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An experimental study of maxillary sinus floor elevation following simultaneous
implant placement using dog frontal sinus
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Department of Anatomy, Kanagawa Dental College

Abstract

To investigate the possibility of clinical application of hydroxyapatite coated implants in the severely atrophic
maxilla, we compared osseointegration of new bone developed in the space under the detached membrane in
hydroxyapatite coated implants.

Self-tapping type JHA implant (55% HA crystallinity, Japan Medical Materials Corporation, Japan) and non
self-tapping type KHA implant (95% crystalline HA, Zimmer Dental Corporation, USA) were placed into frontal
sinus of four beagle dogs. At 3 and 6 months after surgery, dogs were sacrificed and undecalcified ground sections
were prepared for histological and histomorphometric measurement. Statistical significance was evaluated by two-
way ANOVA. The average length of the outer of the implant attached to new bone had increased from 14.1+7.8mm
(3 months) to 17.3£9.4mm (6 months) in JHA group. In KHA group, no significant difference (17.6+3.6mm at 3
months and 16.8+2.4mm at 6 ) was observed. In terms of bone implant contact (BIC) rate of new bone, there was a
little decrease at 6 months (77.0+7.9%) compared to 3 months (88.8+10.5%) in JHA group. No significant change
was found in KHA group(85.3+7.6% at 3 months and 87.3£17.0% at 6) These results identify the HA implants as a
possible candidate of osseointegration with clinical applications for severely atrophic maxilla.

BBV, HAETERKEEE S Smm U ETS VTS

i v MoOMBAEENBIFTHINE, AEEEBICA Vv

il

17T Y MEBRNERT AIZoN T EEASELE
BRI LTh A v 75 v MEENZEENS
I oTnAE, FEFEELFIZNEHRETS
— BRI R 2 FI3E, 2 EL, Z0% Bk
JBi L FRETAECE OIS S - 22 (H B A ~—
) WA YT 5y MEAD DO ERK % K AT

7T v MEAZRIBCAT) 18 (LZREESLE - A
BRE AT 21TV, SmmRiHEOBHEIIIEER L A
Y75 MEARGVT ) 2HEMSERShTW
Y, BT, Smm R OREBNIIH LT 1 HEDS
KA, ZoFaErBuHiRE shTtws™ 7,
A LB, il E ofFARE L, Thic




2 il

X o THEERA R— 2 ORISR TR, B
FHE, BEEBIUAvEAAL TS L—Y 3 DR
ELREIVENLEBEZ525b0LEZ LTV,

FHEME LT, OBERASRBEELRE2LOEK
B b M EASEREBRE I X AMEEY, v
VEERE PHMB AR L REESY, AL
Faxv 784 4 +'7 B XUL-TCP (f-tricalcium
phosphate) ™% B2 BMP % PRP 7z ¥ K EHF#%,
FICRBR OEEMRSY 2PV LR TS,
HEBRRENE FHFERBIUBEERIENS S
& » 5 gold standard & EN B A, - HHRROF
WMALETHL LV RENDS Y,

T/ WEROFME R~ — Z LRI & B M T
WLTHY, WHEPWIIIEETH D, TR %
Fel 9L, —HERET L EEHEMOMEFRIN
L2l BT a0 BREREELRRII R 5,
b UERHEMN O HRIEER 35 2h s 2 me
WZHET AL ERET, Thoo—BTLRET A
& RIEISBIEALT AW,

BN E EATCOH AT EBICIE, TR R
EVIHFREAPEET, FHEMBILTLILEEL
HBWEZY e, —HMOBEETIZEHEEM S
LW 1IHESRALR TV, EksY,
Lundgren 5%, Chen 5%, BX U Thor &% 1%, B
IR E L CBMEM 2 A L& CHMEE 2 -
FTAHEFT, 3Smm~9mm O EFTETEEL, [~
77y MR L T s L Tw 5,

—%, HARSY B - VARORIEREEHE L
WS F S 4 7T v b ERBWE LIET,
ENHAEFIIMES VA ETREENBEINT 55,
ENEE =746 H BICIHEBRREEE WA T 5
EHMELTWD, $-HESY OEBRTIE, Rk
BWFEF & v 4 75 2 F 20 L THAET O
%, & 4779 MEM (Bone Implant Contact :
BIC) & LTTo 4R, M6 7ATH1%~2%
BETH-72720, WTINBPTAHERIA V75
v NOERMB LR Rk b wEHELT
W5, 72, Hizeler, Quifiones 5" o % Hwn»
B ERTIE, REERSEROFY LA T T
N CTBICEIX36%~46% T, ¥EWEFHES > 75 v b
FHEALAHESOHBRINEVEZREL TV,
D Eo#HEn» o b FHEEAR—ANOHEFOL v £ 4
L7577 Vv—=varii, FECA YT boREHk
RIZL B EEITRVLEEZ 55,

B, HOAVYHE (V7% v ¥ rr) hiel
s a7y ba—g4y AT
b (LtE, JHAL > 75 b ET5) SRS N,

A BE2E
DA TS5 MIHARBDE S 20mE #L, &

B L HABOBEGESHELI A TVE TS

4E, HEAVWOHRIHASL > 75 v b EFEADS
FVYHOBHAAL > 75 v b (LUk KHAA 75
vhETAH) BBIRL, 1 XEHEEICEMEM 2 #EH
LW, Whwa " FEERKES - BIREE AR (1)
2TV, 37 ABLU6 r HEOMBEAR—ZAHNOH
HEEDOFyEF A F 7L -3y OWTHEL, 2
NOEDOHAA Y77 b FEOEERILERERICE
VA RIS O R E R L 7.
EBRMBB L VHE

1. ##
EERBILEREBA R -7k, 45 (KE97
kg~ 135kg, Fi103kg) %M L7z. HEATIBALIE AT
T, EPREEEZPOICAERER B X UHiIRE O 4
TFErE L7z TXRTOBWERIE (MR K
WERRES ] - TEL 7.

175y boMEE

HBEHEDO L 7T v (JHAT)  HASBEOH AL
#55% (crystallinity), Finatite™, #& ££37mm, &
Bix79 v MA—2 & Y HEBE TOHEEHEL 2mm
CHHELVEWMETOHA I—T 4 Y7 EH8Omm» 5
B INL (V2N XAF 1 =T T IVERAEH
HA).

SEREOA 75 v b (KHA®) - HABERE O
E L E 5% (crystalline HA), A 754 Y 4 A

MY EE3TSMm, RERT I MR—AbnE
Wi £ T80mm T, €09 L 10mm kMBS, K

DIZHAZ—T 1 v 7 Eh oINS (¥ v FiF
0.6mm, Zimmer Dental Corp., HKE) ',
2. BRI LU X2 —Ib
BSEUMIN#E3IVABLT6 AL LIz, —F
ik e P AR E LCREMEIEFNZ W, £2F
M3 »HEE LT, E—FHLHV 3 VA% K
BRI Z A/ $—FM LD 6 v AtE GEZFM
IV 3AAHR) WWEBRAETBRECIDERL.
3. Ak

WIS —FR L EZFMITT TITo 720

1) #—Fh

FRBEL, BEAF XYY (FI =™ Orion
Pharma Inc, 7 4 ~ J ~ F) 005mL/Kg % 5 W iE4T,
R EEKDEBTT, )Ry MV EY—LF Y
A (AT REARREHRRAHE BE)
05mL/Kg OFFIRFESHC X 2 &8 REEE L 720 &
5IZ, 2%EBY KAy (Fyarg o™ ER
kR &t BA) CTHISEM O RTREEE L 7.




2010 £ 12 A

YIBIEATEEEBIE S, ZRAIRFANIAY 30mm o B2 B L)
BEAN, REBESE/MUGEICHEE WIEETEE
L7z, VT, BEE2mmOMEEEEHEIEEIZT
A A AT B A 24 B O BB F ISR 5 1 10mm, A5 1A
8mmk, EFEOEFEXER L. ZOBOEAL
» ¥ v Implantor Neo™ (HAXF 4 ANV<TFUT
VB &M, HAER) 2EH L.
FREIBEOTLBE LY N THIT, BiEICHE
N7 R & B & 0 s LT L 72 RGO
M- BRI EELELTHEALEEIET 2 MR
EHEEOMICAN, T4 v FTCHRIMELA. HEER
NR=21%, BROBHF A% LT K2 w5
BEDQ TS IB - CTIEFROWER PR AN, £ L T
TR ICEE L T SRR IZIR - TREFEICT
T, HEEERT L, #RELHEEA R— 2N TR
BIEDAEDIATZ AHF L L7

WA S IBOREHGT DAL ¥ 75~ MRIZTE»S
BALZHEET TR FEE L 2RET, BELE
F 5 1 o 1 SRR V2 4% 3.3mim @ I R 7 [l i B ] 25 4L
A LB L 7

FEAR—ZAHDA 75 v MNRIZATOFIETI]
Bl ¥, BiEZ ko -FEEEEDH S %
DA HMEFTRIMEL ) 8mm O ETHED S W
TRECHBE I Lo, BE, EEsd, FHLER
L7 IRWT, ZOFBEIZAL 75 v MEMITEWIA
LX) EEEEZEISMm, EELSmmIZIKL, Z
NERIEFRIZ2 7 e Lz, BEEROBIETHO
THICH D MEEEEED 2 VI AL ZILE R
Iy iEEEI -7

£ 77y MEAE, MEFCRSRzE LI
RETA 75V MEREZRBEEDA ¥ 77 2 MRIZ
BT, 475 hFHEE RS B I TR

RE

BRI R

X1

&

LFERREE L - Bl ¥ 75 v MEAM O ERIVATSR 3

FOBE®HICEEL, PNV Z{EIONem, 1 5 10MEE
THEE X, o HCHEED %M LIRS HH~ED
Too ATV NORRMBIZA 75 v MEMDE
BICEhELAMBE L (K1),
COMEIIN Y FE—RI{EDL D FRRETHRAL
2o BIHEDA 752 MRIWJHAA Y 750 M &
BhEDL Y75y MRICIEKHAAL Y75 v A
L7 JHAAL 75 7 FOBRIZEMY) DR 2 2—
BT, RKEETHLALATIY NEREA VT T
FoO—kEEBERO—HE L, LA, KHAAL 7
5 v NIRRT, 4 v 75 v MERBHESZFOMN
KL F—TH b0, —REZENIEJHAAL ¥ T 7
Y MICHIR LGV Z & A S ABMEIZETICIT - 72,
4275y VAR, FBEANR— A THEM 2 HEES
FTERMM T 72 SN BIREEIC L7 RIS, WIS,
BEEREEZIE LM 2R T Lz,

2) HTFA

E—FMr LD 3 A% ARBTEEEICE - FHN L
WLz ZDOEMRABRE—FR &L L2 2),
4. FERRIKIRBBIZARD (ER

B-FHLD 6 HE GEZFMH LD 3 AR,
W AT b XY 0 005ml/Kg 2 TRCHWES#, &
B AR A ESUKO HH T TRy PN E
= F M AT E ) EBERE BREIE STz, £
D%, HEKEFR TR, 10% RV <Y Y HIC L -
CT2HEMBEZEL, EAEE%Z & 10cm X 10cm X
10cm KOEHEF Ty 72O MLz, AF7ay
7%, XHICEBAAL YT Y X DEIESH 2mm O &
ZAIBWTHSMmIBICHEL, 175 bR
Gt/h7ay 712Uz FERKERE, SEICENT
Va— VK, T &M VLCHEEE (TECHNO-
VIT7200, EXACT Ltd,, N4 ) AL, 72 YK

12T b

7CA

EhE iR/ SR

R




(e ]

FEABE2 T

IRz

2 FIBEER O FArIHEL
FEMTTECR EBIZN 6 A B0, AMWTEERER 3 2 e Lz, 2heh, WiHEJHAL > 77 b, #%FIZKHAA

Pl e AL 73,

AR

a JHAE, li% 3 7 BHloEREE

RERERFEEER
B ($815)

HEBRER
A (78350)

b 177> MMIEREDAIE

3 TRERHNE

a JHA®, 1tk 3 7 ABloERki%

b A#HEDA ¥ 75 v MVEEDHIE

1 ¥ 77 > PREZMRFIRERFAT BHEE) BLUBEAN—ZANITHEET 84T (ABIE) © 2 #|IRIZ5T 7,
REEHANIIZE EANR—ZANIZHE AL 77 v MIEEEZFHIL 7.

WCHEAE, EUIAE (MG3000, EXACT Ltd, K1) B
L OBFE R (MG4000, EXACT Ltd, KA ») 12T,
£ 2772 bOPFLHEAIRERTIIR SN L) B
L7z WIEBERIEIAT MY Y -2V VB,
JFBEMEE (Nikon, Eclipse E800) 12 TEIZE#1T- 720
5. FEREEHAl

FMREEAR L) FEEANR—ARNOFHEFOEHBTILA

SEI%, REFBERLAEE #5013 B fHis B X OV S BEHE
e LTRBILA: (R 3ab)s
1) BFEBOEEDEH

BHUBROIIRIZA 75 v MEEM B X O IEF b
Al > BE BEAF B EAR O IME 2 FHlAE R & L7z
2) A1 75 v MMHIEIHE,
3) AEIOBICE (M4),




LEEESEL - RIEEA > 7T 2 MEAM O EERIIATR

ol

2010 £ 12 A

BB CERT 385
RS AR CEMT 355
ARG c =T B0

4 AEEOA Y77y MEEME (BIC%)
HE4eft, JTHA®, itk 6 4 A6
= (FAETOWHME BT 24 > 77 2 MMVHROBH - HET BT 51

BIC (£ 75> MAENHMEY)
X 100

77 ¥ MUEE)

JHA R #i#3hH ()

b JHAB%6HA (£)

: Sy i : N
c KHAB#i{%3H A (F) d KHABli% 60 A (&) b A&k

bAIK

M5 MR (FFEFEAR, HE 4f)
a: JHATEMR3 A A b JHATMEM 64 A
c: KHAMM %3 A B d: KHA %67 A

EERHIII BRI AT Y 7 F CANVAS™ (ACD  #3@A% (34H, 67H) BLUM 77 R

systems Ltd, USA) ZHw 72,
WAL X, BHEBOER, A#EBOA Y TF 0 b
PR G2EE, B X CTAFIEOBICERIZOWT, ik

M (JHARE, KHA®) #ERL T2 - tlRESHSS
FHZTHRE L7z, ARAKEEIZ005 1278 E L7,




f& R
1. #ARFRIRRR
1) JHA%
Wik3 A (W5a)
FIBEAR ~— 2 H

FRORKBASEIFAEGTCTHAZ-INR TV, FEER
A= AR O ERENIALE LTz, FEERAR—
ADKBFIEHE BRI LR INHEFTED
LNTWieo A v 7T v MIREREEESEEEL,
FUIHE A R — 2N OB AT %l 0 Z O Fe i VL T e i B
FEHICHEAL TV, HWE FEMETHE SR
MDA > 75y FERIZDHEOHES IR SR T
18 ¥

R RE 33 O] i I e B A7 30

A0 7TV MNERTRELIA VT IV e BER
RS L TWied, —RoflICRBEFT LA v T
v PRADMIZ—BOMMEEE GHBEIBIE I
KEBEDAIEFIDO I B 26T 75~ MERIZTFER
BERRTEAT LA L Tz,

W6 H (K5h)

PFEEA R — 2T

HHEAR—ZDOKRIFIEHEFTHED LN TV,
ZORIMBEINALEARETH 72, BEORKS
BB TH I Twi, FIERRBREED
HOHNDHETEE T ) B BAETERS & D & 7 5 B3
L7 %R LTz, RO 75~ bR
HOWRAKBETEDN TV, F0 L) RESIcBWT
bA Y77 VRAIC—BOEVWHAFIFHAES L
T2

REEFRE B L OV I BE BEAT- & 50

4777 MEBTES QTGS LA 7T
v FRAOBI—EOMMEES GRS A SN, &
DHEDLEFIO ) L VERIOR, 175 v M
A EE AR AT LA L T /s
2) KHA#

i3 7 H (E5c¢)

PR~ — 2

T EOKIBIHAEAT L HA L 720 BRI
Lo THDLN TV, FHEAR—ZITFHIHEFOEH
AL LT ize ORI 24 e 6 HERK
AN AR TED LN, HEAR—ZARDL T
F v ME, KRaosTbEREE A SEGH LT & -8
FIZLoTHESN TV, 4 752 FOiRILHE
RS BRI L T W, il 4 75~ b
FHEIZHEVE LB L > THFILTV . 0
I BBV TH A 75 FENIC—R O

EC I EABE2T
HEGVPBE I

REEEE 35 X O B T BE BB 5

4075 VEHRTEHEIRERES LA VT
v FNEREOMI—BOBMEEESHESA SN, R
HOLEFIO I LEBITA ¥ 7T ¥ M Hs TR
BEEAEIBAL TV, WIN b EBOBH L 725
FE LML TV

Mitk6e 7 H (M5d)

FUHER X — A&
FEAR—-—ZDOERBIMEZI A LEAEETH-
oo BEOKRBSTFHEBCHEINTO, FIEEX
NR—ZADOKEHIFEFTHE I N TV, FiEdR
FERAE R D & N2 45 R L BB SRAEE A A LR S
AHMALEREEEERL TV, RO A~
77 v PRGEHWE R cEbh Wi, 20
L BBFIIBVTA V77 v PREIC—BOECH
A DSBlst S iz,

KETEE S X O KA BE L A 50

40777 MR TIEE I v 75 v MERRTA
77 v MCEMT ABREEHESBE S, 5o
Bl CBEEEAEY & 4~ 7T v DRI O M — kg o F5HE
PGB A SNz RBED4EF DS L 3HITA
¥ 7T b S AS I R A LA LT e,
I, TRTOBIIBLTRBEDOHM S
X SRR S e hr o s
2. FEEEHAI

BHEBOEEIL, JHABTRHE3I A, FHI11
+02mm, k64 H, F12+02mm. KHAH# T
EWE 3 H, 11 £02mm, BLUWHH%G6 71 H,
[12%03mm T, WINLFEBEDEZETH -2 (K
1)e

#®1 BHEBOERZE (m)
& e, 34 A 6% A
177F n pmsp FHESD
JHA # 4 11 = 0.2 12 +02
KHA #¥ 4 1.1 £02 11 =03

ABEBOA 75 v MIUEENERE, JHABE TR
Witk 37 H F¥H141+78mm7As, #Hitker A, [
173 £94mm CTH o 726

KHABTR#E3I VAL 6 P AEFNZEhTEY
176 £36mmis £ 168 = 24mm TR TH o 72 (F
2 )a

AFUROBICE I, JHAMCII#Mi&E3I A, FH




2010 12 A EHHEES L - B ¥ 75 v MEAR O ERBIZE 7

2 AERICBILA 7T MVEERNE (o)

o 34 A 6% A
127720 0 gaEsp THESD
JHA # 4 141 =78 173 £ 94
KHA # 4 176 = 36 168 = 24

F3 ABEBIIBITASBICE (%)

i 34A 64 R
1%77«F  n SEH 1 SD T4 SD
JHA 4 888 + 105 770 = 79
KHA 2 4 853+ 76 873+ 170

888 £ 105% A#Mif2 6 7 H, R77.0+79% 24 LT
Wi, KHABTRHH#3IZA L6 HIZFNERE
853+ 7.6% 5 L U873 £17.0% & WIFILDED [
FEOBVEEERLTVWA (E3),

WMATLFIX, two-way ANOVAIZH W THI R
A#BLIVOT 75 v bofEEICBWTEERIZED
SN orz,

% =

1. EBROBELTOLS XFER

FRREEZEE PR O BBERTIL, BIR & BRI
TEBRHMTHRATLILEND S, & b EERITERE
#346mm, FEER254mm, AIEER 30.1mm DY
HekZ Lz 5 mE""Y THHA5 LB EHT
DOUEEHFIIEEEL YW 25mm L ESbhTnb, #
DIETBOW AR L Z L L, St 75
YINEBMATLE, £ 0TS PERIZHMEAR— X
DOHIZEH L7-RRIC R B, ZORREMBLLES S
BREVII KB OBMICIRE S D, 4, A HER
WCHWAE = 7V RKIE R CHEF BB - TWw b,
LAaL, Bl&siEE LT RIS, L bk
OIS EO a3 >~ b u— VA HEEE v R
fﬁZF) 2726 <

=7, WL A X TR KO K E % DRl 5E
T, E=7VRTRZOEEIH4nmTH L™, &
EBRTORBWERFE ORFEITIFH12 £ 04mm T
Hot, ZIIWEESSMMDA YT 5 M EMAT

BE, ATy VEREREEAR—ZADORICED
Ioh, BRICET A BT E - BIEREAAY (1
i) OFEEAR—2 EEMY L REAER SR, X

SIS XWHEGERE 1 Mo Y M o FSE~7 7
O—FPNTELLEDHENHL, T4 TF b
BEOBRIIS0RAMBEORENZVWEEDbRAZ L
Mo, REBRTIEZ OERBERICE DS -EBREY &
LTHRBOMY — 7V RER W, 4 XEITEE O
JEIEMEMME LE T, BFEN3AXBL0e b
FHEHAOHBELFRETH L, LIrL, KEROZET
X, A7 7 N OBAFMIEBOBKRERERD,
ERSTAmP»I) ZE, BEABIEETHLZ L2
EDEVHD L, EBEERERRTLBICE, I
DT EEEELT,

2. HBEAN—ZIAFERICHTEIA v L 12T5

L— 32 EBICK

BICEIZf 75 ¥ Mot LEAHEM T 2R
RLEZLOT, A TFT5 b bF vt AL 70
V=2 a Y 2HBRERICEM T 2L LTfibh
TwB* Y FTHGIHALLTF S 4 TF b
DOBICEZ, A 12D KET70~80%", A
BN EERIZ T4 ~8HT60%~67%>, 4~268T
59% ~67%", 11~12 7 B T30~60%", =7+ ¥&
WEBRIZ TH %8~ 248 T34% ~52%" & EEREW
M, HAZBALB L ORI 2 &1 X - T30%~80%
LRkahHElbot, EROF YT NRY A Pa—
TAYNL YT HAL Y TT VT D) T
W, FEREA A L7z EBRIREE S EAT IS BT B BRERT
T46%™ 7 599%™ L W IZEWBICAS G S h T
Wb, —fRIZ, HAA 75 ¥ MI@EOEBERES
TIERO%NHREF Y 4T T FEYFEWBICE
Eﬁ:\‘j-:;& 39, 40, 55, 57-59} t%i %ﬂ—(‘l\%}o :ﬂ%@#ﬁ%
BT ABICRIIBGEEICA 75 bABALLE
RBTHb, o7, 1HETHIHAI YTV b &M
AT52LT, HEEAR—-ANOHIEFICHL, FHn
BICEAHE U A WHAENHFE SN,

3. JHAEKHAA > 75> FDLE#E:

HAZ—F 1 Y 7O HWTH B 4HEEGE 2 586 5
7oz, HABRKEBALERLFERIZAN Y AR &
WA DBEHALEESEbs "™, KHAA > 7
Z v MIHA B KR O crystalline HA 3k # T 95%,
HABUNEIZ12% L ®EShTwa™, —F, Zh
DA & VAL EIEET D LI LT
BICERT A2 TMEEL DL, 20O JHAAL T F
Y FOHA I—F 4 ¥ FEIR, EEHEEEAI3000T &K
CHASRIZE APOBEHE LR wEE LW B Y,
JUA £ ¥ 75 ¥ MBI 5 HA KRB RO# L3




8 i

HA crystallinity % 2£#12 L CT55%, Ca/PHI3H R {E
(167) 2w, JHAA ¥ 75~ F OHARBEOERE
320mzRL, FLFOTLMTHLF IV EEDHE
BERHELHA L OFEBRELM LSS, EV 75y
YUK ABAOBOBBIENIC Iz o5 X
ICREESNT A, JHAA > 77~ P OBREILZE
BERRKEETEMYOR 7 ) 2 —RIZ 2L, BAR
O—REEIIHNA > 7T > NESHTRRIZEL L HI
EEINTVWD, fEo T, RIERD X 5 ICKETEELL
BHFHEEETHIA VTV VO—REEERT S
CEEBERTHoTe —F, THIZHLKHAAL ¥ 7
5 v POHARKIEIX, 50~ 70mT 3 fERIBE V204
Y77 v MR & OEEEIC X o THA B A RS
TAHWMEREIEZONG, Zh 2RI 5729, KHA
£ 75 bOREIRYY) ¥ —ETHIREL VT35
Y NEROBEZEPE I RoTwh, £ 2772 MR
DOEED ThE—IC@esh, 1777 MLA
BL, £ 77 MVREBEOEELDEBELDRT
LBYATF A Lo TWD, DD, KEBED LI
REFBEEZES Il mmalk L EVGEE, (750 b
O—REEZ AT B Z L BHETH o720 ZOIRIE
7 S HEAETER IS O/~ S 1 BRI Hl 2 72356
W E AT B 720X JHA L 75 ¥ FOFAS
KHAf Y79 bEOARTHL LEZ ONT,

4., BRABICR4#B3/-HDEAABOIX
REBRTOA ¥ 75 v MEAORTEFEES 25

EEH12mm E B THEL, BEALPEREETDH

Bo WOEEEBICHT L7724 75~ MEIIZH

AR—ANTREBAOTEEI v, TR TAR RO

WOHIRICH LA V75 MNEARTRIZTS0F

Tay rRFI T L= Y BHVIIEEY kR

AWTA 77 v bo—kEEFR BT 2 TR %

XNRTWw5, KEBTE UTD4o0LRERAT,

1) 175 MEOEFERA Y77 MEIDDH
Imm/h& < L7,

2) ANTIE, 47T MeERERNEE (Eddk)
WCEM S50 5 2 TRERBEEE L
fBomAEFCA 77 VT2, AT D~
RIEEN R B &7,

3) {MERLAE 20 S IS 3 5 H AT ORI E I 4mm
EENB DY, 47Ty MEERTREREECE
{ (4dmmMA) 1AL, £ Y735 MEHAERIC
BIENAH LI LI

4) W BEEEE S A R L, 1 77 MW
I A LRI,
VEDHEMZ L - T, RESB I OHERBEMES &

FEEAR—ZANTEFTD IEMICTEHy A 77

EABEE2T

V—v 3 r OB % R LR

T OR R ERD &, @ilEe dAFRICBVT
FIEEAR— 2P LT AHEFIA > TF 2 b
DORBAOERN % > Twiz, AFIROBICEIZOW
THhB L, JHABTIEINE 3 7 A 88.8 £ 10.5% »3Hli 4
67 HTIT0+£79%\ZMA LIzb DD, 0%k D
BWBICRZMFL T, KHABTIRW®E3I 1A
853 £ 7.6% A i 4 6 & A 873 £ 170% 8N L 7z A
FEIR O BICERIZ JHA # & KHA B THatEmIc =l 4
, WFRLBEHWBICEAHFEL TV zbDLEZ S
Nz ThOoOHRIZ, THBIEBALLS Y TI Y
F OBICEAHAKZI2EICIBNTT0~80%TH o 72
&4 5% Ledermann OEERFICUZEHETH - 726
PoT, MilLb v AL v T L= a Vi, Y
%6 7 HIZBVTH RIFRIRELMHFL T,
LIz, M6 VAT v XL VT L= a Y
DBHERIN TV LA =X LB LWL EELE
WHRINSDF v EeF AL v F T L —2a VIZRIZTE
BAmHToESHEE Lo,

i

A X BTSN B W EM 2 A L v RFEFKE L -
BUERE A (1 893:) EBRZITV, HEAVHHEZ
B#ETAJHAA > 75 bE, EEMHRORLS
KHAA Y75 v MEBALLER FBEAR—2ZH
OFEBIIHL, JHAL > 75~ MIKHAA > 75
v ERBRIS, #itR6 W HICBW TRy £ A
VFTLV—va kRl

UEdS, HAA ¥ 77 bid RO 5 eI kRl
BIIBITABERIEHOTMREEZEMTELOLEZS
iz,

=
am

# 2

RERRDIZHY, KRB L 5 HiEE & 5
SE2I ) £ Lo, CURSMVRR-GHRE - A fR SR %
RICEELZDEHEBRL P, S5 EE
P& 0 X U7Hligeatif i - RAZZEEIZ, il
JE - IR 42, 7 6 N AR E SR, PR
A - ERIEA DN, SRR BRI B O
ERLET, £ AERICHLES OHBOREZTEE
T L7, VEBFEREE, SNELEEICEILBLE
FET

2 E X

1. Smiler DG. Comparison of anorganic bovine mineral
with and without synthetic peptide in a sinus elevation:
a case study. Implant Dent 10 : 139-142, 2001.




2010 # 12 A

2

10.

11.

12.

14.

Krauser JT, Rohrer MD, Wallace SS. Human histologic
and histomorphometric analysis comparing Osteo
Garaf/N with PepGen P-15 in the maxillary sinus
elevation procedure: a case report. Implant Dent 9
1 298-302, 2000.

Dario LT, Aschaffenburg PH, English R], Nager MC.
Fixed implant rehabilitation of the edentulous maxilla:
clinical guidelines and case reports. partll. Implant
Dent 9 : 102-109, 2000.

Fugazzotto PA. Maxillary sinus grafting with and
without simultaneous implant placement: technical
considerations and case reports. Int ] Periodontics
Restorative Dent 14 : 544-551, 1994.

Le Gal MG. Localized
osteocompression with single-stage tapered dental

sinus elevation and
implants: technical note. Int ] Oral Maxillofac Implants
19 : 431437, 2004.

Toffler M. Osteotome-mediated sinus floor elevation:
a clinical report. Int J Oral Maxillofac Implants 19
1 266-273, 2004.

Boyes-Varley JG, Howes DG, Lownie JF, Blackbeard
GA. Surgical

zygomaticus protocol in the treatment of the severely

modifications to the Branemark
resorbed maxilla: a clinical report. Int ] Oral Maxillofac
Implants 18 : 232-237, 2003.

Triplett RG, Schow SR. Autologous bone grafts and
endosseous implant: complementary techniques. ]
Oral Maxillofac Surg 54 : 486-494, 1996.

. Block NS, Kent JN. Sinus augmentation for dental

implants: the use of autogenous bone. ] Oral Maxillofac
Surg 55 1 1281-1286, 1997.

Nety LF, De Clercq CA, Abeloos ]V, Mommaerts
MY. Reconstruction of the severely resorbed maxilla
with a combination of sinus augmentation, onlay bone
grafting, and implants. J Oral Maxillofac Surg 55
1 1397-1401, 1997.

Moy PK, Lundgren S, Holmes RE. Maxillary sinus
augmentation: histomorphometric analysis of graft
materials for maxillary sinus floor augmentation. |
Oral Maxillofac Surg 51 : 857-862, 1993.

Wetzel AC, Stich H, Caffesse RG. Bone apposition
onto oral implants in the sinus area filled with
different grafting materials. A historogical study in
beagle dogs. Clin Oral Implants Res 6 : 155-163, 1995.
Fugazzotto PA, Vlassis J. Long-term succsess of sinus
augmentation using various surgical approaches and
grafting materials. Int J Oral Maxillofac Implants 13
1 52-58, 1998.

Berglundh T, Lindhe ]. Healing around implants
placed in bone defects treated with Bio-oss. An
experimental study in the dog. Clin Oral Implants
Res 8 : 117-124, 1997.

Huzeler MB, Kirsch A, Ackermann KL, Quiriones CR.

16.

18.

19.

20.

21.

22.

23.

24.

26.

27.

FEEREEL - BIEA 275 v MEAROERITR 9

Reconstruction of the severely resorbed maxilla with
dental implants in the augmented maxillary sinus: a
5-year clinical investigation. Int ] Oral Maxillofac
Implants 11 : 466-475, 1996.

Wheeler SL, Holmes RE, Calhoun C]J. Six-year clinical
and histological study of sinus-lift grafts. Int J Oral
Maxillofac Implants 11 : 26-34, 1996.

Wagner JR. A 3 1/2-year clinical evaluation of
resorbable hydroxyapatite OsteoGen (HA Resorb)
used for sinus lift augmentation in conjunction with
the insertion of endosseous implants. ] Oral implantol
17 : 152-164, 1991.

Jensen OT, Shulman LB, Block MS, Iacono V]. Report
of the sinus consensus conference of 1996. Int J Oral
Maxillofac Implants 13 : 11-45, 1998.

Hallman M, Nordin T. Sinus floor augmentation with
bovine hydroxyapatite mixed with fibrin glue and
later implants: a
Int J Oral

placement of nonsubmerged
retrospective study in 50 patients.
Maxillofac Implants 19 : 222-227, 2004.
Engelke W, Schwarzwiller W, Behnsen A, Jacobs HG.
Subantroscopic laterobasal sinus floor augmentation
(SALSA) : an up-to-5-year clinical study. Int J Oral
Maxillofac Implants 18 : 135-143, 2002.
Valentini P, Abensur DJ. Maxillary sinus grafting
with anorganic bovine bone: a clinical report of long-
term results. Int J Oral Maxillofac Implants 18 : 556-
560, 2003.
Gruber RM, Ludwig A, Merten HA, Pippig S, Kramer
FJ, Schliephake H. Sinus floor augmentation with
recombinant human growth
factor-5 (rhGDF-5): a pilot study in the goettingen

and differentiation

miniture pig comparing autogenous bone and
rhGDEF-5. Clin Oral Implants Res 20 : 175-182, 2008.
Munoz F, Lopez-penia M, Mino N, Gémez-moreno G,
Guardia J, Cutando A. Topical application of melatonin
and growth hormone accelerates bone healing around
dental implants in dogs. Clin Implant Dent Relat Res:
2009 Sep 29. [Epub ahead of print]

McAllister BS, Margolin MD, Cogen AG, Buck D,
Hollinger, JO, Lynch SE. Eighteen-month radiographic
and histologic evaluation of sinus grafting with
anorganic bovine bone in the chimpanzee. Int J Oral
Maxillofac Implants 14 : 361-368, 1999.

. Pignataro L, Mantovani M, Torretta S, Felisati G,

Sambataro G. ENT assessment in the integrated
management of candidate for (maxillary) sinus lift.
Acta Otorhinolaryngol Ital 28 : 110-119, 2008.

Kim SG. Inadequate implant angulation resulting
from oroantral fistula: a case report. Implant Dent 10
1103-107, 2001

Doud Galli SK, Lebowitz RA, Giacchi R], Glickman R,
Jacobs ]B. Chronic sinusitis complicating sinus lift




10

28.

29,

30.

31.

32.

33.

34.

36.

37.

38.

39.

%=

i

surgery. Am ] Rhinol 15 : 181-186, 2001.

Ward BB, Terrell JE, Collins JK. Methicillin-resistant
staphylococcus aureus sinusitis associated with sinus
lift bone grafting and dental implants: a cace report. |
Oral Maxillofac Surg 66 : 231-234, 2008.

Cricchio G, Palma VC, Faria PE, de Oliveira JA,
Lundgren S, Sennerby L, Salata LA. Histological
findings following the use of a space-making device
for bone reformation and implant integration in the
maxillary sinus of primates. Clin Implant Dent Relat
Res 1 : 14-22, 2009.

HRIEE, HREE,

WALFER, SBER, TR

R, WFBE—. RO R LIS L S B 2 T
o718, HOWEA Y75 MEET 1 32-38, 19%4.

Ariji Y, Ariji K, Yoshiura K, Kanda S. Computed
tomographic indices for maxillary sinus size in
comparison with the sinus volume. Dentomaxillofac
Radiol 25 : 19-24, 1996.

Lundgren S, Andersson S, Gualini F, Sennerby L.
Bone reformation with sinus membrane elevation: a
new surgical technique for maxillary sinus floor
augmentation. Clin Implant Dent Relat Res 6 : 165-
173, 2004.

Ellegaard B, Baelum V, Kelsen-Petersen ]. Non-
grafted sinus implants in periodontally compromised
patients: a time-to-event analysis. Clin Oral Implants
Res 17 : 156-164, 2006.

Chen TW, Chang HS, Leung KW, Lai YL, Kao SY.
Implant placement immediately after the lateral
approach of the trap door window procedure to
create a maxillary sinus lift without bone grafting: a
2-year retrospective evaluation of 47 implants in 33
patients. ] Oral Maxillofac Surg 65 : 2324-2328, 2007.

. Thor A, Sennerby L, Hirsch JM, Rasmusson L. Bone

formation at the maxillary sinus floor following
simultaneous elevation of the mucosal lining and
implant installation without graft material
evaluation of 20 patients treated with 44 Astra tech
implants. ] Oral Maxillofac Surg 65 : 64-72, 2007.
KA, EAFELK, ERE—. A XHEEIITo 72
LEER R AT O EEBRATZE. BRI 29 1 3756,
2003.

HE&Z, E0FE fRE— FWEMtHvR
SHIKEE LAIEIREA » 75 v MO A XFIEETIICE
1 BHLRIGRTZE. LS 31 ¢ 65-80, 2005.
Hirzeler MB, Quinones CR, Kirsch A, Gloker C,
Schiibach P, Strub JR, Caffesse RG. Maxillary sinus

augmentation using different grafting materials and

an

dental implants in-monkeys. Part [. Evaluation of
anorganic bovine-derived bone matrix. Clin Oral
Implants Res 8 : 476-486, 1997.

Hurzeler MB, Quinones CR, Kirsch A, Schiipbach P,
Krausse A, Strub JR, Caffesse RG. Maxillary sinus

i

40.

41.

42.

43.

44.

45.

46.

47.

43.

49.

50.

52.

W B BE2S
augmentation using different grafting materials and
dental implants in monkeys. Part III. Evaluation of
autogenous with  porous
hydroxyapatite. Clin Oral Implants Res 8 : 401-411,
1997.

Quinones CR, Hiirzeler MB, Schiipbach P, Arnold DR,
Strub JR, Caffesse RG. Maxillary sinus augmentation
using different grafting materials and dental implants

bone combined

in monkeys. Part 1V. Evaluation of hydroxyapatite-
coated implants. Clin Oral Implants Res 8 : 497-505,
1997.

BHEAY, BHEE. eREhity Iy s Ra-7
AT AMMR—THEW R Y25 —
Orthopaedic Ceramic Implants 5 : 181-186, 1985.
Fujisawa A, Noda I, Nishio Y, Okimatsu H. The
development of new titanium arc-sprayed artificial
joints. Materials Science and Engineering C2 : 151-

157, 1995.

WHES, MRE—, BEE BE 2 T4
Fa— MATHEEORE. Orthopaedic Ceramic
Implants 15 : 31-34, 1995.

FWHES, L¥kE, HMHAEE GHEZ, FEE

H, m o TEEEE. ExAVMLAYVIZT
ANTHEE O B35 Orthopaedic Ceramic Implants 21
1 65-68, 2001.

Noda I, Masuda S, Kitano H, Ikeda J, Yoshihara Y,
Mukai K, Shimotoso T. New approach to cementless
ceramic component for artificial keen joint. Key
Engineering Materials 218-220 : 577-580, 2002.
Burges AV, Story B], Wagner WR, Trisi P, Pikos MA,
Guttemberg  SA.  Highly MP-1
hydroxylapatite coating. Part 1I: /» vivo performance

crystalline

on endosseous root implants in dogs. Clin Oral
Implants Res 10 : 257-266, 1999.

Uchida Y, Goto M, Katsuki T, Akiyoshi T. A cadaveric
study of maxillary sinus size as an aid in bone grafting
of the maxillary sinus floor. ] Oral Maxillofac Surg 56
1 1158-1163, 1998.

B mE ELER BEER. vA4FRU 7 MM
T 5 b RRAREEOMH AR, Rk E 36
1 215-227, 2001.

Ledermann PD, Schenk RK, Buser D. Long-lasting
osseointegration of immediately loaded, bar-connected
TPS screws after 12 years of function: a histologic
case report of a 95-year-old patient. Int ] Periodontics
Res Dent 18 : 553-563, 1998.

Cook SD, Rust-Dawicki AM. Preliminary evaluation
of titanium-coated PEEK dental implants. ] Oral
Implantol 21 : 176-181, 1995.

. Cook SD, Rust-Dawicki AM. In vivo evaluation of a

CSTi dental implant: a healing time cousrse study. ]
Oral Implantol 21 : 82-90, 1995.
Zubery Y, Bichacha N, Moses O, Tal H. Immediate




2010 %12 A

loading of modular transitional implants: a histologic
and histomorphomentric study in dogs. Int J
Periodontics Restorative Dent 19 : 343-353, 1999.
Rasmusson L, Meredith N, Cho IH, Sennerby L. The
influence of simultaneous versus delayed placement
on the stability of titanium implants in onlay bone
grafts. A histologic and biomechanic study in the
rabbit. Int J Oral Maxillofac Surg 28 : 224-231, 1999.
Rohner D, Tay A, Chung SM, Hutmachar DW.
Interface of unloaded titanium implants in the iliac
crest, fibula, and scapula: a histomorphometric and
biomechanical study in the pig. Int | Oral Maxillofac
Implants 19 : 52-58, 2004.

Proussaefs P, Lozada ]. Histologic evaluation of a
9-year-old hydroxyapatite —coated cylindric implant
placed in conjunction with a subantral augmentation
procedure: a case report. Int J Oral Maxillofac
Implants 16 : 737-741, 2001.

P, Olivier HS, Lozada ].
evaluation of a 12-year-old threaded hydroxyapatite-

Proussaefs Histologic

coated implant placed in conjunction with subantral

60.

EFFKE L - BlEA 775 v MEAR O EERIBIZ 11

augmentation procedure: a clinical report. J Prosthet
Dent 92 : 17-22, 2004.

. Proussaefs P. Histologic evaluation of a threaded

hydroxyapatite-coated root-form implant located at a
dehisced maxillary site and retrieved from a human
subject: a clinical report. J Prosthet Dent 87 : 140-144,
2002.

. Trisi P, Keith D], Rocco S. Human histologic and

histomorphometric analysis of hydroxyapatite-coated
implants after 10 years of function: a case report. Int
J Oral Maxillofac Implants 20 : 124-130, 2005.
Vidigal GM Jr, Groisman M, Gregorio LH, Soares Gde
A. Osseointegration of titanium alloy and HA-coated
implants in healthy and ovariectomized animals: a
histomorphometric study. Clin Oral Implants Res 20
1 1272-1277, 2009,

Blomqvist JE, Alberius P, Isaksson S. Retrospective
analysis of one-stage maxillary sinus augmentation
with endosseous implants. Int J Oral Maxillofac
Implants 11 : 512-521, 1996.




