Pep Gen P-15 Versus Autogenous
Bone Graft in Maxillary Sinus
Floor Augmentation

Thesis

Submitted to the Oral Surgery Department
Faculty of Oral and Dental Medicine,

Cairo University

For Partial Fulfillment of the Requirements
Of the Doctor Degree in Oral Surgery

By

Gamal Mohamed Motamed Aly

B.Ds., M.D.S.,
(Cairo University)

Faculty of Oral and Dental Medicine
Cairo University
2006



Supervisors

Prof. Dr. Tarek Abbas Hassan

Head of the Oral Surgery Department
Professor of Oral and Maxillofacial Surgery
Faculty of Oral and Dental Medicine
Cairo University

Prof. Dr. Maha Hakam

Professor of Oral and Maxillofacial Surgery
Faculty of Oral and Dental Medicine
Cairo University



Acknowledgement

First of All, I thank Allah for paving the way to fulfill this work.

| would like to express my sincere gratitude and appreciation to
professor Dr. Tarek Abbas Hassan, Professor of Oral and Maxillofacial
Surgery, faculty of Oral and Dental Medicine, Cairo University. | will
remain grateful to him for his advice, scientific supervision and kind

guidance throughout the entire course of this work.

This work would have never been accomplished without the
sincere help, guidance and assistance of professor Dr. Maha Hakam
Professor of Oral and Maxillofacial Surgery, faculty of Oral and Dental
Medicine, Cairo University. | would like to express sincere thanks to her

for teaching me how prepare and perform this work.

Finally I am extremely grateful to all my member's staff, friends

and technician’s staff for their unlimited cooperation.



Contents

Item Page
LISt Of FIQUIES. ...t [
Listof Tables ... vii
List of abbreviations.............oouiiiriiiiii i, vili
INtroduction ... ... 1
Review of literatures .............coooiiiiiiiiii e, 3
* Anatomical feature of the maxillary sinus ...................... 3
* Embryology and Growth of the maxillary sinus ............... 8
* History of sinus augmentation .....................cooeeiiiennn .. 11

* Surgical techniques for augmentation of atrophied edentulous 15

maxilla ...
* Surgical techniques for sinus augmentation ..................... 20
*Graftmaterials ... 27
* Bone growth factors ...........ccoooiiiiiiiiii 38
FPEP GeN P-15 42
* Complications associated with maxillary sinus augmentation 45

* Radiographic evaluation after sinus floor elevation procedure 47

Amof Study ... 52
Material and Methods ..., 53
* Patients Selection ...........ocoiiiii i 53
X GIOUPING .ttt e, 54
* Patient Examination ... 55

* Lateral approach for bilateral maxillary sinus floor elevation.. 72




Item Page

RESUILS. ... 105
¥Clinical results. ... 105
* Radiographic results...............oooiiiiiiiiiiiiiii, 108
- Immediate post-operative radiographs......................... 109-112
- One month post-operative radiographs......................... 115-117
- Three months post-operative radiographs..................... 118-121
- Six months post-operative radiographs......................... 122-125
* Statistical results ... 126
DISCUSSION ...ttt et e, 153
Summary and Conclusions ............cocooiiiiiiiii 166
REFEIENCES ... 170




15 — @ O ol alindl oy gail) 5ale 45l
o) Uy b LS4 alial) anday AL\
s olad) Al &)

Ol g adl) o 43S 1) dasia dlla

Ol g add) dal  acd

e
Lfk; Aaiza daaa Jlaa [ bl

O g alll a5 1Sy
GEuY) all) b 408 - a8l da) 2 dicala
5_alall daala

2006



198 pial

MU#\Z\A\J@MWJJ i)
G 5 Al o i
5_alalldaala

ata Lga/ jgisal) dudy)
CnSill g alll da) M
Ol g adl) qula 43S
5_alalldaala



4 A

NEG SPENA [P PO
Sle 4 Jlub S5 Al 085 2 lale 5)

[] z r !/. -
welaal! & Bu

(113 &31) clad) 8y

N /




To my small family, my dear wife, Lamiaa,
and my little kids for being so patient
and supportive during my studies



LﬁU’J‘ gdlall

abaall andas Allae 15— Cn il adiall (asganll Bale 43)laal Aushall s38 el
coslal) il &Y Cuall by & 1A

il e 200K Al Bl e Wilgndie sl (e LS Bydie a3

VA coyia) Mg Lliay diand 2 (ange IS 5a ) dasls — adll dalys and — LYy
@olall il Y ) el () by Gmnyall e ey G Cailall (09 Gy
Bl ) Y1 Cal el iy Cmy VLA arasdt o3 tise QL) dely) 053]
Y o)) (A A ganall Lalill sda sy 15— () aliall Giasgatl
Al de ganal) Lalil) 038 Cunansg I alaall aaday hal) ) Cund) oy W (uulY!

(o) G2V )

Jaad )l ) Joaasll a3 ¢ adivalls ale jade can doleal) 23a sl
o5 e clahall e Jie & dpadall dahl) 8 adll 3k e AV caall Cslladl el
AN i el el lal) alie e I3 alaal) axds 3

O el B3l (gradl Aa il — Tl LSS LS yalls 5ae) ol oLy o
Lol il dactly (OMSaliiy) dpadaie Aadl oo o5 — (I alaall aaday ) dualilly 15—
s nlial Llaall 2ny gl Liny el DUy e o5 Btlae Aolaall 2y Aalanll U8
b Lailng salall luls (s3ag ¢ oY) uall £ 8 el 8 derdiall salll 43U, (Jsk)
31570 ol Bale Endla e il e cuad A clileany) el | Lglsa
Ll caalys (Lelsk) Loana Ao dnlial) 558 8 il Ll Com Y1 Cunl) g B oLy
oLy 8 Algida 5ole Lol i Ladly cnlyal) ddaall 2000 el daud) (DA il )5 50 pe
Aaliall 8 2 Ly duls HLAT Lo dy o al) ol gl s
Ap 15— o ) Bale il il L ) dehy 3l e Jliiad (Ll dis s
o) e 8 il ) ) g8 sl aadiad) S adaal) aade 3 (g

1



Lo ) cuall g ol Dleall sha) 2xn ) el ol (65 ISl lla oS5 Al
o Aaed YT Ay —cilie Lias (50 &) coall Glgill palyel (e Baaly Als lae

i loae (90 eed Baal ey and) Al ly)

Gra Gy Y i wad ey Lleall elyals Lliey @Y L) (e 2y Laady 3130

xS Cliclias adle Cip 38 Lee oY) cual) duzef 3



List of figures

Fig. No Page
_ Maxillary posterior edentulous ridge prior to sinus grafting
Fig. (1) 58
procedures.
Occlusal view of the maxilla prior to the sinus grafting
Fig. (2) 59
procedures.
_ Posterior maxillary edentulous ridge (right side) prior to sinus
Fig. (3) 60
grafting procedure.
_ Posterior maxillary edentulous ridge (left side) prior to sinus
Fig. (4) _ 61
grafting procedure.
Preoperative panoramic radiograph showing the posterior
Fig. (5) severe maxillary atrophy indicated for sinus grafting 62
procedures.
_ Preoperative CT scan (dentascan) for evaluating volume,
Fig.(6) a&b N _ _ _ _ 63-64
position and density of periantral bone (right side).
_ Preoperative CT scan (dentascan) for evaluating volume,
Fig.(7) a&b N _ _ _ 65-66
position and density of periantral bone (left side).
_ Preoperative Panoscan for a patient with severe atrophy of the
Fig. (8) a&b 67
posterior maxillary alveolar ridge.
Fig. (9) Preoperative panoramic radiograph with radiographic template. 68
Fig. (10) a&b | Upper and lower casts mounted on simple hinge articulator. 70
Fig. (11) Surgical stent inside patient mouth. 71
Crestal incision with a vertical relaxing incision was done to
Fig. (12) 74
expose the left side of the posterior maxilla.
_ Surgical stent was placed on the exposed bone before starting
Fig. (13) 75

lateral maxillary sinus bony window preparation.




Fig. No Page
Fiber-optic light was directed intra-orally toward the left
Fig. (14) 76
maxillary sinus (transillumination).
_ Lateral maxillary sinus bony window was prepared with rotary
Fig. (15) 77
instruments under copious sterile saline irrigation (left side).
Sinus membrane was elevated with specially designed elevator
Fig. (16) following in-fracture of the lateral maxillary bony window (left 78
side).
Fig. (17) Frios sinus set (Friadent, USA). 79
Pep Gen P-15 peptide-enhanced bone graft (Dentsply Cera
Fig. (18) 82
Med Dental, USA).
_ Pep Gen P-15 placement following sinus floor elevation
Fig. (19) _ 83
(left side).
_ Resorbable collagen membrane positioned over Pep Gen P-15
Fig. (20) 84
bone graft.
Fig. (21) Flap was closed with mattress sutures (left side). 85
Fig. (22) Vestibular incision to expose the mandibular symphysis region. 88
_ Mandibular symphysis was exposed after reflection of the soft
Fig. (23) _ 89
tissue.
_ The block corticocancellous bone graft from the mandibular
Fig. (24) _ _ 90
symphysis was outlined.
_ Removal of the corticocancellous bone block using chisel
Fig. (25) _ 91
technique.
Fig. (26) Mandibular symphysis region after removal of the block graft. 92
_ Corticocancellous bone block harvested from the symphysis
Fig. (27) 93

region.




Fig. No Page
Fig. (28) Frios bone graft set (Friadent, USA). 94
_ Closure in layers soft tissue flap over the mandibular
Fig. (29) _ _ 95
symphysis region.
_ Crestal incision with a vertical relaxing incisions was done to
Fig. (30) _ _ _ _ 96
expose the right side of the posterior maxilla.
Exposure of the right side of the posterior maxilla after
Fig. (31) _ _ 97
reflection of the mucoperiosteal flap.
The lateral maxillary sinus bony window was prepared with
Fig. (32) rotary instruments under copious sterile saline irrigation (right 98
side).
The sinus membrane was elevated with specially designed
Fig.(33) a&b | elevator following in-fracture of the lateral maxillary bony 99
window (right side).
_ Cancellous graft was firmly packed over the lateral opening
Fig. (34) a&b 100
and around the block graft.
Fig. (35) Flap was closed with mattress sutures (right side). 101
Fig. (36) DentaScan immediately after bilateral sinus grafting. 109
Panoramic radiograph immediately after bilateral sinus grafting
Fig. (37) Showing Pep Gen P-15 graft in the left side & autogenous| 109
symphysis graft in the right side.
Fig. (38) DentaScan immediately post grafting showing Pep Gen P-15 0
11
a&b Graft in the left sinus (group I patient).
_ DentaScan immediately post grafting showing autogenous
Fig. (39) a&b 111

symphysis graft in the right sinus (group Il patient).




Fig. No Page
Reconstructed panoramic views (PanoScan) immediately
Fig. (40) a&b | post grafting showing Pep-Gen P-15 graft in the left side and 112
autogenous symphysis in the right sinus
Fig. (41) DentaScan 1 month after bilateral sinus grafting 114
Panoramic radiograph 1 month after bilateral sinus grafting
Showing
Fig. (42) Pep Gen P-15 graft in the left side & autogenous symphysis 114
graft in the right side
_ DentaScan 1 month post grafting showing Pep Gen P-15
Fig. (43) a&b _ _ _ 115
Graft in the left sinus (group I patient).
DentaScan 1 month post grafting showing autogenous
Fig. (44) a&b _ _ _ _ _ 116
symphysis graft in the right sinus (group Il patient).
Reconstructed panoramic views (PanoScan) 1 month
Fig. (45) a&b | post grafting showing Pep-Gen P-15 graft in the left side and 117
autogenous symphysis in the right sinus.
Fig. (46) DentaScan 3 months after bilateral sinus grafting . 118
Panoramic radiograph 3 months after bilateral sinus grafting
Fig. (47) Showing Pep Gen P-15 graft in the left side & autogenous| 118
symphysis graft in the right side.
_ DentaScan 3 months post grafting showing Pep Gen P-15
Fig. (48) a&b 119
Graft in the left sinus (group I patient).
_ DentaScan 3 months post grafting showing autogenous
Fig. (49) a&b 120

symphysis graft in the right sinus (group Il patient).




