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Influence of wound closure on the volume sta-
bility of particulate and non-particulate GBR
materials: an in vitro cone-beam computed
tomographic examination. Part II
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FITRNSUk

HAE):L 587 N7 oy 7 & i SR IR g i Al 2 L 7- GBR &Tld, 77 7 FAgEERFD
HARERDOARFE L TEME N BRI DN E I ERRGET DL,

B K 10 BHO T 5AA 7" Z 0 NE P O RIBAFR LU, £5 REEIZIE, LT
D 2 >D GBR ABZNETN G LT~ : 2o ha— LR R R B A A NS + 25—~
U T AR SR IR B AR 2N S L TR T N ay s B A A A ER B X
AN+ a7 =7 U E+ v, AERAEZ I — B —2A CT AF v 2 W CHIESL
1770572, AT T ha)LA— (HTOmm) &AL 7T gL X —bAeiE Imm~5mm D)L &
(HT1mm~HT5mm) T, A2 7 F o ralZ —NOEEEI(VT) & 45mm JEX (45-T) A2 75
VNBEDSHIE L, 7Ty FREA D HT OZAb A #set il (mm) & FH Ml %) TR L, #Et
FRFTIZIZE R E 1 ANOVA % V-,

FEH - HTOmm O T, 2 ha— LEET 20.5+£23.3%(SD), T AMEET 2.4+9.2%(SD) ThHh-7-(P
=0.014), HT1~5mm DOZAVITITHER] THEFHHNA B2 ZEI1T270 > 72 (P>0.05) , T AMHETIE,
VT DAL T1X 28.0£11.9% (SD) | 45-T DAL Fid 24.8410.2% (SD) (212 L 72 (P<0.001),

fitiam i 17— 7 VETHE DN, BV TREESNIZR - IROBMEBAE N IZ L FRIOY 7 T vy 7
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X & & i
MEM 2 TIN$ 228 T BVGPABARF O RFBO /K FARFR L TE VD RIS EF S LT,

B EAF5E (GBR) LRI DAL 7T MEA G A DRI RIEIL, A 77 MERIZBW
TH W BIRIBRIEL 2> TE QWD ZOHETIE, W72 OffER S2H S & [ S8, ik
W - R A7 b A% R HEIZ T 5 (Benic & HE€ammerle 2014) , WV EaZ— 4
AL TR o E TR LR 7S %51 (DBBM) % W= — B L= EFEMED B\ Ve 2R 23
I TUVA, (Benic et al. 2009; Zumstein et al. 2012; Jung et al. 2013a; Jung et al. 2015). 241
LD RAF7: GBR OfERITH 00T AME A I L ONENE H O IE OB RFME 3 LY
BRIRAYZE BN E7Z 53 23BN TR, BB O—IREEMIT GBR ORHORHZESAE
ThD, KRIE O G, FTEM ORI, 77> 7 BAS{#/E (Lorenzoni et al.1998;
Zitzmann et al.1999; Carpio et al.2000; von Arx et al.2001) {%. ¥ REBDZE ENVEIZ B E 9 585
D—EThH D, AFFRDOE—E I, AUERAEREOEBIZEAM B OF B Z A %R L (Mir-
Mari et al.2016) , #6725 GBR 7 7'u—F & LtbigL | EEL 2L, K 7Kk7 77 Moy
27y EEEH T2 T RO L EMNER EICH ESE5Z BN o7,
MEFDOZENL Z [BIRES 27280012 Bk &2 7 FIEDMR RS TV D, GBR MBI O — IR EMEIL, D
AR MO R 1) X250 BT O~HERENZ 0 ESEDHZETHETIHIENTED,
FEWIMED T2 SRR DAL L, 2D B D72 10 b Z<fm bSO —>Th
%(Dahlin et al. 1995; Fugaz—zotto 1997; Zitzmann et al. 1997), L2>L7236  FEWR IV ME s 2 B8 1
T B FR MR _ B R S, RO B 35 KOG & OHE DY R 3@\ L& Th 5 (Chiapasco
& Zaniboni 2009) ., BoREFEAM OOV B —ADE T ay &l A2 T. MBI
NEJES L FEAREDEMEZ D Z EDNFEH STV (Mir-Mari et al 2016)

T 7T 7 OB TR RSS20 b BT BRRAIZR VB LS T NE
RIBIEA~DIEMEIR B AT, F YL 7 ThD, (Zecha et al. 2011; Benic et al. 2015; Mir-Mari
et al. 2016), 10 4Efl), HFEEEDEIFICEIL T, DBBM K307 —47 L~ w7 AR A EN
7= T AT DT a7 HRE3EE17- (Nevins et al, 2003 ;Jung . 2004 ;Sculean &, 2005), ZD
A DI, BRI OB X OVE REEA~OE G Ol 2l E T 5D+ 4370 8K
PEB X OVEMRE )2 A T oM T b, (Jung et al2013b),

AWFEIX. A PAERE O & 7o AM B OB Z EMA T M T 522 B ELIZM R T vy
I RDE 2 EELUCEESN, B 1 H Tl B0 my BB O RS 57 o2 ENE
ZEO LI ENEEASNIZICHE DL T AT TR T =L~ UL TOKEF HDEED 20%
DD DMK EL TR E 7= (Mir-Mari et al. 2016). ZOKFERIBEZTLARL . A>T T "hT—
L~YLTO GBR ZEMZ M LS50, L FRY 7 T oy 7 8 & O LA
B RE NI, AWFZETIT, ZOFEEZ in vitro 3RER THFTLIZ,

AWFZED B BIE R IROE I L 7R 7 8T vy 7B M 2 I 2281280 b IR B Al
T B E IR L T Ty 7 PASHIRF ORI L BN M) L3 20E0 a3 528 ThoT-,

MHER
ik
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A 18lD in vitro BB L. PARNIZEE S35 3C (Mir-Mariet al.2016) D% L TR FFENTZ,
FIUTFE- FORICHIFEZKGETADIZNE D, ZNdz . EFBRET UL TR ElIR X
j/LVCI/ \50

in vitro model

A% 5 7 H O 10 BHO 7 2D T HAIC 20 EOFHROF KB ZERR LTz, TH 1 FEICOE 2 fHoF
RABEBZ AT RIFRTAER LT, B RIBER O R ESIE, i 0/ 8mm, HEMIAYIC 3mm, &Kl
JFIAIZ 6mm Tdh-o7- (Fig.1), £ 8mm, EHEE 4mm OF X817 F 2k (OsseoSpeedTM S,
ASTRA TECH Implant System, DENTSPLY Implants, Mannheim, Germany) & 4B K &8I A
L7= (Fig.1), in vitro model ®XVFEAZRFEIE, A7 0 =/ D/ N—RNESZRTHZENT

Fig. 1. (a) Buccal and (b) occlusal view of the experimental peri-implant bone defect.

%4 (Mir-Mari et al 2016),

GBR LRIEPASH

AT TUNAT =L TO GBR OREMZN XD, LB AEENREISN,
FLWHAINZ, ZOUEEZM T 572D, KL - IROFMEM B Ca 7 — U TEV, 74
VEVTHEELIZL DL LT, LIz > T, RO 2 20 GBR FlEIT, X AFrANMIE->TT
ZAZEVY THR, (Fig.2)

KL IR O FHHEA O I (2 ha— ) LEE) kiR DBBM (Bio—Oss F8%7 0.25-1 mm, Geistlich
Pharma AG, Wolhusen, Switzerland) +=27—7% > i (Bio—Gide “, Geistlich Pharma AG, Wolhusen,
Switzerland) + 2 2D F ¥t ( Frios membrane tacks, DENTSPLY Implants, Mannheim,
Germany) (n = 20),

L FRY 78T vy 75w (7 ANEE) Sk 4K DBBM (Bio-Oss "7 0.25-1 mm, Geistlich
Pharma AG, Wolhusen, Switzerland) + Soft—Block (10% 7 #2157 —/4" L C& ELZ 7= 90%DBBM
R 23 L T (Bio—Oss” 27 —47>, 250mg, 0.4-0.5 cc, Geistlich Pharma AG, Wolhusen,
Switzerland) {2 +225—4 5 (Bio—Gide, Geistlich Pharma AG, Wolhusen, Switzerland) + 2

G - ST U O W TR R M A - A — B0 £,
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Fig. 2. (a) Particulate xenograft applied in the particulate treatment modality; (b) L-shaped soft-block xenograft usec
for the L-shaped treatment modality; (c) buccal and (d) occlusal view of the L-shaped treatment procedure; () colla
gen membrane stabilized by two titanium pins; (f) buccal view after suturing.

DDFH ¥’ (Frios membrane tacks, DENTSPLY Implants, Mannheim, Germany) ( n = 20),

BB RABES (n = 20) 121%, WFFERERD 2 50D GBR WEZZ N 1 [ ka7, i HDIE
T, XA AN IV EIEZ BB, 11 B0 REBDPEAOLEEL TT ANED
B ZZ T T, LIS TOMEDKARIT, v b — VDAL E A i 92 3% 1) 7-, GBR ALE DR

\CEBDEMEMEZ ., LN U ARG im DGR A (Gastrografin , Bayer, Zurich, Switzerland )
D 50% KIEEHRITIR L=,

g b — LR R B A B T, DTCRR#ESh =0 LRI 7 mha—/1 (Mir-Mari et
al.2016) [Z0E> CRNEZ B U, B IR E MM 2, A2 77 b BUIR B L O M5 18
WAL, ImmDA— = by T EERTHIEE B IEL (Fig.2A), S Var HARZ R
T ARV S FU T RS AR A LT, RIS, 15— 625 U C R M &2 8 — L, K
BEEZ /D7l 2mm A — =Ty T T, BRI, BIEKIEO Imm RRBNC2AD S I
UCEEALS I,

T AN (LFRY 7 b vy 7B MiHER) OBA1L, 2 b — VB0 E L AL RIL HIE TR T

5 - SCE - 1 BT DUV TR MR - e —UIEE U £,
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WHHEMZ A 77 hOFER R B LOEREE TAIZISH LTz, RO T, DBBM O& 5 TEO#K
Byl N1 —U N T L —REHWCLTFR T oy 712732539 A ES CHIRIL 7=, LD
AT DOES 3mm, M OESA 2mm EAR5X)CHE 7o —7 %2 L, GIkLZ,
(Fig.2b) , Ri IR EMEM O Fic LAY 7 7 oy 22 s AL, TEA ., AKERAESIZ 3mm DA —
=T by 7 & HIEUZ (Fig.2b, 2¢, 2d), WIZ, 27— U EEE AL T, BEMEZE O, K
fHEEZ DI Eb 2mmA— N\ =Ty T I, A, IR O Imm AR SAICRE S 24
DA TS TR E ST (Fig.2e)
SR ORI AR IR YIBA 21T 72~ T2, 7707 13, RUTIRE /7 47 A MigS % (“Dafilon”
5-0, B. Braun Medical AG. Sempach, Switzerland) THE& L7, — ADA XL —H | FEHEF)/2iE
AFNE (L DK F~y L ABLON 4 » PO EMFES) 217 -7 (Fig.2f)
[Al—HALICE D% D GBR ZiH 200, #EEG R, I, BB X OVEREM ZEREL ., TR
% 0.9% DA A K T LT,
2 NDFGE ENEBRIN BN AET>TND, A2 —F =D RAEHERR 572012, HAID
F R —H— 13 AT T NE O RIBEAER, GBR 217\, 2 & H OFFKEIZANEH#EAETT-
77

CBCT AF¥y>

TEHOa— v —2ba v a—ZWfEfxs (CBCT) (KaVo Dental GmbH, Biberach, Germany) ¢
ARy FEHNDT Ty TS DEFTEERZICER LT, AFY OFNAEL TIE, B A—D
— OIS SRR D BICHEZEE WA 2K EmEEATICL T, L—F —E e — 2%
L TIHREFOF L (FOV) IR E T E LTZ, CBCT A%, LLTFOHMH T A—4%H
WTHTHOILT, IEEEEE 120kV, B —AEH 5mA, FOV B 16cm, FOV 5 & 6em, 5525600,
360° [El#E, IRZEILH AR 0.25mm, A% v RER 14.7 #Benic et al. 2013) Tdho7-,

CBCT & s

OsiriX A A—2 77 W=7 (OsiriX v.4.0 32-bi, Pixmeo SARL, Bernex, swizerlamd) Z-{# ]
L. CBCT DICOM 7 —#Ey i iiLic, VAo RU DL~V EEE R ET DT, 704
AF Iy AL E— R U, IEIZIR, A2 7 T2 oL il 2 FE (B 722 W i # f5: & F5H D
IN)TG= =T R LTz, A 7T baid— (HT0mm) DAL 7T MRIEICIERE R &,
AT TR VA =035 1 mm, 2 mm, 3 mm, 4 mm, 5 mm OFRLES(HT1 mm~HT5 mm) T,
HERER CHAIEAS + 155) DK M DR S &M L7z (Fig.3) 7 ANHEO Fe M & EAERE /) 270
TAHEHOIC, BMEJES (VT) & 45° EX(45-T) D 2 SOBIAEEIT-7-. VT I, A 7T b
Fllcih> T, A 7T hany—nb GBR MO E O SETCORESZMLE, %
T2 A-TOW AL, AT T hOE#INNS+45° TS, A>T T bra/LZ —hb GBR #
Db IFMIF L O FR O 1 F TOEEZHE L7 (Fig.3b 3L 3¢) ‘B KB~ B fHiEHM D
HAM AT 272012, B RKERANORAR A= 2D FLEE TR LT-, RARAN—RZ(%, E
£& 0.5mm LL_EOHE KEEIRN O G HEDOREIRE EFR LT-, — NOIESI T IEBRE T ERT2 3

5 - SCE - 1 BT DUV TR MR - e —UIEE U £,
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Fig. 3. Bucco-oral CBCT recconstructions with the mecasurements of the augmented regions (dimensions: HT0 mm-
HT5 mm, VT and 45-T): (a) particulate and (b} L-shaped treatments before suturing; (c) particulate and (d) L-shaped
treatments after suturing.

~TCO CBCT I EZFEHL 7=,
F— 55 H

Ty TRES T D HT OZAEBAMFFED FE TN L Thho77, #uxHiE (mm) 38 L OFEeHE (%) LU TEHEL
72 (SPSS version 20, IBM, Armonk, USA) , BFZED BEALITA L 77 NEFE KB ELZ, o T NP A XD G
B1X, G*Power(Faul et al. 2007, 2009)Z{ FHL T, 5 & 0.5, a = 0.05, Power = 0.95 DK 1 PN%h F A& I
E ANOVA 247572, L7203 T, 16 [HO KB OV L 7 /A XN LBEEThHoT-, 212, 20 HO KB A ER
L. 2 FEHEOFAT 7 a—F OFNF IV TREL-,

FTARTONRTA—ZNIOW TR BEFH R LT, 8 ST A—HZOWTUL, T —F oAl r 77 L5607
TTTCERINTZ, T —H1%, P R ZE (SD) BE N 95% 55 X [H (95%Cl) &= VTGS vz, IEHME
DOARTEVEL. Lilliefors i IF. & Shapiro—-Wilk ## €% F\ /= Kolmogorov—Smirnov (2> CHERINT-, MTERED
45-T ZFRWNT, T X COR FITIEH A 2R Uie, BERE BT DW TR, #t AR E S FH RSN
7

in vitro BFZEE T /L OEFEMEZ TG 27212, 25 1R (Mir-Mari et al.2016) O TR+ &7 | FED
ORI REA TR KEESOZL HD) EEfH L., RICIEEEZ I T-HEOa ha— VBEL G LT, ¥ 6
AT HT OFEWETRETFIAR O HT Z2{LOEWE R 7570 I SKEHIE ANOVA Zi i L7-,
Greenhouse—Geisser ff IE1%. Mauchly O E CERIEZ D BRSNS 12 Tz, 0.05 LL D P [EEF
OREDFERIL, MEHMICHEE THLEE LN, 2 AL 3 K+ ANOVA IZBIFHRANE Y 75 HRIC
ONWTE, A7 xo—=EE AWz, T—2DNMANRER TRWGEAIX, /2 73T AR v 7%t 0 Wilcoxon
R E & B K HED Bonferroni DA iEA T, IGFRIER O ZRA MR E LT, PE=0.05/3 = 0.016 ORRER;
R, HEHICHEE THLEEZ LN,

5 - SCE - 1 BT DUV TR MR - e —UIEE U £,
Copyright (C) 5-D Japan All Rights Reserved. 6/12



@) 5-D Japan

X R & N

LS

CBCT B ARHT O 2 I, HEAEE I RINSNZ 10 K> CBCT Mgz FaEliL . CBCT HIE DB E N
MR T ANL72, HTOmm~HT5mm 277 ANFH R (ICC) 1% 0.970~0.985 (95%C1:0.927~0.994) T
HY, BENTREERO—HE R LT,

Wt BT

T KAERE D= D K 1B IR =[K1 ANOVA OfEF% Table.la 3L 1b |2~ 9, TAMEEa L Pr—/L

REOMICIL, REB RN MICA B =2 M S 72(P<0.001)(Table. 1a), 6 -2 M B FEAR - 22 L~ L

(HT0-5 mm) Z2fEL L TEELI-5E . AHGRS (P = 0.891) BXL A5 GBR F7 (P = 0.328) DWW 11

HT IZHEEHIC A B2 b A b 1= 5872 -7 (Tablelb) . #EA R D HT 3L 2 5D GBR ALED-HD 6

DD BB H A AR SR~ L(HTO0-5 mm)iZI511D HT OZEALIZOWTOREF A Table2 IBL N 3 BIW

Fig.4 BXO5 1T,

HTO0 mm DOZAbi%, = ba— L EET-20.5+23.3%(SD) , 7 AMET-2.4+9.2% (SD) TH-o7= (P < 0.001),

HT1-5mm DAL, 2 ha—//LEECIE-7.4=17.1%(SD) 7>5+8.4420.8%(SD) T, 7 AMETIZ-1.2+8.6%

(SD) 735+12.0 15.3% (SD) ETO#EIPH T o7,

a2 he—/LEECIE, HTO mm K& O HT1 mm O (3240 P<0.001 K& T P=0.03)IXH7HICE B Th-oT-,

T AMETIZ, HTO mm (P = 0.197)F721% HT1 mm (P = 0.647) DA BRI BIE SN 20T,

HTO mm (Z2WTiE, 2 ha— LB EE T AMNEDO RO AL D 21X, A B Th-o72 (P=0.014),

HTISSmm I oW Tk, aryhrae— L HELTRAMNHEOBMICABREZITRDON o =

(HT1mm,P=0.106;HT2mm,P=0.748;HT3mm,P=0.257;HT4mm,P=0.789;HT5mm,P=0.100) , (Table3)

TAMETIZ, VT T 28.0111.9%(SD). 45° —T T 24.8+10.2%(SD)DIRL NFRD BV, i DFETHEHHIIC
B TH-o72 (P <0.001) (Table.4;Fig.6),

P A2RER S EXVT 41T
> N EVAY
BWT, Al PA 85 % o 3
B - Table 1. (a) Results of two-factor repeated-measures ANOVA for horizontal thickness of the aug- > > o
j( F/E\ fﬁ lj\j ﬁ\— mented region beforg suturing (baseline) and (b) results of two- and thrge-fanor repeated-mea- RN /r ]\ AN
=z ( 0 / 20 = sures ANOVA for horizontal thickness of the augmented region after suturing O%) 6:1:*5/&} HZI' é
. Mauchly's

ﬂ fi ZJ el 7:—0 Factor(s) sphericity F df P-value*

(a)

(1) Treatment modality§ 1.00 148.372 1 <0.0017

(2) Apico-coronal levelf <0.001 20.724 1.559 <0.001%

(1) x (2) 0.009 12.755 2.400 <0.001+%

(b)

(1) Treatment modality§ 1.000 245.144 1 <0.001%

(2) Apico-coronal levelf <0.001 43.073 1.379 <0.001+%

(3) Suturing 1.000 0.019 1.000 0.891

(1) x (2) 0.003 27.396 1.621 <0.001+

(1) x (3) 1.000 1.009 1.000 0.328

(2) x (3) 0.001 13.781 1.547 <0.001+

(1) x (2) x (3) 0.015 5.458 2.065 0.08

(a): (1), Treatment modality; (2), Apico-coronal level; (3) x , interaction between the factors; F, F-test;
df, degrees of freedom.

(b): (1), Treatment modality; (2), Apico-coronal level; (3), Suturing; x , interactions between the fac-
tors. F, F-test; df, degrees of freedom.

*Results of repeated-measures ANOVA with Greenhouse-Geisser correction,

tStatistically significant.

$£0-5 mm apical to the implant shoulder.

§GBR procedures.

B4 » SO fi RIS O TR B MR TR - 1 A — B FE U 9,
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Table 4. Mean values and changes in vertical thickness and 45° thickness of the augmented region in the test procedure (particulate + L-shaped + col-
lagen membrane + pins) and results of statistical analysis

Before suturing (mm)  After suturing (mm)  Change (mm) Change (%)
Treatment modality  Parameter  Mean = SD [95% CI] P-value
Test (L-Shaped)
Highest Point 3.6 + 0.6 (3.3; 3.9] 2.6 4 0.6 [2.3; 2.9] -1.0 + 0.5 [-1.2; -0.8] —28.0 + 11.9 [-33.6; —22.5] <0.001t (%)
45° thickness 4.2 + 0.6 [3.9; 4.4] 3.1 £ 0.6 [2.9; 3.4] —1.0 £ 0.5 [-1.2; —-0.8] —24.8 £ 10.2 [-29.6; —20.0] <0.001t ()

n, number; HTxmm, horizontal thickness of the augmented region measured x mm apical to the implant shoulder; CM, Collagen membrane; SD, standard
deviation; 95% Cl, 95% confidence interval.

*Results of repeated-measures ANOVA with Greenhouse-Geisser correction.

#Results of non-parametric Wilcoxon test with Bonferroni correction

tStatistically significant

HTg mm 4.3 + 0.7 [4.0; 4.7] 42 + 0.8 [3.9; 4.6] ~0.1 + 0.4 [-0.3; -0.1] -2.8 +9.2[-6.7; 1.9] 0.197
HT; mm 46 + 0.7 [4.2; 4.9] 4.5 + 0.8 [4.1; 4.9] -0.0 £ 04[-0.2; 0.1] 0.8 £7.9[-45; 2.8] 0.647
HT; mm 4.7 + 08 [4.4;5.1] 4.7 £ 0.8 [4.3;5.1] -0.1 £04]-03;0.1] -1.2 £ 86[-53; 28] 0.462
HT3 mm 48 + 08 [4.4;5.2] 4.8 + 0.8 [4.4;5.1] -0.0 £ 0.4[-0.2; 0.1] 0.8 £7.8[-44;29] 0.607

4 mm 46 + 08 [4.3; 5.0] 4.7 £ 0.7 [4.4;5.1] 0.1 +£0.4[-0.1; 0.3] 2.7 £96[-18;7.2] 0.311
HTs mm 42 1+ 08[3.8; 45] 46 + 0.7 [4.3;4.9] 0.4 £ 0.6 [0.1; 0.7] 12.0 = 15.3 [4.8; 19.1] 0.005

n, number; HTxmm, horizontal thickness of the augmented region measured x mm apical to the implant shoulder; SD, standard deviation; 95% Cl, 95%
confidence interval.

*Results of repeated measures ANOVA with Greenhouse-Geisser correction.

{Statistically significant.

Control

rou
"particu ey

(b)

Test grou|
"“Shaped"

MEefore suturing
Wafrer suturing

BBefore suturing
Wafter sutunng

implant shoulder (mm)
implant shoulder (mm)

Table 3. Changes in horizontal thickness of the augmented region for the different treatment procedures and results of repeated-measures ANOVA
Change (%)

Change (mm)

Particulate L-shaped Particulate L-shaped

Statistical analysis*
Mean =+ SD [95% ClI|

HTo mm -0.6 + 0.5(-0.8; -0.3] —0.1 £ 0.4(-0.3; -0.1] ~-20.5 £ 23.2 [-31.4; -9.7] -2.4 £ 92[-6.7; 1.9] PvsL: P=0.014f
HT1 mm -03 4+ 05 |—0_5; -0_0] 00N+ naf-n2 01l ~74 +1711-154-0A1 ~NR + 79 l—4,5; 2,8] PvslL: P=0.106
HT2 oen -0.0 £ 0.5[-0.3; 0.2] M Before suturing -5.3; 2.8] PvsL: P=0.748
HIZ 0.1 + 0.5([-0.1; 0.3] 6 0z o -4.4;29] P s L: P=0.257
HTZ mm 0.1 + 0.6 [~0.1; 0.4] 18 72] Pusl:P=0789
[¥) - 0.2 + 0.6 [~0.1; 0.5] 3 [4.8: 19.1] Pus L: P =0.100

HTxmm, horizontal thickness of the
interval,

“P" = Particulate bone substitute alc
*Results of repeated-measures ANO\
1Statistically significant.

d deviation; 95% Cl, 95% confidence

Thickness of the augmented region (mm)

"
H n
73 1
i mm
0
Vertical thickness 45° thickness i ! !
-2.50 -1.50 -0. 0.00 50.00  100.00

Change in horizontal

| thickness of the augmented region
00

and 45° thick of the d regions in the test and L-shaped (test) treatment procedures |a)
+ pins). Error lines represent = 1 standard deviations.

Fig. 5. Box plots representing the changes | fig 4 Bar plots representing the vertical thick
in mm and (b) in %. b

B4 » SO fi RIS O TR B MR TR - 1 A — B FE U 9,
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R T B8R BRE7 LOE i8N

JEATHFZE (Mir-Mari et al.2016) D DRI + 4278 | BEE | [Rl— Ok CL IR B i A + 27
— U+ By I ) WA Oa e — VB EEDORIZIE, 6 DD RS ES (HTO~
S5mm) COIRFEE LI L= 566 . AUEASHRTEAE PSS 2 b L7=354 (P=0.757) b, #iat
ICHE B ZEITRRO DI D -T2 (P=0.942) (Table.5)

Table.6 1%, JCOWFZEIZI 1T DT HRRL + Fv 78 | BEEARMFRICEIT D ha— VR DR
Y (mm) EFEEEEE (%) DZEZRLIES D TH D, 6 DOWE S (HT0~5mm) DV T Uil
BWTH, MEHICEBEREITR DO ) -7- (P=0.236~0.861) (Table. 6), ZILHMDHI A,

(= D E
— > =
7 v Table 5. Results of three-factor repeated-measures ANOVA for horizontal thickness of the aug- A
vV mented region in the “granulate + pins” (particulate + collagen membrane + pins) groups from the fE‘ ‘l‘i
e first and second studies

;E 2N Factor(s) Mauchly’s sphericity F df P-value* L T
[N (1) Treatment modality§ 1.000 0.006 1 0.942 &
ﬁ—{ L/ (2) Apico-coronal level} 0.001 43.415 1.762 <0.001% < v

(3) Suturing 1.000 3.241 1 0.088
50 (1) x (2) <0.001 0.855 1.271 0.390

(1) x (3) 1.000 0.099 1 0.757

(2) x (3) 0.008 26.336 1.805 <0.001%

(1) x (2) x (3) 0.006 0.941 2.034 0.400

(1), Treatment modality; (2), Apico-coronal level; (3) x , interaction between the factors; F, F-test; df,
degrees of freedom.

*Results of repeated-measures ANOVA with Greenhouse-Geisser correction.

tStatistically significant.

10-5 mm apical to the implant shoulder.

§GBR procedures.
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Table 6. Horizontal thickness of the augmented region (HT) and changes in HT at different apico-coronal levels for (a) particulate + collagen mem-
brane + pins treatment (1st study) and (b) particulate + collagen membrane + pins treatment (2nd study,

Change (mm) Change (%)

15t study 2nd study 1st study 2nd study

Mean =+ SD [95% ClI] Statistical analysis*
HTg o -05 + 05 [-0.7; -0.3] —-0.6 + 05[-0.8; -0.3] ~22.9 -+ 21.2 [-32.8; -13.0] ~20.5 + 232 [-31.4; -9.7] 1vs2: P=0.702
HT, om -0.2 + 04 [-0.4; -0.1] —~0.3 = 0.5 [-0.5; -0.0] —6.9 = 12.5 [-12.8;, -1.0] ~7.4 = 17.1 [-15.4; 0.6] 1vs 2: P=0.767
HT2 om 0.1 &+ 0.3 [-0.2; 0.1] 0.0 = 0.5 [-0.1; 0.3] 0.9 = 10.5 [-5.8; 4.0] 1.0 = 16.8 [-6.8; 8.9] 1vs2: P=0.861
HTs mm 0.1 £ 0.3 [-0.1; 0.2] 0.1 = 0.5 [~0.1; 0.3] 33 +11.0[-18; 8.5] 5.3 + 16.3 [-2.4; 12.9] 1vs2:P=0.830
HT4 mm 0.0 + 0.4 [-0.1; 0.2] 0.1 = 0.6 [-0.1; 0.4] 2.2 +12.0[-35; 7.8] 5.2 & 20.0 [-4.2; 14.6] 1vs 2: P=0.573
HTs mm 0.0 + 0.3 [-0.1; 0.2] 0.2 + 0.6 [-0.1; 0.5] 1.6 + 12.1[-4.1; 7.3] 8.4 £ 20.8 [-1.3; 18.2] 1vs2: P=0.236

HT,nm. horizontal thickness of the augmented region measured x mm apical to the implant shoulder; SD, standard deviation; 95% Cl, 95% confidence inter-
val; "1"= 1st study; “2" = 2nd study.

*Results of repeated-measures ANOVA with Greenhouse-Geisser correction.

tStatistically significant.

= b

4
\'I

T4 AN

KWFFETIE, AT T AT =L )L TOERMEM O EMZ R ESE5720I12, V7 T ay s
BAFER 2R IR OREAENG A Uz, S5, L FRlOY 7 N7 a7 BT, KA
HAOLEMERERIZ LR B RBHA~OFELUWEMRE D &l A2 R~ Uiz, A7 ey =
JRDOF—HTIE, HTO mm T-20%25-40%D K -EXDZ b Z# H L, GBR O H RIS L OMR
S COT T 7 NEEME DA B Na g L7=(Mir-Mari et al.2016), EEE > F2137my7
BARHEA OE I, R IR E AHER A LR L C, 777 FOREMED M EaRLTz, Ll
HAORLHE A TIL 20% DD BMEREL TRO GBI, AFFETIX, 2 e — /L7 Chi 1
WEAEM +27—4~ U E+ ) © HTOmm & HT5mm O HT D28 {ki%, HTOmm T 20.5%
DO D 75 HTHmm Tl 8.4% DI E TOHIPH CTh -7, Fr OB Tl S0 E
KIEBOFEDT=DOIZ, BRIV HEOENREM IOV R T ay 7 SR IR 8 B R &% (A
A2 77 MRS G o TR L7 (Benic et al. 2015), H4R L 7= IR O H1 DK F-J7 1]
DREZE, TXTOZN—7"C 3mm ZRE LTz, TXTD GBR ALE TAMEAEHE 4 0 H OIRH
. AT T ba =D)L (CEEE 0.6 — 1.7 mm) 1., 25 3 mm OL~L (SR
fEAE:2.2 - 2.8 mm) &HEHEL T, GBR fEIk DK T 0 DIEH DD 7el iz, EHLHOMRICE
WTh, VVHROER T vy 73, AIGRAEREIS KDY 4 5 A % OIBEREO M HF I8V T, HEK
HDOKNFF M DL EMICBE L TR IR OB fiEM LOLE N7 RE% 7~ L7=(Benic et al.
2015; Mir-Mari et al. 2016), L22L722036, MAfF5EES , 73 HRDER T vy 7 OLE T I aH
H LT, INHOBEIT, BRI T vy 7 OB X OV IS O K #E S 25 U e Tkt
(Schwarz et al. 2010 & Bae et al. 2014) OFTH.&—E L TD, AAFFE T, #EREBOARZE EM:
AR T D7D, L TR TN T ay e ]I A EEREILT-, L TR TN ay &L
723556 HTOmm D2 kiE-20.5%00 2.4%28# L7z, =2 hr—/LEETIE HTOmm & HTlmm T
EWENARDLIL, TN FNEY 0.6+0.5mm & 0.350.5 mm O NEREOHINTZ, — . T
AMETIL, HTO mm T, 0.1£0.4 mm, HT1 mm T, 0.0 0.4 mm O LGOS0 o7,

10 4Fa17, B BV B3I T7/0 (DBBM) KL 1% 10% 27—~ Ny 7 AR AGA T T R
Ty B AEA DY, EAELELRAT O SR TE A I 72, (Nevins et al. 2003; Jung et al. 2004; Scu~—
lean et al. 2005; Araujo & Lindhe 2009; Araujo et al. 2011). ZDZEREELE A MED EENE, —

5 - SCE - 1 BT DUV TR MR - e —UIEE U £,
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ERDZEF VIO KT ~D 242 R L T D, LLETO BN SEER (Schwarz et al 2007) Ti, 2~
ARBX T T REAN+ B VB =TIV T B & DBBM OY 7 N7 vy 7% g LT, A
FUMBALFIRIC GBR 2{THZLARL T4, 1~9 BEEIOEB A2 —47 L &
B CIEBARERNRESNTODEN, TN THRE, WL OO IRERNL B B i DR R
B ~DENL RISV TND, FATHFTRIC AU, B HTEA ORI IL, GBR ALE 21T
HRMGPASH OB LY,/ F 13k O — #1072t R CéHDH(Schwarz et al. 2007, 2010;Bae et al.
2014;Benic et al. 2015;Mir-Mari et al. 2016), DBBM @ L FFHYy 77 oy o izt A7
TN T =L L TOW R ZE EMED A EL7Z (HTOmm € 0.13+0.4mm J84) , K50 D
TR EL TN, Y7 R T ayZ O THNIE T X COJE BTNz, TOHE R, TR
FAIDIESIE 28%., 45° DIEX1T 24.8% 8 L=, FERLK DBBM LaF—/47 0~ w7 ADF A
AL, BWEMERE S & RBE A~ OB EEZ R L, AKEF O K ET a7 ) —DRIE
PASH AR 729 Z 70 REEA~D@ESMEZ R T ZEN T2, EBIT, 20 fHOH 7 Londi
2B W THZERIIR ST (0/20;0%) | BB O tEE EIELT-,
B OREL BRSNS RETH D, LLETOH L (Mir-Mari et al. 2016) THEIES /=L,
EEY AL TT7 DL EMEEZFEENCE DL, FEHLIX, Era2HEFIo—N7 oy 5H
HEMEHHL-SGA. %R 7 oy OBE), F7213 05 (0~35%) ZF#iL7-, Zhud. LLAIIZ
TN -8WE AW T-F72 T, DBBM OV 7 N ayrdas—42 U Elilaabd CREREE I
FEHL. R A 77 NE OB O KRB E FAIET-m9tE — L T4 (Schwarz &,
2007) , BEDHRNL AR KA T 7 SOZENL DBE BN BIER ST, FHDILLDE, ZhUdA 7T
VNREOE VT 7 NI RICER T 5L 0D ThHho7z,
AEIOHFED in vitro TOMWEEZZ 2L, B EAEICOVTORGRILHERW, Ll L Fik
TTRSNDEEROFFEIZ SN T, WLODDAA MRS NDNERHD, B EOHIET
RN RSN ENC, BB E 7 oy 713 LWETEE DD N2 LR EL TV D,
(Araujo et al. 2002; Schwarz et al. 2008, 2010; De Santis et al. 2012). KZ72ZIBFIRD KR
(Schwarz et al 2010; Benic et al 2015) 38X O Z 7 hOAKEHiE CRi - D Z2BROHE M) (Romanos
et al 2015) NEH DUV DN THINE LIV, ZiUX, 777 MR D38 LVVE 2T T 5
DO TIHRRHEFR NI D IA TN DLV ZETHAT 22N TE D, TORER. RRDF
M &7 T vy G HEM O G BINEEZ LA GO HZE T, A EE A T ORFE % A REZR
FROIRER L7230, A2 7T MEED O HAED P REME DN &L | ZE LT B a5 5 LT
LI D, FEER R EFE SRR OBEA X, GBR OERLIMADE TRILETHRIND, 5%
DOWFFETIL, B IR EHIEM & 7 N7 a7 BB 2 0 Lo 56 OB D E LR 22—
LDOEMLEMESSITHITTHLERH D,
BRI HE 1 ORI+ ) 189 (Mir-Mari et al. 2016) &5 2 FD[Rl— 1B DRI L D
WV EHICA BRI SN2 h =72 (P > 0.05) , ZOZENE, AWFZFETIE. BIEF GBR ©
GEMNE DN TH-0ODT X TE in vitro fABRTT /L OEHENMEEFH BN GEHS N, Ok
R ZD invitro BT WE, MEIOZ EMEIZBEE T D GBR $#tEE2T =/ 357D T
HZEWTED, in vitro TOEYNT Y AIZIY, HEFOFNE(T Ty T DT A ik T, KD
KEX, HHEM OR) ZAER(LTHZ LN TE, —FH T, GBR A7 Z2 N FH R BE O K
FUFEE S HNC LS 2 — gL TERD T, EBS MARTE AT E AT D22 E A &
DHAREMEN B D, LU, MR EEE 2SN BRI & B Z Rl L b eidn ., ANEREF O
BRHEY DL ZBI LT TER, 3RERLTZ 2 D DIBFEE D R OFATHIZ2E T, 22D
FRFLE 2 HD, B IROFHIEM 272 Tl GBR IFIFMID A FH 7= DIzt L,
L FRIORECIE SR EWA T O i 5 12w H Sz, AFZEoE2 B, 2 DD HE725 GBR 7
Tu—FERZEEORK THEHINS FIE TR THI MG T A2 DN EE THD, ki L0
BN T D=0 OFAIZ2E X, 20 HIZIT@EY) Tldgni=A9, &5, TAMEEa e
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— VEED OB FLEIZIE, T AR hr— L EENORENZ D DM H S -2 &% & EH
ICELSZENEETHD, T X TOESLI, AR T D 2 5D GBR FHDHI>HLD 1 22 FnFh 1
[T DML 7o, ZAUTEY, 7Ty T OREE R IBEREICEE T 2R & R E bR T 5ZLm T
72, ABOBERILIIRARE TH -7, BT, 2D 2 DO L DIV — 1%, BIEE A D
LEMET BT TR OIOSERCTH L0, Fikim, MR, il OV TOF RN/ R EL N5
ZEITHHE T RETHS,

A8l in vitro ERORFDOH T, A 7T MNEPHE KIBE D GBR IZHOWTIE, L FDXH7
RERAE G A LINTES,

BB HIEAMC L TR TN ay e fEM AL, a7 — 7 U BEEEEY SSRGS D
B TEATHIET, 77y 7 FAHEFOHE K E O A AR FE L E MDA LT,

-ZD in vitro FAET VL, GBR I SN LR Bt O — IR ZEVEZ T 95 ECTEE T
HhL0LEbihb,

WEH BKH AA
e w5
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