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A indications, 211, 211-213, 211-213
ABB see autogenous block bone management of voids and coverage, 219, 219
ABCD see alveolar bone classification by deficiency materials and methods, 214, 214
ABC sinus augmentation classification, 438-439, 439 patient selection criteria, 214, 214
absorbable collagen sponge (ACS), 338 posterior sextant, 228-232, 228-233, 228
abutments post-operative assessment and surgical re-entry, 224, 225-226,
allogenic block bone graft, 213 229-230, 230-231
complete-arch dental implants, 519, 521, 521, 531, 531 pre-operative considerations, 214, 214, 221, 222-223, 223,
guided bone regeneration, 150, 150, 184, 188, 188 228,228,228
orthodontic implant site development, 400 single anterior tooth, 214-220, 215-222
prosthetic evaluation in implant dentistry, 77-79, 78 allograft dermis, 468-469, 469-470
ridge-split expansion procedure, 265, 265 allografts
short and ultra-short implants, 483-484, 484, 487, 488-489, bone grafting materials, 130, 133, 134
492, 492-493 guided bone regeneration, 180, 181
tent-pole abutment technique, 403-418 tissue engineering and regenerative medicine, 541
acellular dermal matrix (ADM), 468-469 alloplasts
ACS see absorbable collagen sponge bone grafting materials, 135-136, 136
ADM see acellular dermal matrix tissue engineering and regenerative medicine, 541
ADO see alveolar distraction osteogenesis ALP see alkaline phosphatase
AFG see autologous fibrin glue alternative surgical techniques (AST), 97
AIC see anterior iliac crest alveolar bone classification by deficiency (ABCD), 91-103
ALARA principle, 51, 52 alternative surgical techniques, 97
alcohol, bone biology, 8 decision tree algorithm, 91, 97-101, 98, 99-101
alginate impressions, 522-523, 522 extraosseous versus intraosseous alveolar bone
alkaline phosphatase (ALP), 234 defects, 94, 94-95
allogenic block bone graft graft healing and vascularization, 97
anterior sextant, 221-227, 222-227, 222 main surgical techniques, 95-97, 96-97
autogenous block bone graft, 210-211 onlay versus inlay alveolar bone grafts, 94, 95
biopsy interpretation, 224-227, 226-227, 230, 231-232 ridge preservation and ridge augmentation, 92-93, 93
complications, 404 risk factors, 95
concepts and definitions, 210-211 static versus dynamic surgical techniques, 94-95
conforming/contouring the block, 217, 218, 222-224, 224, type 0/1, 99, 99-100
229, 229-230 type 1I/1, 100, 100
discussion, 234-235 type III/11, 101, 101
features of irradiated allogenic block grafts, 213, 213 alveolar distraction osteogenesis (ADO)
fixation of the block, 218, 218 advantages and disadvantages, 374
horizontal ridge augmentation, 209-238 anterior maxilla, 375, 376-378
implant placement and prosthetic rehabilitation, 219-220, case reports, 375-379, 376-379
219-222,227, 227, 232, 233 complications, 374-375
incision and flap design, 214-217, 216-217, 221-222, 223, 229, 229 conclusion and recommendations, 376-379
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alveolar distraction osteogenesis (ADO) (Continued)
indications, 373-374, 374-375
posterior mandible, 376, 378-379
surgical procedure, 369-371, 369-373
vertical ridge augmentation, 367-380
alveoloplasty, 531, 531
anatomical transpositioning, 334-336
anchoring sutures, 109-110, 110
angiogenesis
biological rationale for surgical procedure, 116-117, 120-122
bone biology, 8-9, 9
guided bone regeneration, 179
platelet-rich fibrin, 155
wound healing, 19
angulated alveolar ridge, 212
ANS see anterior nasal spine
anterior iliac crest (AIC)
autogenous block bone graft, 331, 332, 333
titanium mesh, 312, 313
anterior mandible, 47-48, 47-48
anterior maxilla, 42-44, 43-45
anterior nasal spine (ANS), 43, 44
anterior palate, 329, 330
anterior superior alveolar (ASA) canal, 42, 43
anterior superior alveolar nerve, 30
antibiotics
guided bone regeneration, 143
maxillary sinus elevation using lateral window approach, 433
orthodontic implant site development, 385
tent-pole abutment technique, 405
titanium mesh, 311, 321
antral septa, 440
antrostomy, 424-430, 425-429
applied surgical jaw anatomy, 23-38, 23
bone biology, 24
guided bone regeneration, 178
mandible, 30-37, 31-37
maxilla, 24-31, 26-31
maxillary sinus elevation using lateral window
approach, 422-423

maxillary sinus elevation using transcrestal sinus floor elevation,

438-440, 439
artifacts, 51, 51
ASA see anterior superior alveolar
AST see alternative surgical techniques
autogenous block bone (ABB) graft
allogenic block bone graft, 210-211
alveolar bone classification by deficiency, 93, 95, 96
anatomical transpositioning, 334-336
augmentation techniques, 332-338
biological rationale for surgical procedure, 118-120, 122-123
case presentations, 199-205
complications, 404

concepts and definitions, 196

cortical autogenous block tenting, 334, 335-336

cortical autogenous tenting, 196, 198-204, 198, 202-203
discussion, 338-339

donor sites for block bone, 327-332, 328-333

guided bone regeneration, 196, 197-198, 204-205, 204-205
horizontal ridge augmentation, 195-206

inferior alveolar nerve lateralization, 337, 337

inlay bone grafting, 336-337, 336

onlay block bone grafting, 332-334, 334, 337, 339

onlay bone grafting, 196, 197-198, 199, 201-205, 201, 203-205
pedicle segmental rotation, 337-338, 338

recipient site analysis, 196-197, 197

recipient site classification and defect analysis, 326-327, 327-328

regenerative techniques in bone grafting, 199, 200
techniques, 197-199
vertical ridge augmentation, 325-341
see also Khoury split bone block grafting technique
autogenous bone grafts
short and ultra-short implants, 481, 482, 486, 490, 491
tissue engineering and regenerative medicine, 540-541
titanium mesh, 309-310
autoinduction, 211
autologous fibrin glue (AFG), 285, 407
axial pattern flaps, 106

B
bacterial contamination, 95
BBG see block bone graft
BBM see bovine bone mineral
BDP-flap see buccally displaced palatal flap
beam hardening artifacts, 51
Bell, William H., 240
benign (paroxysmal) positional vertigo (BPV/BPPV), 272,
440, 452-453
beta-titanium archwire, 383, 388, 391
BFPSC see buccal fat pad-derived stem cells
biCAT see bilateral cortical autogenous tenting
Bicon implants see short and ultra-short implants
bilateral cortical autogenous tenting (biCAT), 334, 335
biofilm, 19
Bio-Heat trays, 168-169, 168-169
biological rationale for surgical procedure, 116-125
angiogenesis, 116-117, 120-122
conclusion and recommendations, 123-124
graft revascularization sources, 117-123, 118-123, 119
Khoury split bone block grafting technique, 120, 121-122, 356
posterior sandwich osteotomy, 344
ridge-split expansion procedure/crestal sinus lift, 297-298
biomimetics, 96
Bio-Oss, 134-135
biopsy, 224-227, 226-227, 230, 231-232
bleeding/hemorrhage



guided bone regeneration, 180
wound closure and healing, 112, 113
block bone graft (BBG)
alveolar bone classification by deficiency, 93, 95, 96
biological rationale for surgical procedure, 118-122, 121-123
see also allogenic block bone graft; autogenous block bone graft
BMP see bone morphogenetic protein
BMSC see bone marrow stem cells
bone biology, 3-17, 3
anatomical aspects, 4-6, 5-6
angiogenesis, 8-9, 9
applied surgical jaw anatomy, 24
biomaterials for bone regeneration, 9-11, 10-11
loading, 14-15, 14
osseointegration, 12-13, 12-13, 12
remodeling and healing, 6-9, 6-9
bone-borne guides, 55
bone core technique, 359-361, 361-362
bone density, 51
bone grafting materials, 130-140
allografts, 130, 133, 134
alloplasts, 135-136, 136
autogenous bone grafts, 131-133
characteristics of normal bone, 130, 131
guided bone regeneration, 180, 181
maxillary sinus elevation using lateral window approach, 431
maxillary sinus elevation using transcrestal sinus floor elevation,
447-449, 449
platelet-rich fibrin, 158-159
tissue engineering and regenerative medicine, 540-542, 542
titanium mesh, 309-310
types of bone grafts, 130-131, 132
xenografts, 130-131, 134-135, 135
bone harvesting
autogenous block bone graft, 327-332, 328-333
guided bone regeneration, 180
Khoury split bone block grafting technique, 357, 358, 361-362, 363
short and ultra-short implants, 481, 482, 486, 490, 491
tent-pole abutment technique, 414
titanium mesh, 311-312, 312-314
bone loss
applied surgical jaw anatomy, 24, 25, 37
complete-arch dental implants, 527, 527
maxillary sinus elevation using transcrestal sinus floor
elevation, 447-448
orthodontic implant site development, 388, 395
bone marrow stem cells (BMSC), 199, 545-546
bone morphogenetic protein (BMP)
allogenic block bone graft, 234
bone biology, 4, 9, 11, 11
bone grafting materials, 133
Khoury split bone block grafting technique, 357
posterior sandwich osteotomy, 347-348, 353
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tissue engineering and regenerative medicine, 541, 545-546
bone quality, 51, 439
bone split, 257
bony fractures, 375
bony lid technique, 359, 360
book flap, 250, 250, 252, 289, 290-291, 294, 295
bovine bone mineral (BBM), 163, 309-310
bovine spongiform encephalopathy (BSE), 134
BPV/BPPV see benign (paroxysmal) positional vertigo
bridges
complete-arch dental implants, 529-532, 530-534
prosthetic evaluation in implant dentistry, 83-84, 84-87
ridge-split expansion procedure, 265, 265
zygomatic and pterygoid implants, 507-508
Broumand zygomatic notch retractor, 501, 501
BSE see bovine spongiform encephalopathy
buccal fat pad-derived stem cells (BFPSC), 199, 200
buccal flap release, 180, 181
buccally displaced palatal flap (BDP-flap), 432-433, 433
buccinator muscle, 26, 26, 29, 31, 33-34

C

CAD/CAM
allogenic block bone graft, 235
complete-arch dental implants, 518-519, 518
cone beam computed tomography, 54-58, 56-59
prosthetic evaluation in implant dentistry, 63, 80
short and ultra-short implants, 481
titanium mesh, 308, 309, 318-320

CAF see coronally advanced flap

calvarium
autogenous block bone graft, 331-332, 333
titanium mesh, 312, 314

canalis sinuosus, 42, 43

cancellous bone grafts
autogenous block bone graft, 197, 333-334
biological rationale for surgical procedure, 120
bone biology, 6, 8-9, 9
bone grafting materials, 132

canine fossa, 42

Carota technique, 359-361, 361-362

CAT see cortical autogenous tenting

Cawood-Howell classification, 480, 481

CBCT see cone beam computed tomography

CEJ see cemento-enamel junction

cell proliferation, 155

cell recruitment, 155

cemento-enamel junction (CEJ), 465

centric relation (CR), 517-522, 517

CGF see concentrated growth factor

chin
autogenous block bone graft, 329, 329
Khoury split bone block grafting technique, 361-362, 363
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chlorhexidine, 391, 433
collagen membranes
alveolar bone classification by deficiency, 93
guided bone regeneration, 145, 145
platelet-rich fibrin, 169
combination tooth-bone-borne guides, 55
compact bone, 6, 6, 8-9, 9, 14
complete-arch dental implants, 513-535
metal-resin implant with delayed immediate loading, 514-524
case planning, 518-519, 518
centric relation, 517-522, 517
discussion and conclusion, 523
photogrammetry, 521-522, 521-522
provisionalization, 519-522, 520-522
restorative building blocks, 517-523, 517-523
site classification, 514-516, 515-517
soft tissue, 522-523, 523
surgical procedures, 519, 519
vertical dimension of occlusion, 517-522, 518
platelet-rich fibrin, 169, 170
staged ceramo-metal implant rehabilitation, 525-535
case report, 526-534, 526-534
diagnosis, 527-528
discussion and conclusion, 534
examination and clinical presentation, 526-527, 526-528
failing/deteriorating dentition, 525-526
final treatment plan, 529
patient history, 526
provisionalization, 529-531, 530-532
surgical-restorative sequence performed, 529-532, 529-534
treatment options, 528-529
compliance, 179
computed tomography (CT)
allogenic block bone graft, 213
applied surgical jaw anatomy, 26, 27, 35
maxillary sinus elevation using lateral window approach, 423
maxillary sinus elevation using transcrestal sinus floor
elevation, 439
orthodontic implant site development, 385, 389
prosthetic evaluation in implant dentistry, 67-72, 68-72, 77, 85
ridge-split expansion procedure, 280
zygomatic and pterygoid implants, 499-500, 500
see also cone beam computed tomography
computer-guided surgery, 70
concentrated growth factor (CGF)
ridge-split expansion procedure, 285
tent-pole abutment technique, 407, 411, 412, 413-414
cone beam computed tomography (CBCT)
allogenic block bone graft, 215, 220-222, 225, 228, 231, 233
alveolar bone classification by deficiency, 94, 100-101
anterior mandible, 47-48, 47-48
anterior maxilla, 42-44, 43-45
applied surgical jaw anatomy, 28, 31, 34-36, 35

autogenous block bone graft, 200, 203, 205
biological rationale for surgical procedure, 122
complete-arch dental implants, 526-527, 527-528
considerations for treatment planning, 42
distraction osteogenesis, 369, 369-370, 374-375
evaluation of the alveolar ridge, 39-60
guided bone regeneration, 142, 144, 147, 148
imaging considerations, 50-51, 51, 52
interactive implant treatment planning, 51-54, 52-55
maxillary sinus elevation using lateral window approach, 422-424,
426, 428-429
maxillary sinus elevation using transcrestal sinus floor elevation,
439, 443, 448
platelet-rich fibrin, 158, 161, 170
posterior mandible, 48-50, 48-50
posterior maxilla, 44-47, 45-47
posterior sandwich osteotomy, 348, 349
prosthetic evaluation in implant dentistry, 62-63,
64-65, 67-72, 69
ridge-split expansion procedure, 241-245, 242, 243, 245-246, 269,
272-275, 273,275
role of radiography in implant dentistry, 40-42, 41
scan orientation, 52, 52-53
short and ultra-short implants, 481
surgical guides, 54-56, 56
technological advances, 56-58, 57-59
tent-pole abutment technique, 412, 416
titanium mesh, 309, 310, 315, 318-320
zygomatic and pterygoid implants, 503, 504, 506-508
conical progressive osteotomies, 269-271, 269-271
connective tissue grafts (CTG), 464-468
biological rationale for surgical procedure, 122-123, 123
covered connective tissue graft, 466-468, 466-468
free connective tissue graft, 465, 465-466
guided bone regeneration, 150
maxillary sinus elevation using lateral window approach, 433
tissue engineering and regenerative medicine, 543
continuous sutures, 111, 111
coronally advanced flap (CAF), 466-468, 466-468
cortical autogenous tenting (CAT), 196, 198-204, 198, 202-203,
334, 335-336
cortical bone grafts
autogenous block bone graft, 197, 331-333, 333
bone biology, 6, 6
bone grafting materials, 132-133
Khoury split bone block grafting technique, 357, 358
cortico-cancellous bone grafts
autogenous block bone graft, 197, 330-331, 331-332
bone grafting materials, 133
corticotomy see ridge-split expansion procedure
CR see centric relation
crestal corticotomy, 256
crestal incisions, 107, 109, 112



crestal osteotomy, 259, 280
crestal sinus lift (CSL)
biological rationale for surgical procedure, 297-298
case reports, 298-302, 298-302
ESLI sequence, 296
platelet-rich fibrin, 167-168, 167
ridge-split expansion procedure, 294-303
vertical ridge augmentation, 295-296, 296
volumetric bone augmentation in posterior maxilla,
296-302, 297-302
see also transcrestal sinus floor elevation
crowns
complete-arch dental implants, 532, 532-534
maxillary sinus elevation using lateral window approach, 421
orthodontic implant site development, 382, 385, 385, 390,
394-395, 397, 400
prosthetic evaluation in implant dentistry, 77, 79, 83-84, 84-87
ridge-split expansion procedure, 260
short and ultra-short implants, 483-484, 484, 487, 488-489,
492, 492-493
titanium mesh, 309
Cr:YSGG lasers, 280
CSL see crestal sinus lift
CT see computed tomography
CTG see connective tissue graft
cutaneous fistula, 508-509
cytokines, 18-19

D
DBBM see deproteinized bovine bone matrix
decortication, 214-217, 217
demineralized freeze-dried bone allografts (DFDBA), 133
allogenic block bone graft, 211
platelet-rich fibrin, 159
demineralized tooth bone block, 407, 408
dense polytetrafluoroethylene (d-PTFE) membranes
alveolar bone classification by deficiency, 93, 96
guided bone regeneration, 178, 184-190, 185-191, 193
volumetric ridge augmentation, 404
dental examination, 63
dental pulp stem cells (DPSC), 544
dental stem cells, 544, 544, 544
dentures
applied surgical jaw anatomy, 24, 25
complete-arch dental implants, 520, 520, 525
partial dentures, 190-191, 191-192
prosthetic evaluation in implant dentistry, 84-89, 88
deproteinized bovine bone matrix (DBBM), 163
detached/devascularized buccal bone fragment, 272, 274
DFDBA see demineralized freeze-dried bone allografts
diabetes mellitus, 8
diagnostic casts/wax-ups
complete-arch dental implants, 518-519, 518, 529-530, 530-533
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guided bone regeneration, 143
prosthetic evaluation in implant dentistry, 63, 66-67,
68,71-72,73
ridge-split expansion procedure, 245, 247
titanium mesh, 309
distraction osteogenesis (DO)
advantages and disadvantages, 374
alveolar bone classification by deficiency, 95, 96-97, 97
anterior maxilla, 375, 376-378
biological rationale for surgical procedure, 118, 119
case reports, 375-379, 376-379
complications, 374-375
conclusion and recommendations, 376-379
indications, 373-374, 374-375
posterior mandible, 376, 378-379
surgical procedure, 369-371, 369-373
vertical ridge augmentation, 367-380
DPSC see dental pulp stem cells
d-PTFE see dense polytetrafluoroethylene
dual-scan techniques, 67-73, 71-75
dynamic surgical techniques, 94-95

E
Early Healing Score (EHS), 21, 21, 22
ECM see extracellular matrix
edentulous patient
prosthetic evaluation in implant dentistry, 72-73, 73-75,
83-89, 84-88
zygomatic and pterygoid implants, 496, 497, 506-508,
506-508
edentulous ridge expansion (ERE), 240
EHS see Early Healing Score
El Chaar technique, 470, 471
endochondral ossification, 7
endodontics, 382, 384
endoscope-controlled maxillary sinus elevation, 449
endosteal revascularization, 117
envelope flaps, 107
e-PRF see extended platelet-rich fibrin
e-PTFE see expanded polytetrafluoroethylene
ERE see edentulous ridge expansion
Er:YAG lasers, 280
ESLI sequence, 296
esthetics
gingival display, 526, 526
gingival hue, 78, 78
orthodontic implant site development, 382, 383
prosthetic evaluation in implant dentistry, 76-80, 76-80
soft tissue grafts, 460
expanded polytetrafluoroethylene (e-PTFE), 404
extended platelet-rich fibrin (e-PRF), 168-169, 168-171
external oblique ridge, 31
extracellular matrix (ECM), 18-19, 540
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extractions
alveolar bone classification by deficiency, 92
applied surgical jaw anatomy, 24, 30
complete-arch dental implants, 525, 528-529
cone beam computed tomography, 50
guided bone regeneration, 144-145, 145, 147-148, 148,
181, 182-183
orthodontic implant site development, 382, 383, 384, 388
platelet-rich fibrin, 157-160, 161
prosthetic evaluation in implant dentistry, 76, 76
short and ultra-short implants, 484-489, 484-489
soft tissue grafts, 471-472, 472-473
extraoral harvest, 330-332, 331-333
extraoral soft tissue examination, 63
extraosseous alveolar bone defects, 94, 94
extrasinus surgical approach, 501-503, 504

F

facial esthetics, 169, 171

FDBA see freeze-dried bone allografts

FFBA see fresh-frozen bone allografts

FGF see fibroblast growth factor

FGG see free gingival graft

fiber-reinforced composite (FRC), 480-481

fibroblast growth factor (FGF), 540-541, 545-546

fiduciary markers, 69

field of view (FOV), 50

fissure bur, 278, 279

fixed prosthesis
prosthetic evaluation in implant dentistry, 84-89, 88
short and ultra-short implants, 480-481
zygomatic and pterygoid implants, 498, 505

flap design, 106-108, 107-109

allogenic block bone graft, 214, 216, 221-222, 223, 229, 229

guided bone regeneration, 180

maxillary sinus elevation using lateral window approach, 423-424,

432-433, 433

ridge-split expansion procedure, 249-250, 250, 256-257, 257, 261
short and ultra-short implants, 484-486, 485-487, 490, 490

soft tissue grafts, 460-461, 461-462, 464-469, 465-470
tent-pole abutment technique, 407, 413-414
titanium mesh, 312-314
flapless extraction, 145, 145, 151
forced eruption, 381-382
FOV see field of view
fracture displacement see island flap
fractured teeth, 147-150, 147-151
FRC see fiber-reinforced composite
free connective tissue graft, 465, 465-466
free gingival graft (FGG), 464, 543
freeze-dried bone allografts (FDBA)
allogenic block bone graft, 211
bone grafting materials, 133

platelet-rich fibrin, 158-159

fresh-frozen bone allografts (FFBA), 133

FTF see full-thickness flap

full-arch dental implants see complete-arch dental implants
full-thickness flap (FTF), 250, 256-257, 257, 261, 272

G

GBR see guided bone regeneration

general anesthesia, 311

genial tubercles, 48, 48

genioglossus muscle, 32

gingival display, 526, 526

gingival hue, 78, 78

gingival mesenchymal stem cells (GMSC), 544
granulation tissue, 19

greater palatine foramen, 46-47, 47

greenstick-fracture see book flap

GTR see guided tissue regeneration

guided bone regeneration (GBR)

alveolar bone classification by deficiency, 92, 93, 95-96, 96

applied surgical anatomy, 178

autogenous block bone graft, 196, 197-198, 204-205,
204-205, 334, 339

basic principles, 179-180

biological rationale for surgical procedure, 118, 120

bone loss due to peri-implantitis, 189-190, 189-191

case reports, 144-150, 144-151, 181-191

complications, 192

conclusion and recommendations, 151

discussion, 150-151, 193

distraction osteogenesis, 368

failing endosseous implant, 182-184, 183-184

failing partial denture, 190-191, 191-192

fractured maxillary incisor, 147-150, 147-151

horizontal ridge augmentation, 177-194

indications and contraindications, 179

literature review, 142-143

orthodontic implant site development, 387

platelet-rich fibrin, 157, 157, 160-163, 163

posterior sandwich osteotomy, 347, 352-353

post-operative care, 192

ridge preservation, 141-152

ridge-split expansion procedure, 250-252, 251-252, 275, 275

soft tissue grafts, 144-147, 145-147

surgical technique, 143-144, 180-181, 181

tent-pole abutment technique, 403-418

tissue engineering and regenerative medicine, 542

titanium mesh, 308

titanium-reinforced dPTFE membranes, 178, 184-190,
185-191,193

traumatic mandibular molar extraction, 181, 182-183

traumatic tooth loss, 185-189, 187-189

volumetric ridge augmentation, 404



guided surgery, 70, 520-521, 520

guided tissue regeneration (GTR)
alveolar bone classification by deficiency, 92-93, 96
horizontal ridge augmentation, 181, 182
ridge-split expansion procedure, 251, 258

H
HA see hyaluronic acid
HANT see heat-activated nickel-titanium
Haversian canal, 8-9, 9
heat-activated nickel-titanium (HANT) archwire, 391, 395-396
hematoma, 112, 113
hemostasis, 18, 21, 21
HIF see hypoxia inducible factor
histomorphometric analysis, 226-227, 227, 231
HIV/AIDS, 133
horizontal ridge augmentation
allogenic block bone graft, 209-238
alveolar bone classification by deficiency, 93, 93, 95-96, 98
autogenous block bone graft, 195-206
guided bone regeneration, 177-194
prosthetic evaluation in implant dentistry, 78-80, 80
ridge-split expansion procedure, 239-276, 277-292
ridge-split expansion procedure/crestal sinus lift, 2904-303
tent-pole abutment technique, 410-411, 410-413
Howship’s lacunae, 6-7, 7
hyaluronic acid (HA), 10, 11
hydraulic pressure technique, 444-446, 446
hydroxyapatite (HA)
bone biology, 5, 10, 11
bone grafting materials, 131, 134-135, 137
hypermineralization, 5-6
hypomineralization, 5
hypoxia inducible factor (HIF), 9

I

IAC see integrated abutment crowns

TAN see inferior alveolar nerve

IBG see inlay bone grafting

IGF see insulin-like growth factor

implant migration, 452

implant-related complications, 273-275, 274-275

implant stability quotient (ISQ), 165

implant-supported bridges
complete-arch dental implants, 529-532, 530-534
prosthetic evaluation in implant dentistry, 83-84, 84-87
ridge-split expansion procedure, 265, 265
zygomatic and pterygoid implants, 507-508

incision design, 106

allogenic block bone graft, 214-217, 217, 221-222, 223, 229, 229

guided bone regeneration, 180

maxillary sinus elevation using lateral window approach, 423-424

titanium mesh, 312-314
incisive canal, 47, 47

Index

incisivus labii superioris muscle, 28
inferior alveolar nerve (IAN)
applied surgical jaw anatomy, 34-35, 35
autogenous block bone graft, 327, 337, 337
cone beam computed tomography, 48, 48-49
distraction osteogenesis, 368-369, 370, 375
inflammation/infection
cone beam computed tomography, 44-46, 46
distraction osteogenesis, 375
maxillary sinus elevation using transcrestal sinus floor
elevation, 450
orthodontic implant site development, 385
tissue engineering and regenerative medicine, 540
titanium mesh, 321-322
wound healing, 18-19, 21, 21
informed consent, 63
infraorbital nerve, 423
infraorbital neurovascular bundle, 27, 27
infratemporal fossa, 27, 31
inlay bone grafting (IBG)
alveolar bone classification by deficiency, 94, 95
autogenous block bone graft, 336-337, 336
biological rationale for surgical procedure, 344
clinical applications, 347-351, 347-352
discussion, 351-353
posterior mandible, 350-351, 351-353
posterior maxilla, 344-348, 345-351
posterior sandwich osteotomy, 343-354
technique, 344-346, 345-346
insulin-like growth factor (IGF), 338, 541, 545-546
integrated abutment crowns (IAC), 483-484, 484, 487, 488-489,
492, 492-493
internal oblique ridge, 32
interrupted sutures, 111, 111
intramembranous ossification, 7
intramembranous osteogenesis, 7
intraoral harvest, 327-330, 328-330
intraoral soft tissue examination, 63
intraoral ultrasonography, 58
intraosseous alveolar bone defects, 94, 95
island flap, 250, 250, 252, 259, 272, 273, 287-289, 288-291
291, 294, 295
1SQ see implant stability quotient

J

Jensen all-on-four site classification, 514-516, 515-517

K
Kazanjian vestibuloplasty, 364, 365
keratinization
allogenic block bone graft, 234
guided bone regeneration, 182-184, 183-184, 188
ridge-split expansion procedure, 276
soft tissue grafts, 459-474
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Khoury split bone block grafting technique, 355-366 M
augmentation techniques, 359-365 macrophages, 19
biological rationale for surgical procedure, 120, 121-122, 356 mandible
biology of bone regeneration, 356-359, 358 applied surgical jaw anatomy, 30-37, 31-37
bone core technique, 359-361, 361-362 blood supply, 30-31, 36-37, 36-37
bony lid technique, 359, 360 cone beam computed tomography, 42, 47-50, 47-50
large bony defects/severe bone atrophy, 361-365, 363-364 innervation of lower jaw and associated structures, 33, 34-35, 35
knife-edged crest, 44, 45 muscles of surgical importance, 32-34, 33-34
mandibular body/ramus
L autogenous block bone graft, 327-329, 328
large bony defects, 361-365, 363-364 titanium mesh, 311, 312
lateral canal, 47, 47 mandibular symphysis, 329, 329, 361-362, 363
lateral cephalometric radiography, 377 manual osteotome/chisel, 282, 282, 439-440, 440
lateral implant site development, 388-390, 392-394 masseter muscle, 34
lateral pterygoid muscle, 33 mastication, 92, 95
lateral ramus cortical bone (LRCB), 327, 334, 334 matrix metalloproteinases (MMP), 18-19
lateral sinus lift/bone graft mattress sutures, 111-112, 111-112
anesthesia, 423 maxilla
applied surgical anatomy, 422-423 applied surgical jaw anatomy, 24-31, 26-31
flap management/entry, 423-424 arterial supply, 30-31, 30
indications and contraindications, 420 cone beam computed tomography, 42-47, 43-47
insertion of graft material and implant placement, 430-431 lymphatic drainage, 31
maxillary sinus elevation, 419-435 muscles of surgical importance, 28-29, 29
perforation, 430 sensory innervation, 29-30, 29
post-operative considerations, 433 surgical access to maxillary sinus, 27-28, 27-28
pre-operative diagnosis, planning, and case difficulty, venous drainage, 31, 31
420-422, 421 maxillary full-arch dental implants see complete-arch dental implants
preparation of implant sites, 430 maxillary nerve, 423
sinus membrane elevation, 430 maxillary sinus elevation
stage two surgery, 432-433, 433 anesthesia, 423
window preparation/antrostomy, 424-430, 425-429 applied surgical anatomy, 422-423, 438-440, 439
leukocyte- and platelet-rich fibrin (L-PRF), 155-156, 155-156 complications, 450-453, 451-452
autogenous block bone graft, 201, 201-202 conclusion and recommendations, 453
maxillary sinus elevation using lateral window approach, 433 endoscope-controlled maxillary sinus elevation, 449
levator anguli oris muscle, 28 flap management/entry, 423-424
levator labii superioris muscle, 28 hydraulic pressure technique, 444-446, 446
lingual foramen, 47, 47 implant length in osteotome procedures, 449
lingual nerve, 33, 35-36, 49-50 indications and contraindications, 420
LMS classification, 196-197, 197, 328 insertion of graft material and implant placement, 430-431,
loading 447-449, 449
bone biology, 14-15, 14 instrumentation and techniques, 440-449, 440-441
guided bone regeneration, 143, 145 lateral sinus lift/bone graft, 419-435
local anesthesia osseodensification burs, 439-440, 446-447, 447-448
guided bone regeneration, 143, 148 perforation, 430
maxillary sinus elevation using lateral window approach, 423 post-operative considerations, 433, 450
titanium mesh, 311 pre-operative diagnosis, planning, and case difficulty, 420-422, 421
locking continuous sutures, 111, 111 preparation of implant sites, 430
long buccal nerve, 36 reamers approach, 443-444, 443, 445
long face syndrome, 526-534, 526-534 sinus membrane elevation, 430
low window technique, 425-427 staged crestal maxillary sinus augmentation, 444
L-PRF see leukocyte- and platelet-rich fibrin stage two surgery, 432-433, 433
LRCB see lateral ramus cortical bone Summers’ osteotomy technique, 440-443

lymph nodes, 31 transcrestal sinus floor elevation, 437-456



window preparation/antrostomy, 424-430, 425-429
maxillary tuberosity
autogenous block bone graft, 329-330, 330
guided bone regeneration, 150, 150
zygomatic and pterygoid implants, 496, 499-500, 500, 504
mCAT see multiple cortical autogenous tenting
MDT see multidisciplinary team
medial pterygoid muscle, 32-33
membrane perforation
cone beam computed tomography, 44, 45-46
maxillary sinus elevation using lateral window approach, 430
maxillary sinus elevation using transcrestal sinus floor elevation,
448-449, 450
platelet-rich fibrin, 164-166, 165
mental foramen
applied surgical jaw anatomy, 31, 35
cone beam computed tomography, 48-49, 49
mentalis muscle, 33, 34
mental neurovascular bundle, 31
mental symphysis, 311-312, 313
mesenchymal stem cells (MSC)
autogenous block bone graft, 199, 338
bone grafting materials, 131
tissue engineering and regenerative medicine, 542, 544-545
MGL see muco-gingival line
micro-saw, 278, 279, 357-359, 358
microvascular anastomosis, 117
middle superior alveolar nerve, 30
MMP see matrix metalloproteinases
MOPF see muco-osteoperiosteal flap
MSC see mesenchymal stem cells
muco-gingival line (MGL), 461, 461-462, 464
muco-osteoperiosteal flap (MOPF), 261
mucoperiosteal flap
allogenic block bone graft, 216
applied surgical jaw anatomy, 31, 37
guided bone regeneration, 180, 190-191
incision design, 106
ridge-split expansion procedure, 256
short and ultra-short implants, 484-486, 485-487, 490, 490
tent-pole abutment technique, 407, 413-414
wound closure and healing, 108-109, 109
multidirectional orthodontic movement, 391, 394-397
multidisciplinary team (MDT), 62
multiple cortical autogenous tenting (mCAT), 334, 335
mylohyoid muscle, 32, 33
mylohyoid nerve, 36

N

nasal floor, 43, 44
nasopalatine canal, 42, 43
nasopalatine foramen, 42
nerve injury, 112, 112

Index 559

neurosensory complications, 273
nickel-titanium (NiTi SE) coil spring, 390-391, 394, 396-397
nonsteroidal anti-inflammatory drugs (NSAID), 433

(0]
OBG see onlay bone grafting
occlusal examination, 63
occlusal radiography, 42
OISD see orthodontic implant site development
OMC see osteomeatal complex
onlay bone grafting (OBG)
alveolar bone classification by deficiency, 94, 95
autogenous block bone graft, 196, 197-198, 199, 201-205, 201,
203-205, 332-334, 334, 337, 339
distraction osteogenesis, 373-374, 375
oral mucosa, 20-21, 21-22, 21
oral soft tissue, 20-21, 21-22, 21
oro-sinusal fistula, 508-509
orthodontic implant site development (OISD)
advantages, 399, 399, 399
conclusion and recommendations, 399, 400
contraindications, 392-399, 399
discussion, 392-399, 398-399, 399
distraction osteogenesis, 371, 372, 375
forced eruption, 381-382
lateral implant site development, 388-390, 392-394
limitations, 399
multidirectional movement, 391, 394-397
posterior teeth, 385, 386-387
prosthetic evaluation in implant dentistry, 67, 77
technique, 382-385, 383-385
three-dimensional bone remodeling, 388, 388-391
vertical ridge augmentation, 381-401
orthognathic surgery, 30-31
orthopantograph see panoramic radiography
orthopedics, 92
osseodensification
allogenic block bone graft, 227, 227, 232
maxillary sinus elevation using transcrestal sinus floor elevation,
439-440, 446-447, 447448
ridge-split expansion procedure, 283, 283
osseointegration
bone biology, 12-13, 12-13, 12
bone grafting materials, 130
maxillary sinus elevation using lateral window approach, 431
orthodontic implant site development, 382, 383, 400
ridge-split expansion procedure, 275
short and ultra-short implants, 483
zygomatic and pterygoid implants, 498
ossification, 7, 11
osteoblasts, 4, 5, 6-7, 6-7
osteocalcin, 234
osteoclasts, 4, 5, 6-7, 7
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osteocondensation, 298
osteoconduction
allogenic block bone graft, 211
bone grafting materials, 130, 132-133
Khoury split bone block grafting technique, 357

maxillary sinus elevation using lateral window approach, 431

ridge-split expansion procedure, 252-253

tissue engineering and regenerative medicine, 541
osteocytes, 4, 14
osteogenesis

autogenous block bone graft, 197

bone biology, 7, 11

bone grafting materials, 130

Khoury split bone block grafting technique, 357

tissue engineering and regenerative medicine, 541
osteoinduction

bone grafting materials, 130, 132-133

Khoury split bone block grafting technique, 357

tissue engineering and regenerative medicine, 541
osteomeatal complex (OMC), 44-46, 45-46, 422

partially edentulous patient, 67-72, 70-72, 76-83, 76-83
partial-thickness flap (PTF), 250
particulate bone grafts
autogenous block bone graft, 328
ridge-split expansion procedure, 258, 258
PASS principles, 211
PDGF see platelet-derived growth factor
pedicled vascularized segmental osteotomy, 343-354
biological rationale for surgical procedure, 344
clinical applications, 347-351, 347-352
discussion, 351-353
posterior mandible, 350-351, 351-353
posterior maxilla, 344-348, 345-351
technique, 344-346, 345-346
pedicle segmental rotation (PSR), 337-338, 338
periapical radiography
allogenic block bone graft, 215, 221
complete-arch dental implants, 526-527, 527
evaluation of the alveolar ridge, 40, 41
guided bone regeneration, 183-186, 189, 191-192

osteomobilization, 252, 253 Khoury split bone block grafting technique, 360, 363-364

osteons, 6, 6 maxillary sinus elevation using lateral window approach,
osteoperiosteal flap, 249-252, 250, 252 425,427, 429

osteoporosis, 179 maxillary sinus elevation using transcrestal sinus floor elevation,
osteosynthesis screws, 272, 274 442, 445, 448-449

overdentures, 84-89, 88 orthodontic implant site development, 383, 386-387, 392-398, 400
posterior sandwich osteotomy, 350-351

P prosthetic evaluation in implant dentistry, 66, 68, 76-77, 79-83
ridge-split expansion procedure, 271, 281, 284-285, 287, 291

ridge-split expansion procedure/crestal sinus lift, 296, 298, 300-302

Palacci technique, 470
palatal defects, 78, 79
palatal incisions, 107, 109 soft tissue grafts, 472
tent-pole abutment technique, 406-409, 412-413, 415-416
titanium mesh, 319-320
peri-implant bone resorption, 322-323
complete-arch dental implants, 526-527, 527, 530 peri-implantitis
distraction osteogenesis, 370, 371, 372-374, 377-379 bone biology, 4
evaluation of the alveolar ridge, 40, 41, 49-50, 53, 53 complete-arch dental implants, 525
Khoury split bone block grafting technique, 363-364 guided bone regeneration, 189-190, 189-191
soft tissue grafts, 466-468, 466-468
periodontal disease
elevation, 442 bone biology, 4
complete-arch dental implants, 526-528, 526-528
guided bone regeneration, 179
periodontal examination, 63

panoramic radiography
allogenic block bone graft, 215, 222, 228, 231, 233
biological rationale for surgical procedure, 121

maxillary sinus elevation using lateral window approach, 432
maxillary sinus elevation using transcrestal sinus floor

orthodontic implant site development, 397
posterior sandwich osteotomy, 347
prosthetic evaluation in implant dentistry, 69, 72-75, 77, 81,

83-84, 87-88 periodontal therapy, 382, 384
ridge-split expansion procedure, 241, 260, 263, 265, 269, 289, 291 periosteal release incision, 214-217, 217, 229
short and ultra-short implants, 481, 483-484, 487-490, 492-493 periosteal revascularization, 117

tent-pole abutment technique, 407-409, 414
titanium mesh, 315, 318-319
zygomatic and pterygoid implants, 497, 508

PGR see prosthetically guided regeneration
photogrammetry, 521-522, 521-522

PIC see posterior iliac crest

papilla management, 470, 471 piezoelectric surgery

paralleling pins, 481, 490-491 maxillary sinus elevation using lateral window approach,

partial dentures, 190-191, 191-192 427-430, 428-429



ridge-split expansion procedure, 280-281, 282
platelet concentrates, 11
platelet-derived growth factor (PDGF)
alveolar bone classification by deficiency, 96
autogenous block bone graft, 338
platelet-rich fibrin, 155
tissue engineering and regenerative medicine, 540-541, 545-546
platelet-rich fibrin (PRF), 153-174
advantages, 166
allogenic block bone graft, 219, 219
alveolar bone classification by deficiency, 96
autogenous block bone graft, 199, 201, 201-203
bone graft versus bone graft + PRF, 159
centrifugation protocols, 155-157, 155-157
clinical uses, 157-166
discussion and future research, 167-171, 167-171
extended platelet-rich fibrin, 168-169, 168-171
extraction site management, 157-160, 161
facial esthetics, 169, 171
growth factors, 154, 155
guided bone regeneration, 157, 157, 160-163, 163
historical development, 154-155
Khoury split bone block grafting technique, 362-363
leukocyte- and platelet-rich fibrin, 155-156, 155-156, 201, 201-202
maxillary sinus elevation using lateral window approach, 433
maxillary sinus elevation using transcrestal sinus floor
elevation, 447
Schneiderian membrane perforations, 164-166, 165
sinus grafting procedures, 164-168, 165-167
titanium mesh, 314
versus bone grafting material, 158-159
wound closure and healing, 158
platelet-rich plasma (PRP), 96, 199
PLGA see poly(lactic-co-glycolic) acid
PMN see polymorphonuclear neutrophils
poly(lactic-co-glycolic) acid (PLGA), 546
polymers, 10-11
polymorphonuclear neutrophils (PMN), 18-19
polytetrafluoroethylene (PTFE) membranes
alveolar bone classification by deficiency, 93, 96
guided bone regeneration, 178, 181, 181, 184-190,
185-191,193
volumetric ridge augmentation, 404
pontics
guided bone regeneration, 148, 149, 182-184, 183-184
orthodontic implant site development, 396-397
posterior iliac crest (PIC), 330-331, 331, 333
posterior mandible, 48-50, 48-50
posterior maxilla, 44-47, 45-47
posterior sandwich osteotomy, 343-354
biological rationale for surgical procedure, 344
clinical applications, 347-351, 347-352
discussion, 351-353
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posterior mandible, 350-351, 351-353
posterior maxilla, 344-348, 345-351
technique, 344-346, 345-346
posterior superior alveolar (PSA) artery, 424
posterior superior alveolar (PSA) canal, 42, 43, 46
posterior superior alveolar (PSA) nerve, 29
premature ossification, 375, 379
PREF see platelet-rich fibrin
proliferation, 19
prosthetically guided regeneration (PGR), 309
prosthetic evaluation in implant dentistry, 61-90
clinical applications, 76-89
completely edentulous patient, 83-89, 84-88
crown and bridge restoration, 83-84, 84-87
overdentures and fixed complete dentures, 84-89, 88
partially edentulous patient in esthetic zone, 76-80, 76-80
partially edentulous patient in posterior dentition, 80-83, 81-83
cone beam computed tomography, 54, 54-55
diagnosis and treatment plan, 63
diagnostic casts and wax-ups, 66-67, 68
diagnostic work-up, 62-63, 64-65
initial evaluation, 62-73
radiographic guides, 62-63, 67-73, 69-75
smile evaluation, 63-66, 66-67
provisionalization, 519-522, 520-522, 529-531, 530-532
PRP see platelet-rich plasma
PSA see posterior superior alveolar
pseudocysts, 44-45, 46
PSR see pedicle segmental rotation
pterygoid implants, 495-512
clinical cases, 507-508, 507-508
complete-arch dental implants, 516, 516-517
complications, 507-510, 509
contraindications, 499, 499
discussion and conclusion, 510
historical development, 496
indications, 498
pre-operative planning, 499-500, 500
prosthetic considerations, 505
surgical approaches, 503-505, 505
treatment concepts, 496-498, 498
pterygomandibular space, 32-33, 33
pterygomaxillary process, 498-500, 500
pterygopalatine fossa, 27, 29-30
PTF see partial-thickness flap
PTFE see polytetrafluoroethylene

R

radiation dose, 51, 52

radiographic guides, 62-63, 67-73, 69-75
random pattern flaps, 106

RANK/RANKL, 4

RAP see regional acceleratory phenomenon
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RBC see red blood cells
reamers approach, 443-444, 443, 445
reciprocation saw, 279-280, 279-281
recombinant bone morphogenetic protein (thBMP-2)
alveolar bone classification by deficiency, 96
autogenous block bone graft, 338
platelet-rich fibrin, 163
tissue engineering and regenerative medicine, 545-546
titanium mesh, 310
red blood cells (RBC), 156
re-epithelialization, 19, 21, 21, 22
regional acceleratory phenomenon (RAP), 216
remodeling process
bone biology, 6-9, 6-9, 14
wound healing, 19
residual alveolar height classification, 438-439, 439
retention, 371, 372
revascularization

biological rationale for surgical procedure, 117-123, 118-123,119

bone grafting materials, 132-133

Khoury split bone block grafting technique, 357

ridge-split expansion procedure/crestal sinus lift, 297
rhBMP-2 see recombinant bone morphogenetic protein
rhinosinusitis, 509
ridge atrophy/hypoplasia

allogenic block bone graft, 212-213

complete-arch dental implants, 514-516, 515-517

cone beam computed tomography, 42, 43-44, 45, 47-48, 50, 50

Khoury split bone block grafting technique, 361-365, 363-364
ridge-split expansion procedure, 272, 273

zygomatic and pterygoid implants, 496, 498, 506-508, 506-508

ridge expanders, 282-283, 282-284

ridge preservation (RP)
alveolar bone classification by deficiency, 92-93, 93
bone grafting materials, 130-140
guided bone regeneration, 141-152
platelet-rich fibrin, 153-174

ridge-split expansion procedure (RSEP)
advanced techniques for experienced practitioners, 266-271
alveolar bone classification by deficiency, 94-95, 95, 96
alveolar split with conical progressive osteotomies, 269-271,

269-271

anatomic difference of maxilla and mandible, 249
biological rationale for surgical procedure, 118, 120, 297-298
case reports, 258-260, 259-260, 263-265, 263-265, 269-271,

269-271, 280, 280-281, 283-289, 284-291, 298-302, 298-302

complications, 272-275, 273-275
conclusion and recommendations, 275-276

cone beam computed tomography, 241-245, 242, 243, 245-246

crestal sinus lift, 294-303

diagnosis and treatment planning, 240-248
diagnostic work-up, 243-244, 244

ESLI sequence, 296

guided bone regeneration, 250-252, 251-252, 275, 275

historical development, 240

horizontal ridge augmentation, 239-276, 277-292, 294, 295
instrumentation, 244, 245-247, 247, 257, 257, 278-283, 279-283
management of fractured buccal segment, 291, 291
osteoconduction of surrounding bone, 252-253
osteomobilization of buccal bone fragment, 252, 253

patient (host) selection, 240

piezoelectric surgery, 280-281, 282

ridge defect analysis and classification, 241-243, 241, 242, 243
ridge expanders, 282-283, 282-284

secondary intention and wound healing, 250-252, 251-252

single-stage alveolar split/immediate implant/closed flap, 266, 267

single-stage alveolar split/immediate implant/open flap,
267-268, 268

single-stage alveolar split/open flap, 267

single-stage mandibular alveolar split/closed flap, 266

single-stage mandibular alveolar split/simultaneous implant,
285, 286-287

single-stage maxillary alveolar split, 261-265

single-stage maxillary alveolar split/simultaneous implant,
283, 284-285

spreader-driven ridge expansion, 268-269, 268

staged RSEP/fracture of the buccal segment, 287-288, 288-289

staged RSEP/reposition of greenstick-fractured buccal segment,
289, 290-291

surgical principles, 249-253

surgical stent, 245, 247

two-stage mandibular alveolar split, 254-260

two-stage ridge-split expansion, 285-287

vascularization, 249-250, 250

vertical ridge augmentation, 294-303

volumetric bone augmentation in posterior maxilla, 296-302,
297-302

ridge width augmentation, 80-81, 81-82
roll technique, 461-464, 462-464

rotary disk, 278, 279

rotary expanders, 283, 283

rotary window preparation, 427

rotated pediculated lingual marginal tissue, 470, 471

rotated pediculated marginal tissue, 470

rotational stability, 452

RP see ridge preservation

RSEP see ridge-split expansion procedure

S

SAD see simplified antrostomy design

sagittal sandwich osteotomy (SSO), 118, 120
sandwich split cortical graft, 240

sandwich technique, 336-337, 336

SANTA tent-pole abutments, 406, 409-415, 410-416
SBB see Khoury split bone block grafting technique
scaffolds, 545-546, 545-546

SCA kit see sinus crest augmentation kit

scar tissue, 20-21, 21, 109



Schneiderian membrane, 44, 439
screw-retained restorations, 188-189, 189
segmental sandwich osteotomy (SSO), 96
segmentation tools, 143
semilunar flaps, 107
septa, 440
SHED see stem cells from human exfoliated deciduous teeth
short and ultra-short implants, 479-493
case presentations, 481-492
considerations and pitfalls, 493
extracted maxillary right second molar, 484-489, 484-489
historical development, 480-481

loose mandibular molar implant and premolar, 489-492, 489-493

thin alveolar ridge/steep crest, 481-484, 481-484
side-by-side implant placement, 78, 79
simplified antrostomy design (SAD), 424-425
sinus crest augmentation kit (SCA kit), 443-444, 443
sinus floor, 44-46, 45-46
sinus grafting procedures, 164-168, 165-167
sinusitis
maxillary sinus elevation using transcrestal sinus floor
elevation, 450
zygomatic and pterygoid implants, 499, 499, 508
sinus membrane, 422-423
skeletal discrepancies, 212
skin, 20, 21
slow-motion osteotomy, 481, 482, 485-486, 486
smile evaluation, 63-66, 66-67
smoking and nicotine products
bone biology, 8
guided bone regeneration, 179
ridge-split expansion procedure, 240, 275
zygomatic and pterygoid implants, 499
sockets
applied surgical jaw anatomy, 24
guided bone regeneration, 144
soft tissue grafts, 471-472, 472-473
see also wound closure and healing
soft-tissue borne guides, 55
soft tissue complications, 272, 317-321
soft tissue flaps
flap designs, 106-108, 107-109
vascularization, 106, 107
soft tissue grafts (STG), 457-475
allograft dermis, 468-469, 469-470
autograft subepithelial connective tissue, 464-468, 465-468
biological rationale for surgical procedure, 122-123, 123
extraction socket grafting, 471-472, 472-473
flap management, 460-461, 461-462
free gingival graft, 464
guided bone regeneration, 144-147, 145-147
papilla management, 470, 471
roll technique, 461-464, 462-464
tissue engineering and regenerative medicine, 543

Index

tunnel technique, 469, 469-470
sphenopalatine neurovascular bundle, 27, 29
split bone block (SBB) see Khoury split bone block
grafting technique
split expansion graft (SEG) see ridge-split expansion procedure
spreader-driven ridge expansion, 268-269, 268
SSO see segmental sandwich osteotomy
staged crestal maxillary sinus augmentation, 444
stainless steel archwire, 383, 390-391, 394, 397
static surgical techniques, 94-95
stem cells from human exfoliated deciduous teeth (SHED), 544
STG see soft tissue grafts
sticky bone protocol
Khoury split bone block grafting technique, 362-363
platelet-rich fibrin, 157, 157, 165-166
tent-pole abutment technique, 407, 408, 414, 415
streak artifacts, 51, 51
subcutaneous malar emphysema, 508-509
sublingual fossa, 42, 49, 50
submandibular fossa, 42, 49, 49
Summers’ osteotomy technique, 440-443, 441-442
suppuration, 321-322
surgical guides, 54-56, 56, 190
surgical stent, 245, 247
sutures see wound closure and healing
synthetic biomaterials, 10, 11

T
TAB see tubero-alveolar block
tartrate-resistant acid phosphatase (TRAP), 5
TCP see tricalcium phosphate
temporalis muscle, 33
temporomandibular joint (TMJ), 33, 51
tension release incisions, 109-110, 110
tent-pole abutment technique, 403-418
advantages over other techniques, 404
alveolar bone classification by deficiency, 94
biological rationale for surgical procedure, 120, 122-123
horizontal ridge augmentation, 410-411, 410-413
SANTA tent-pole abutments, 406, 409-415, 410-416
utilizing low-profile healing abutment, 406-407, 407-409
utilizing titanium screw, 405, 405-406
volumetric ridge augmentation, 405-407, 405-409,
413-415, 413-416
TERM see tissue engineering and regenerative medicine
TGF see transforming growth factor
three-dimensional bone remodeling, 388, 388-391
three-dimensional cone beam computed tomography,
53-54, 54
three-dimensional ridge augmentation see volumetric ridge
augmentation
threshold strain, 14-15
TIMP see tissue inhibitors of metalloproteinases
tissue cyanoacrylate, 415, 416
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tissue engineering and regenerative medicine (TERM), 539-549
basics of wound healing, 540, 541
bone biology and grafting, 540-542, 542
bone marrow stem cells, 545-546
cells, scaffolds, and growth factors, 545-546, 545-546
concepts and definitions, 540
conclusion and recommendations, 546
dental stem cells, 544, 544, 544
guided bone regeneration, 542
soft tissue regeneration, 543
tooth development and regeneration, 543, 543
tissue inhibitors of metalloproteinases (TIMP), 19
titanium implants, 12, 13
titanium mesh
adaption and fixation to recipient site, 314
anesthesia, 311
bone grafting materials, 309-310
bone harvesting procedure, 311-312, 312-314
clinical cases, 317, 318-320
complications, 317-322
contraindications, 309
discussion, 322-323
donor sites, 310-311
flap tension and sutures, 314, 315
guided bone regeneration, 178
implant re-opening and prosthetic phase, 316-317, 317, 317
indications, 308-309
patient preparation, 311
peri-implant bone resorption, 322-323
post-operative follow-up, 316
pre-operative planning, 309-311, 310
preparation of surgical field, 311
regeneration with, 312-316, 313-315
removal and implant placement, 316
surgical procedures, 311-312, 312
survival rate of implants, 323
vertical ridge augmentation, 307-324
volumetric ridge augmentation, 404
wound closure and healing, 113
titanium-reinforced PTFE membranes, 178, 181, 181, 184-190,
185-191,193
TMJ see temporomandibular joint
Tolstunov classification see alveolar bone classification
by deficiency
tooth-borne guides, 55
tooth development and regeneration, 543, 543
transcrestal sinus floor elevation (tSFE)
applied surgical anatomy, 438-440, 439
complications, 450-453, 451-452
conclusion and recommendations, 453
endoscope-controlled maxillary sinus elevation, 449
hydraulic pressure technique, 444-446, 446
implant length in osteotome procedures, 449
insertion of graft material and implant placement,

447-449, 449
instrumentation and techniques, 440-449, 440-441
maxillary sinus elevation, 437-456
osseodensification burs, 439-440, 446-447, 447-448
post-operative considerations, 450
reamers approach, 443-444, 443, 445
staged crestal maxillary sinus augmentation, 444
Summers’ osteotomy technique, 440-443
transforming growth factor (TGF)
autogenous block bone graft, 338
platelet-rich fibrin, 155
tissue engineering and regenerative medicine,
540-541, 545-546
transmissible spongiform encephalopathies (TSE), 134
TRAP see tartrate-resistant acid phosphatase
trapezoidal flaps, 106-107, 107
trapezoid osteotomy
autogenous block bone graft, 336, 336
distraction osteogenesis, 370, 378
traumatic tooth loss, 92, 185-189, 187-189
trephine kits, 359-360, 361
triangular flaps, 107, 108
tricalcium phosphate (TCP)
bone grafting materials, 130, 135-137
platelet-rich fibrin, 158-159
tissue engineering and regenerative medicine, 546
trigeminal nerve, 29-30, 29, 34
TRINIA, 481
TSE see transmissible spongiform encephalopathies
tSFE see transcrestal sinus floor elevation
tubero-alveolar block (TAB), 329, 330
tunnel technique, 469, 469-470
type H vessels, bone biology, 9

U
ultra-short implants see short and ultra-short implants
Underwood’s septa, 423

v
VAS see visual analog score
vascular endothelial growth factor (VEGF)
alveolar bone classification by deficiency, 96
autogenous block bone graft, 338
bone biology, 9
platelet-rich fibrin, 155
tissue engineering and regenerative medicine,
540-541, 545-546
vascularization
allogenic block bone graft, 234
alveolar bone classification by deficiency, 97
autogenous block bone graft, 327
biological rationale for surgical procedure, 118, 118
maxillary sinus elevation using lateral window
approach, 423



posterior sandwich osteotomy, 343-354
ridge-split expansion procedure, 249-250, 250, 272
soft tissue flaps, 106, 107
VDO see vertical dimension of occlusion
VEGF see vascular endothelial growth factor
veneers, 394, 397
vertical dimension of occlusion (VDO), 517-522, 518
vertical ridge augmentation
alveolar bone classification by deficiency, 93, 93, 95-96, 98
autogenous block bone graft, 325-341
distraction osteogenesis, 367-380
Khoury split bone block grafting technique, 355-366
maxillary sinus elevation using lateral window
approach, 419-435
maxillary sinus elevation using transcrestal sinus floor
elevation, 437-456
orthodontic implant site development, 381-401
posterior sandwich osteotomy, 343-354
ridge-split expansion procedure/crestal sinus lift, 294-303
tent-pole abutment technique, 403-418
titanium mesh, 307-324
vestibular cortical fenestration, 508-509
vestibular fornix, 37
vestibular incisions, 108, 109
vestibule, 26, 26
virtual restorations, 54, 54-55
visual analog score (VAS), 160
Volkmann canal, 8-9, 9
volumetric ridge augmentation
alveolar bone classification by deficiency, 93, 93
guided bone regeneration, 404
ridge-split expansion procedure/crestal sinus lift,
296-302, 297-302
tent-pole abutment technique, 405-407, 405-409,
413-415, 413-416
voxel size, 50

W
white blood cells (WBC), 156
Wolff’s law, 92
wound closure and healing, 3, 18-22, 105-113
allogenic block bone graft, 219
alveolar bone classification by deficiency, 93, 97
bone biology, 7-8, 8
complications, 112-113, 112-113
distraction osteogenesis, 370, 371
factors leading to impaired healing, 19
guided bone regeneration, 179-180
incision design, 106
main types, 19-20, 20
maxillary sinus elevation using lateral window approach,
427, 429, 431
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oral soft tissue, 20-21, 21-22, 21
phases of wound healing, 18-19
platelet-rich fibrin, 158
posterior sandwich osteotomy, 348, 349
preparing for wound closure, 109-110, 110
primary/secondary intention healing, 19-20, 20
principles of suturing, 110-112, 111-112
reflection of the mucoperiosteum, 108-109, 109
ridge-split expansion procedure, 250-252, 251-252, 256
short and ultra-short implants, 483, 487, 491
soft tissue flaps, 106-108, 107-109
soft tissue grafts, 463, 467-468, 468, 470
tension release incisions, 109-110, 110
tent-pole abutment technique, 414, 414-415
tissue engineering and regenerative medicine, 540, 541
titanium mesh, 314, 315
types of sutures, 111-112, 111-112
wound dehiscence
autologous block bone grafting, 404
biological rationale for surgical procedure, 121
maxillary sinus elevation using transcrestal sinus floor
elevation, 450-452
wound closure and healing, 107-108, 112-113, 113

X
xenografts
bone grafting materials, 130-131, 134-135, 135
guided bone regeneration, 180, 181
posterior sandwich osteotomy, 348, 350, 353
tissue engineering and regenerative medicine, 541
X-Guide Machine, 56-58, 57-59

Z
zirconia-based restorations
tent-pole abutment technique, 409, 411, 415, 416
zygomatic and pterygoid implants, 506-508, 506-508
zygomatic implants, 495-512
clinical cases, 506-508, 506-508
complete-arch dental implants, 516, 516-517
complications, 507-510, 509
contraindications, 499, 499
discussion and conclusion, 510
historical development, 496
indications, 498
instrumentation, 501, 501
platelet-rich fibrin, 169, 170
pre-operative planning, 499-500, 500
prosthetic considerations, 505
prosthetic evaluation in implant dentistry, 88, 89
surgical approaches, 500-503, 501-504
treatment concepts, 496, 497
zygomatic nerve, 29
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