) plin) dgleal agelind) a3
s Aadiall S L) o Vsl gpal) oLl Jlasinly adipall alaal) sl
Jilaall poasall Jlasias) o3 Laigy ¢(Frashyl deganall) Joad) clall _sls aaf e Gl
(Aaslal de sandll) A3jlaall AY) Culall e

Ll ALK Al a8l e culpdad ALAS) a5 sl da Yl el e
aamdl o3 ¢ aayall aY) w5 —Aabial) ehal e —Oued (Jon (o 25 Apulis
ARl it day AUl bl 6 adl) JAls Bylie Ay dpuld Aacsl Jany dajlia 3yl
LM o el Aaig Ting By e 3 S g gl lsa

aaial pahll Adadsy AxiY) Hsaa dolad 2y (LS Al <)y o Lgi) aa
i) clela ) Jighl e gyl sl jlaie clual ellig il ciliboall olil
Aallae 486K,

Aflas¥) JIaill e aje e haY Gllag ALl Agang daalye o35

plast (e J¥) Lel) 55 DA o€ 3k Coadds) Rl cle i) of aass
ANV are a8 (mlaay) e Sl edll ) B sald) (ealadal) alig ikl
il ell) L)) e sanall SIS

Jloas) 2 Aagliall dnaill clyidl) Jlaay Jlasy) Jolaill ool 28 ol sy
Aushall e ganall mllal (Vs cadlial) (el 9-Y) sl da)



List of Contents

LIST OF FIGURES.......coiiiiiiiieieeeeeeeeeee e
LIST OF TABLES ..ot
ACKNOWLEDGMENT & DEDICATION........c..coueeeee.
INTRODUCTION.......eiiiiiiiiiieieteeee et
REVIEW OF LITERATURE......cccceoviiiiiiniiiiinieeeeieeee
Alveolar ridge morphology after tooth loss....................
Classification of alveolar ridge defects........................
Alveolar ridge Histology........cccceeveevvieeeniiieeiieeieeeiee e,
Management of alveolar bone resorption....................

(¢}

Bone augmentation and/or ridge preservation.......
Principles......cooccvveeeeeiieeeeiieeecieee e,

Materials: Filling the defect. Grafts......cccceeeeveeenns

Covering the defect. Barrier membranes.................

Historical background................ccccvveeennnennne
Resorbable & non-resorbable ......................
Collagen resorbable membrane.....................
Technique: Osteocondensation...........cccceeeecveeercvees vennnnn.
Crestal split technique..........cccceeves veenninnn,
Distraction 0Ste0genesis. ......cccvveeeeruveeernnnnenn.

TiSsu€ eNgINEETING......ccvvveevvreeeerieeeerieeeenenennn
Guided bone regeneration........ ..........cvennnnn.

Di1abetes MEITtUS. .. eeeeee e

Guided Bone/Tissue Regeneration and Diabetes Mellitus............

Radiographic evaluation.............cccceeevcvieeeiiiiee e,

Extra-oral radiograph:  Lateral cephalometric radiograph
Oblique lateral ceph. radiograph....
Panoramic radiograph..............
Computed Tomograph (CT)........

Intra-oral radiography: Bitewing radiograph.....................
Periapical radiograph...................

Alveolar ridge height and bone mineral density (BMD)......

AIM OF THE STUDY ..ccciiiiiiiiniiiienieeeeceeceee
MATERIAL AND METHOD.....cccccccoiiiiiiiiiiiiiiecee,
RESULTS ...
DISCUSSION.....coiiiiiiiieeeeeeeeeeeee e eeaeene
SUMMARY & CONCLUSIONS.........ccoiiiiiiiin
REFERENCES ..ottt :
APPENDIX ..ottt e :
ARABIC SUMMARY ..o,

w
> > > g 10 b —mOWRE



List of Contents

Page
LIST OF TABLES.......ccoo oot B
LIST OF FIGURES........coi et C
ACKNOWLEDGMENT & DEDICATION........cccoevvennnnn, E
INTRODUCTION.....citiiiiieciesie e 1
REVIEW OF LITERATURE.......ccccoot i, 4
Alveolar ridge morphology after tooth 10ss............cceveenneen. 4
Classification of alveolar ridge defects..........c.cccceenee. 5
Alveolar ridge Histology........ccccveveeriieiiiiiecec e 6
Management of alveolar bone resorption............c.ccceeveenenn 6
Bone augmentation and/or ridge preservation................... 8
PHINCIPIES. ... 8
Materials: Filling the defect. Grafts........ccevvvenene, 8
Covering the defect. Barrier membranes........... 12
Historical background..............ccccoovveiieennn, 12
Resorbable & non-resorbable ...................... 13
Collagen resorbable membrane..................... 15
Technique: Osteocondensation...........ccceevevveeiieenvesnennnn 16
Crestal split technique..........ccccoeviiiiienennn, 16
Distraction 0Ste0genesis.........ccccceerveereenne. 17
TisSUe engineering......cccoccveveeerveervesineennns 17
Guided bone regeneration............c............ 17
Diabetes Mellitus.........cccooeiieeiie e 18
GBR /GTR and diabetes mellitus..........ccccoveviveveeiieinin e 20
Radiographic evaluation..............ccccocovevieeiii e 22
Extra-oral radiograph:  Lateral cephalometric radiograph.. 22
Oblique lateral ceph. radiograph.... 22
Panoramic radiograph................. 23
Computed Tomograph (CT)........ 24
Intra-oral radiography:  Bitewing radiograph.............c........... 25
Periapical radiograph..............c........ 25
Alveolar ridge height and bone mineral density (BMD).............. 27
AIM OF THE STUDY ..ot 28
MATERIAL AND METHOD.......c.cccceiveiiiieeeecr e 29
RESULTS. ... 45
DISCUSSION......ciiiieecic e 57
SUMMARY & CONCLUSIONS..........cooeviveiriiecie e 64
REFERENCES........cco i 68
APPENDIX ..ot 88

ARABIC SUMMARY ..o 92



LIST OF FIGURES

Fig No Figure's Labeling Page
Fig (1) | Shows the patient selection criteria 37
Fig (2) | Biocollagen membrane (BCG) 37
Fig (3) | Preoperative intraoral photograph 38
Fig (4) | Extraction of 43 | 34 and flap reflection on the study 38
Site
Fig (5) | Shows membrane hydration in saline for 10-20 seconds| 39
Fig (6) | BCG membrane application over the study sites 39
Fig (7) | Study and control sites flap repositioning and suturing | 40
Fig (8) | A Photograph for a finished complete denture 40
Fig (9) | Standardized digital periapical paralleling technique 41
Fig (10)| Creation of reference points for radiographic a1
measurements
Fig (11)| Constructed acrylic occlusal stent with mounted 42
radiographic block
Fig (12)| Imaging plate adjustment and steps for imaging 42
Fig (13) Periapical film showing linear measurements 43
Fig (14)| Periapical film showing radiometric measurements 43




Fig (15)

Post operative panoramic view

44
Fig (16)| Shows one week post-operative follow-up 45
Fig (17)| Shows two weeks post-operative follow-up 45
Fig (18)| Shows one month post-operative follow-up 46
Fig (19)| Line-graph for mean alveolar bone loss 48
Fig (20)| Bar graph for mean change in alveolar bone loss 49
Fig (21)| Bargraph for the effect of time on mean changes in 51

bone loss

Fig (22)| Line-graph for mean bone density 53
Fig (23)| Bar graph for mean changes in bone density 54
Fig (24)| Bar graph for mean changes in bone density 56




LIST OF TABLES

Table No. Table's labeling Page

Table (1) | Shows the effect of membrane on alveolar bone| 4g
loss.

Table (2) Shows the effect of membrane on changes in 49
alveolar bone loss.

Table (3) | Shows the effect of time on changes of 51
alveolar bone loss.

Table (4) Shows the effect of membrane on bone 52
density.

Table (5) | Shows the effect of membrane on changes 53
in bone density.

Table (6) | Shows the effect of time on changes in 55
bone density.

Table (7) Shows the alveolar ridge height of the first 89
six patients (1-6)

Table (8) Shows the alveolar ridge height of the second 90
six patients (7- 12)

Table (9) Shows the bone density of the first six patients 91
(1-6)

Table (10) | Shows the bone density of the second six 92

patients (7-12)




ACKNOWLEDGMENT

"Praise be to Allah, Who guided us to this; and in no way could we have
been guided, unless Allah has guided us". (Al A'raf: 43)

Thanks Allah almighty, the gracious for blessing me with such a
wonderful group of professors who instructed and guided me throughout my

work.

I would like to express my sincere thank to Dr. Mohammed Sabry,
Professor of prosthodontics, Cairo University for his supervision, guidance,
valuable advice, helpful directions and continous interest throughout the

whole work.

My extreme thanks and gratefulness to Dr. Hamida Refaei Hassanien,
Professor of Oral Surgery, Cairo University for her keen interest, beneficial
advice, constant support and scientific opinions during the conduction of the

surgical phase of this work.

| also wish to offer my warmest and deep appreciation to Dr.
Mohammed EI Sherbiny, Professor of Radiology, Cairo University for his
care, beneficial advice, unlimited, endless help and continous encouragement

in the radiographic part of this study.

My great thanks to Dr. Hesham Kalifa, Professor of Animal Production,
Faculty of Agriculture, EI Azhar University for his statistical help in this
study.



I would like to thank Mr. Abd El Moniem Abd El Basset, the former
chief technician, Faculty of Oral and Dental Medicine, Cairo University who

participated in the laboratory work of this study.

In addition, I must express my deep thanks to all staff members of
Prosthodontic Department, Cairo University for there kind help and organized

system.



Dedication

| would like to dedicate this thesis
to the soul of my father the
Martyred General in six October
war
& my great mother; to her | will
never find adequate words to

express my gratitude.

Also my beloved family, for
dealing so patiently, tactfully

during this work.






