IMPLANT SITE
DEVELOPMENT

O fhiE L s A TE &

(%£)3iE%=/R - R % ( Michael Sonick )
(%) &tk - & ( Debby Hwang )

" OE EE

E4

EHBESERER (KHF ) RBARLE
TR B P N 1R

WWILEY-BLACKWELL



AiEMEM L ESE

(%) BE%E/R - ER 5 (Michael Sonick )
(%) &Lk - # (Debby Hwang )

" OE EEF

]

EFEEHREE (£H ) BRNERAS
TR RR T R
%k PH



B 4ig

T B EER B F BHEER TRE KFER MEH ERE BEYE BER T R
R R N RN E OB BUF FEENR RHE K OF IEK Z4F R OF
S FRFE B O % B KER SER BEEFE HEE SRz HEFT L2vH
XX M) e B W OERR X 4 & &2 R £ X I

0
1l

This is translation of Implant Site Development, the edition first published 2012 ©2012 by John Wiley & Sons, Ltd.
ISBN: 9780813825120
By Michael Sonick and Debby Hwang

©2016, A SCRRAALL TR AHOAR R T A7
A5 John Wiley & Sons International Rights, Inc. FERGL TR H AR R A o R SRR i A
FAERERPEE S 5506-2014-605

RELFI A - BHENLST

EHEM%EEB (CIP ) #iiE

Fl s R S AN PR 44 / (36) 58K « RJESE (Michael
Sonick ) , (&) EEI - 8 (Debby Hwang) F%w; w0 £i%.
—FH: I TREEROR MG, 2017.1

ISBN 978-7-5381-9855-3

I.od-- T.DOE- Q- Q- M. OMHES—
MEsbRlE V. OR782.12

v AR P AR CIPE U A% 7 (2016 ) 55151398

WRUARAT: 1L TRAR AR AT
(Heht: PEPHTAPEX 4259 Wk%: 110003)
BN Rl & LT HAEEN S A R T
78 A SHEE RIS
M N 210mm x 285mm
Ep . 275
i . 4
¥ K 550 T
R TE] . 2017 4F 1 A5 1R
ERRIESE] . 2017 4F 1 H &5 1 ERFl

seiEgEE: PR NI I8 B
it 2 &

45 2. ISBN 978-7-5381-9855-3
o ffr: 498.00 G

Befgsk . 024-23280336
MR A AL : 024-23284502
E-mail:cyclonechen@126.com
http://www.Inkj.com.cn



FERRP

Translators

BONOBK W mEET A
ik W E

s



mEEE I

Contributors

T4 Frank Celenza DDS
Private Practice

Michael Sonick DMD New York, NY, USA

Private Practice

Fairfield, CT, USA Robert A. Faiella DMD, MMSc¢
Diplomate, American Board of Periodontology

Debby Hwang DMD Private Practice

Private Practice Osterville and Duxbury, MA, USA

Ann Arbor, MI

and Fairfield, CT, USA Stefan Fickl DMD, PhD, Priv.-Doz.
Clinical Associate Professor

BlER Department of Periodontology

Julius-Maximilians-University
André P. Saadoun DDS, MS

Diplomate, American Academy of Periodontology

Wiirzburg, Germany

Former Associate Professor, Department of Periodontics Stuart J. Froum DDS
University of Southern California Clinical Professor and Director of Clinical Research
Los Angeles, CA, USA Department of Periodontology and Implant Dentistry
Visiting Professor, Department of Periodontics and New York University, College of Dentistry

Implantology New York, NY, USA
Hadassah School of Dental Medicine
Jerusalem, Israel Scott D. Ganz DMD

Clinical Assistant Professor, Department of Restorative

5% Dentistry

University of Medicine and Dentistry of New Jersey
Eduardo Anitua MD, DDS, PhD New Jersey Dental School

Director of Anitua’s Dental Research Institute Newark. NJ. USA

Vitoria, Spain Prosthodontics, Maxillofacial Prosthetics, and Implant

Dentistry

Michael S. Block DMD Fort Lee, NJ, USA

Private Practice

Metairie, LA, USA William V. Giannobile DDS, DMedSc
Najjar Professor of Dentistry and Director
Michigan Center for Oral Health Research
School of Dentistry

Nardy Casap DMD, MD

Senior Lecturer and Graduate Program Director
Department of Oral and Maxillofacial Surgery
Hadassah School of Dental Medicine

Hebrew University

Jerusalem, Israel

Professor of Biomedical Engineering
College of Engineering
University of Michigan

4



Ann Arbor, MI, USA

Christopher Haggerty DDS, MD
Private Practice
Kansas City, MO, USA

Markus B. Hiirzeler DMD, PhD, Prof. Dr. med. dent.

Clinical Associate Professor

Department of the Operative Dentistry and
Periodontology

School of Dental Medicine

Albert-Ludwigs-University of Freiburg

Freiburg, Germany

Private Practice

Munich, Germany

Jack T. Krauser DMD
Private Practice
Boca Raton, FL, USA

Robert A. Levine DDS

Clinical Professor in Postgraduate Periodontics and
Implantology

Kornberg School of Dentistry

Temple University, Philadelphia, PA, USA

Private Practice, Pennsylvania Center for Dental
Implants and Periodontics

Philadelphia, PA, USA

George A. Mandelaris DDS, MS

Diplomate, American Board of Periodontology

Private Practice, Periodontology and Dental Implant
Surgery

Park Ridge and Oakbrook Terrace, IL, USA

Craig M. Misch DDS, MDS

Private Practice in Oral Maxillofacial Surgery and
Prosthodontics

Sarasota, FL, USA

Clinical Associate Professor

Periodontology and Implant Dentistry

New York University College of Dentistry

New York, NY, USA

Gorka Orive PhD

Associate Professor of Pharmacy

Head of the Laboratory of Regenerative Medicine at BTI
Biotechnology Institute

Vitoria, Spain

George Priest DMD

Diplomate, American Board of Prosthodontics
Private Practice in Prosthodontics

Hilton Head Island, SC, USA

Hector F. Rios DDS, PhD

Assistant Professor, Division of Periodontology
Department of Periodontics and Oral Medicine
The University of Michigan, School of Dentistry
Ann Arbor, M1, USA

Davide Romeo DDS, PhD

Research Associate

Department of Periodontology and Implant Dentistry
New York University College of Dentistry

New York, NY, USA

Private Practice, Milan, Italy

Paul S. Rosen DMD, MS

Clinical Associate Professor of Periodontics
Baltimore College of Dental Surgery
University of Maryland

Baltimore, MD, USA

Private Practice

Yardley, PA, USA

Alan L. Rosenfeld DDS

Diplomate, American Board of Periodontolology

Private Practice in Periodontology and Dental Implant
Surgery

Park Ridge and Oakbrook Terrace, IL, USA

Yuval Samuni DMD, PhD

Department of Oral and Maxillofacial Surgery
The Barzilai Medical Center

Ashkelon, Israel

Avi Schetritt DMD

Diplomate, American Board of Periodontology
Private Practice

Miami, FL, USA

Peter C. Shatz DDS, FICD
Assistant Clinical Professor
Georgia Health Sciences University
Augusta, GA, USA

Private Practice

Atlanta, GA, USA



Lee H. Silverstein DDS, MS, FACD, FICD
Associate Clinical Professor

Department of Periodontology

Georgia Health Sciences University
Augusta, GA, USA

Private Practice

Marietta, GA, USA

Christian F.J. Stappert DDS, MS, PhD, Priv.-Doz.
Director of Aesthetics and Periodontal Prosthodontics
Department of Periodontology and Implant Dentistry

New York University College of Dentistry
New York, NY, USA

Michael Toffler DDS

Diplomate, American Board of Periodontology
Private Practice

New York, NY, USA

Istvan Urban DMD, MD

Adjunct Assistant Professor

Advanced Education in Implant Dentistry
Loma Linda University

Loma Linda, CA, USA

Private Practice

Budapest, Hungary

Tomaso Vercellotti MD, DDS

Private Practice

Genova, Italy

Honorary Professor, Eastman Dental Institute
London, England

Visiting Professor

University of Bologna

University of Genova

Genova, Italy



LI

Foreword

AAFEM AR BIR A, LB, X MR IG IR n 8, ERr A E VR H A . A4
FiGESRZE TR AR BAR (B ER T R R . 53X 2% 20 A B IR AT o8 BUA A8 8 T — 2R S A AT
AR P I IR BE AR ek BRI BOR T 48 Fn BARIIE S FIZh B i
85, ER—TUIORMIAE. — A CEREyE S, Wl
DI S BEA TR RSO 0T FIERE:S . A
Foax B4 . MR . MGG R, B BB SR Richard Lazzara, DMD, MScD
FARYEM 7o AP REFRWEIF LIRSS ER T



EFEWS

The translator foreword

TF R R AR 2 V89T 19 10 B A= T I PR S5
W ER T T 25 i DL ) o A 2% ) AR 5 (5 5 A 2 )
R R S AR AL B R RE T RO IR T R R
W, TRZEARAEREA ARG B T AR
MLl EfE. 20134F 2k E LM A B LR
Sascha.A JovanovicFlllstvan Urban(dt 5t gIDE/LLUR
FRUFEE AT TR S (37 st Ak B SUIBI F) 0 44 85 S I
R YT E AR TIX A (Implant
Site Development ) E1E. AEAEIEH 4 A40ECH
PR 1 A A s AL B ) A )2 T PR R e R,
R, B—ARANTZHH, J2RRPER &R AR T %
%o (DR SEF 4 ) H Bk K B A
W AEAF AW, LA R G fal 75 Fh AR A o B A
W, AL A, RGEHPEA T UNfal7E A5 Rl
RGO B ARAF A . AL e T ARRYY Jkii
ﬁ TRITIL, AR BARIRIEROR, L

R PR R . Istvan Urbanliiﬁ?‘fzﬁzﬁ'cpﬁﬁ
%ﬁ@ﬁ?ﬁﬁ%@%ﬁ*:

Ml ARG B S E A, CHERE LA
AhEEAAE) — BB TSRS IZ R AL b
BLEEAR . ABRIH TREME R WK R, XIF
R AR D Rt A BRERAE, FRul
ShFHEE AR IR RS SR . A AR LA SC
BRATFE A, X FIF M HOR, R
P A A R AR B PR AR, AR — AN AN AT Bk 2
45

SRR e A5 T SRR RAS HH 2 B 55 0 B BRI B2
A, BRNERAE, BRETERAEAIMEEE A A 14E DR
TRERRBIZS5BREFETE. B, E2RE
PRCEEA: | RSB AE M EREEA:, A 168 T i
W TAE. mTRENAR, HhARAREAZZ
b, i REE AR IE .

Ly
201647 H



G i

Acknowledgments

0

Michael Sonick FllDebby H‘vang A PG LR A

o AT e R ) SR FIRSHER 22 AR

o FRATINEM . Feiliar A BA U T« Wiley
/N Sophia Joyce, Melissa Wahl fil Shelby
Allen; {EToppanfy FRZS F]fY Janet Hronek

o ABFAMAER, BATEY 7 A S KWt
N, RFBIAL S e

o JIBSEAEAth TRk 7 2R RE A 28 e ol PR 5 ik

YRR B FRATRY 00, &0, [6) 5
JEH & Abe Shuster. Tom Van Dyke, Steven
Offenbacher, Dennis Tarnow, Kendall Beachum,
Richard Lazzara, David Garber, Alan Seel
William Giannobile

o FATKRAM, WHOABEEFRHRSE

o FATE SIS, JLHEPatty Bernardos,

Liz Correia, Verity Rollins, Kenisha Taylor



B3R

Contents

F1E BHALEYMFERBBEMEN
Hector F. Rios DDS, PhD F William V. Giannobile DDS, DMedSc

#2E BRRAE

George A. Mandelaris DDS, MS Fl Alan L. Rosenfeld DDS
$3E ATWMEF

Debby Hwang DMD 1 Michael Sonick DMD

F4E WATAREOTEHRTEERTHRERE:
REXLITE, LFESTHREERBEAZRIGTHRNONE

Paul S. Rosen DMD, MS 1 Stuart J. Froum DDS

H5E METAFANEXEMER
André P. Saadoun DDS, MS

$6E CT/CBCTHTHERSEHFIEIT HHRIG T
Scott D. Ganz DMD

B7E MEGAENCSHERE. TEERE
Jack T. Krauser DMD F1 Avi Schetritt DMD

FeE MEEERPMIEAR
Frank Celenza DDS

HE SIGEE4LE: @it
Debby Hwang DMD 1 Michael Sonick DMD

F10E HHECSAE: MARAREAHSERRTKETEESIEENSISHSBRENAE

Robert A. Levine DDS

FNE 55884 MEGARETERE
Debby Hwang DMD H1 Michael Sonick DMD

$12¥ F#SER4Y: EERES
Istvan Urban DMD, MD

14

35

54

75

101

121

136

153

179

202

216

11



$13F NEMENHOARSHTEEE
Craig M. Misch DDS, MDS

F14E XARERRNTEZEHHATHESR
Nardy Casap DMD, MD 1 Yuval Samuni DMD, PhD

$15E LWME{EHAKR:. BHENSHAE
Micheal Toffler DDS

$16E LWERAK: WEFEAHE
Tomaso Vercellotti MD, DDS

BITE FREB
Michael S. Block DMD F1 Christopher Haggerty DDS, MD

$18E MZIME: 2HEMR, KRREKRKKR
Robert A. Faiella DMD, MMSc

B198¥ HMALEE: FER. HEPRMERS
Stefan Fickl DMD, PhD, Priv. -Doz. #ll Markus B. Hiirzeler DMD, PhD

$20E MEEBEARHXAANE
Christian F.J. Stappert MS, DDS, PhD, Priv. -Doz. 1 Davide Romeo DDS, PhD

FNE RYELEE: RMFEBTED
Peter C. Shatz DDS, FICD F1 Lee H. Silverstein DDS, MS, FACD, FICD

$228 HHEERFESENRLEEHRARESAT
George Priest DMD

$23F 4£YIEHEZE
Eduardo Anitua MD, DDS, PhD 1 Gorka Orive PhD

12

232

250

270

292

309

320

341

361

383

398

419



£1%

FHREMFER BB ERNEL

Hector F. Rios DDS, PhD K1 William V. Giannobile DDS, DMedSc

P

B

il

HRAEABIE S AL, X Z Rl
B, BAK YLD RS 55 e E R S
MURE T, PRI hn 7 HoaE o K e A AV B
FHYHES) ( Bonewald and Johnson, 2008: Burger et al..
1995; Duncan and Turner, 1995; Marotti, 2000; Marotti
and Palumbo, 2007 ) . X & L (19 8 77 K I T ™
B G ERE RUE S U R, A
A A g5 # 4b F— 14228 ( Turner and Pavalko,
1998) . ZRHAR X XARG AR (N4
. ¥E . A2 mmay ) o iR ke
EH i ( Ammann and Rizzoli, 2003: Ma et al., 2008;
Wallach et al., 1993 ) . /K b, & BN E—
PNEERE, #RAFHRTHYURYERE. 7588
PR, AN [ DB B B AN, X TR 2
JiE: AMECE A SR BEE . BA
S5 . ROWZSH DL R A LS LB ) & B L
{5 ( Ammann and Rizzoli, 2003; Dalle Carbonare and
Giannini, 2004; Ma et al., 2008: O’ Brien et al., 2005:
Viguet—Carrin et al., 2006 ) . FHitt, FHHARIIS
75 R A R R B ) B A A 2 A A T T B
BEA X, B XA THMHE AL R b e
FIEMHAR, LAmssa e (A BB AR S RE

R, X — B EA AR TR AR A A
WEE . A, 1S EFEAERAT TR

BRE

ERIR A B W, Bk RS e BT
o, X LEFEmE, EERHARRE A
B AE R R A, A AR O B A TS
IR, 76 FaEaRe . KE RS BT R T4k
B, FEERREREEEN . XRREERCE
) E T R A R FR R 3CE N SCE (Ranly, 2000 )
(EL1) .

FHEAEZ . R AR eS8 —4
B AR, S P B TR R PR R R
( Rabie et al., 1996; Virolainen et al., 1995 ) . 25l
At kA e R R E AR T, REaEES .
HiFEFHEERNSS.

B A

HNAZFMRr . XA R 8 A A AL
RIS AN . B4 . BeEdiN . Aa A E
B A7 X —FHNAE EZENRAEE RS
R E AR R34



2 AREfMEN S EBEE

E1.1

ERREER

EEARBE, BEEXRER, BERT—TEEBP 0. BEESARENMABINEREERA, 3RS HEH—

FAUERREHEE, FEEERHT KNERT, EHEAEEN. AARESETSHEEMUNFIREN. B5—7
m, BRPAKENTHABRRIS WL FREROEANGL, FHEREEAEREEHERER. RBARENRE
FEHVRAERORRBHAE P OEE-EHEKRNRERT. BEXRFIIEESANAR, BB ETERNF,

AR B E RN BN

oA L P B SR . e AT A AL
SRS A SRBEAT I (E1.2) o s g
TGS e RUE R R, Bl A BCE O R A B
e, AR CE A S o B A, 52N fF
TS RM, B AN B LA
KR40, 73552, ASEA BT
( Rodan, 1992)

HARE TAEIRAR, Je T it B 3L i 8] i
BN, BEFEE (Lacunae ) o ‘BT =Z 6] 38 i
G B — A LT X286 . 3k S 4 i 2 e A e - (5]
2 E A B /NEN (Bonewald, 2007 ) . Efi15E
PHEIANTE] DB, 5 i A A AR R . PRt
" 4 L 10 245 A R — 2 PN B A A A 15 R e
Ko PR WL AT B A2 1 B 1/ INE R A 5 1)
JEH AR R (F1.3) o XSRS 5 bl i
WA 53 F-15 B B AR R PR A 1 . X
BRASH (A5 B AL T 25 i 51 ) 30 5 RS2 L

BRI RHE S L R R AL A, PR iz
SN EZ258) ( Burger et al., 1995; Marotti, 2000 ) .

B i B ok R A Il TR R
B AR S IF AR T . R AN A R A A
L Wk 4 1l R v A AT R B R IR Z A (1
1.4) o BKECL AT LA T R R, B
J5 G UARR R R, PR SO I EL . A
BLAG AL o 3 o B J5 o ik ot P2 98 1 — A5 5 1) 4 i
Shas PR, R R YPE RS ( Howship’ s lacuna )
( Rodan, 1992; Vaananen and Laitala—Leinonen. 2008:
Vaananen et al., 2000 ) .

BHIARK

BRI S g 4, A LR FCAL
AL E R (E15. E1.6) o GRS S T4
HHEEM30% ~35% , HH90% R 1 BIE, P4



F1E BHREMFREBHEENERN 3

E1.2 MEBARSCEBHEERAME, ARAHABRNER, bRREXBR. (a) FIETT ABZTAAE
RENRBHEE, BETHESERAEMAE. (b)) XERABRBHA-—TERRARRET, XEARSEFENAR
NS REE, IFHRREES. ERBEBRTHAR BV LATENEERENGM, BEXBR. BERERYT L, ®
BT —MNHENT USRI —LTHil. (c) XMEETTSERANMBHAMINETR. FLMMEIERRTER
HEEET YR, FkiEn— RN BRI LT H A S T2 AL X LSRN R A B ABI AL
RO A BT BT LiEdE.,

' 4

Det WD = Bm
Sk | 971

E1.3 BERTHIAASEFBENNAE. (a) BEEBNER, —HORBRBEETER, BET LFERAER
WA BMAE, FEM@ETHAEMEMENREBMSHESEFRHE (SEM) BfF=. (b) MEM®, SRR
BHEZE, ABRAEAME, EEAEEFENEZEN, BAMETRENXRER. (c) SENE/NENSEM B
BRTANBRRZENTHRBREREBNENEAENAR)N. (d) BRBARN—BST LEEREEHETEMRET
EMTT . REMEEMEL, SREREPER, HSAHoB—2EFRATEARMESKE. (o) B/NERNARER
RBIEHETEREESURH, BNENRERANSERBSHRBERAVIN T, BMEBM B/ NEX IR ARG
EY T REMEB/IMRIRENRAAENES, BRERSHANE.



4 OfEMELLAESE

B4 WEBERSCEREAR/ERARENR, AREANBRETH. (a) ARF L, BHBEPIREBERASFE MUK
REAZZAER, METERRERE, IFBIFRLECNTBEARERE (TRAP) £ RHELEHAE, MEFLATE
To (b)) BARTTHETERANBKEEBNEFBEFEMERR. (c) REFLERTHRREENERLE. H
RAEERTFROSBE, BA— 1 ERENRNKE. INMSHRERABRKES, FEAnERNsEansne
ko REBNMOBAGMBMEIENE. RTFANEETL0RRLERUIIMIBRAXITE, FEFNE. TIRSHEF
AR

ERREER

¥ REREA

0.94 )\‘N

0.05
I I I I I I
SLELLLSLSSLLSL LS

@ TETLFFTEELEES

i { HEAT cm) 2 40x.
B1.5 —FHREBEAN, T2REaREREMIERES FHEINR. (a) EFEFEMEENIMRER T 4B AEE
AT HERNESRE, BHEEESEERRNEERS. (b)) MEERT AR, TR MEKZEBINERRN
BN BT, BERT HOnEK. REHAREN. BTEETYREEBVITHERIEER, M7 —NEWT Ll
%, BEABRHELALARAENEE. (c) BERNSKEZIMMTENCERSPXNEESREMERELER, (d) 1
IREEARBARIERR, WIS FHEERAN, ENRELNEAFERFAT. (e) HftH FaMDMP-1 SEHET
BRHENNZE2HRM. DMP-1 HBHRSERIEL, WIANEBNTYRRSFEEEEA.




5 B

A2

=)

EMFRERENERN 5

oA 001 SN

e |

IR e e ey ..._______,__—i

\: N : .
B
00 20 40, 60 80 0 : © P

E1.6 (a) REFHFPEEFEEBTYRSRETER. TERAABANARMEETFAREENT K. (b) UK
REBEI— LR AP o] DIRRBE B SRBIXST&IE (EDS ) Bk, ALETHENHOTH—RIVARSEE, X5ENRE
ERMRATHNERADE R, (c) EBAET UIEKRE ELRNT WRD HARARRE AN SN BT YR8
K5l. (d, e) BEFMEEABNT LRV ERBRBENEERBXEER (AREELTHNRRBERE ) .

10% AR IRAEE . EEREE. BEA . ok
EYFREE . A VLT b AUE A R, FERE
(LRI 26 . ERREF 4, ok AWTE
AN T R S N TR AN 2SI E 2 8 3 ST L N
{37 F I T T 4 2 1 () JE i SR 3 (1 B 4 i 5311
P RUABFEFT AR 5E . — M b AE FE R IE Y
JLR NI Az 0, (B e i R il Ik 1
45 fib B AN Iy 58 RN GATE 22 LA A ke, I ELRE
G ETTAWIEEL, 85 N AOE YRR IC o] LA
A W — R fer s (E17) o KEmR
(R A A B AR AL 7SR AR, T ORI R :
UV E , RO 7o, ARGERE 500,m

BRER/

fi it STk E1.7 BHEAEETEEYBIAREHIERITMN.

BREE (R ) NERLESEFAANERNELET
METH T LRI %



