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The role of barrier membranes in guided bone regeneration: A review
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The Guided Bone Regeneration (GBR) treatment concept advocates that regeneration of osseous defects is
predictably attainable via the application of occlusive membranes, which mechanically exclude non-osteogenic
cell populations from the surrounding soft tissues, thereby allowing osteogenic cell populations originating from
the parent bone to inhabit the osseous wound. The use of membrane to exclude non-osteogenic cells, is a key
principle of guided bone regeneration. A large number of membranes have been evaluated in clinical and
experimental studies. The object of this study was to review the literature regarding guided bone regeneration and
all types of membranes that were used in this technique. 72 articles between the years 1968 through the 2016 from
PubMed, Medline and Google Scholar using the related keywords, were selected. Finally, we concluded that the
modification of mechanical and physico-chemical properties of membranes could improve the process of new
bone growth. However, determination of the exact role of membrane porosity in this process, still needs to be
clarified. Optimization the chemical composition of membrane with the focus and attention to obstructive
property and bioactivity, is an important point in this research field. Various factors such as flexibility, mechanical
strength and degradation rate determine the type of membrane used for bone tissue regeneration.

Key Words: Biocompatible materials, Membrane, Bone regeneration
Journal of Dental Medicine-Tehran University of Medical Sciences 2018;31(3):198-207

Sadgs y (o5j90] 09,5 — iy Muged olRuild (S 63 01l — gl gl — gl = ol ye Mt 0,355 = 585 gheme il T
houshmandperio@rocketmail.com :sg Ul lis YYE-Y-VD il

VAA



https://jdm.tums.ac.ir/article-1-5812-fa.html

[ Downloaded from jdm.tums.ac.ir on 2024-12-12 ]

OSen g gyl alj 3 Ol ol colia (gilwsl o alse  jids

s>

P O g cind b olo g blpes glgl 6558 4 b olen ploguinl ond culin (il (Sejdan Jgpol s g 4525 9 (owyp dllde (pl San
5 oA odlawl PUBMED/MEDLINE Scopus Google  SleMbl sl 5l onds plol cldllas 4y o yiwd (glys (gygp0 dllis ol ) sl jlid bl
ol 31 dlio VY Tyles g 00 sy alie V-0 085 JL3 gt 3ys0 (S5l > oyl (63l 5 sLiE Sl Congj Slge seeals” s
Clayai (3lojl g maey 48 cadl o 51 (S lgsial ond colin (lojl Sl pogie 18,5 1,8 sdlitul dy9e ie olas ()5S 3 VNS B VASA
py bl ) Sojstul pe b o Cuzon (SlSe & ygo 4 \JW & Cul pliwd BB ool slaslie S8 Lokl Jlois! 4 Sleseul
i sl slié 51 ookl b5 1S L3 003 ol 4l 5 b odly youe ojlal Tawe lgscinl I odal 1 sl lgscinl (sl Jobo Cunes 4 g djlu oo 595 Bl,bl
Sl 5 SlS Sl 5 el (sob s ol oyt oad s (sflogly S5 > oS 555 S, il Syl e csla ok 3
Ol 53 03kl 3)90 (slaslid glil g Slopeil CL ord Culum (53lojl 0,90 > Con 4 4 g (Vlio 950 cadlllan yl Sl Bum 1B S )13 Dbl 290
2y 313 2 rge aslié pliowd = Sojud 5 (SlSe ol Pl oS a2 il @ Tl 00 gl gl SVlin ol L sl S
bslid olowd S5 il a2 i b 2Ll & Sl B cnl 3 slid Glaidss 385 4B s S cnl b sde e Glssed
SSlSe pSal sy Sl 25 G555 el il o i iz () 3 e 555 St 5Ty sla g 5 csobiad] (g & 057 5 55,00
Blygn ol 8l s3loil 53 enlitd 3,90 sLid 55 SIS (el 55 5 5

Olgzial (gjlsjl slid 8 5hs Canj dlge 20 5195

AV AVAGl a0l AV AN 2 ol Mol AT -2 gy

.

IS5 1y GBR SiSS pagdn (bl (s lgseinl sla Jsle slas Aol
GBR Jool slagan isu @l)) 4 yove pualie opl den L(A) 2 (V) Branemark lawgs cpis Silgiwl o3ly ol 7o loj ;]
13,5 (6o VA Jl »» Nyman 5 Gatlo lawgs o &l O S5 laie 4 losinl (S50 poe wwyy s eyl 4 b
Gulio sLad g e 3529 Coodl oI (pl den B1L(AN 1) pos 392 pie D gplas Clianl 3890 Slagleyd sy Lol s
oo 3 JUb il 5 ismn €38 (slaJsbo 0 593) el sl Tl Sy ol a5l (i3l > lyiel e Bl IS
Gy WSS llhe S S Jeed 5 oaB @il p S il o e & Sisie L e iy
plosl lllas 51.(WV) WS o STy (e lyeinl (65 JS5 SGSS cpdiy adiS and 93 (b )0 Jled & cibi] (3990
Sl ® ol Jlonl 4 el o ol oLt o (laJao (ggy 4Bl 0ad (e plsiinl (93900 5 (Bl v JSe o il (22
5 Sy a8 s dawly 4 1) lgseul cdl 608 JS5 g auey ridge augmentation (gly wlel o> ol, 5| S .cul
N o s ol o i lalile S5 4 SaS 5 et ) ol 8 ey gyl o olin ilujl KiS5
(Y1) ool eoliil e ppete (S g o ool oaS us
5 5 3590 40 & U (o) slo oo e 5] Sl el

(V%) oylgpsiw! oad Culan (g5lwil (Soiglem Jao!  SuSS gl (silujl 5 mey Cosl 0jgpmd il JuSis

el Jlgsl j ol dw p baslis oS 4 S5 b @ Sojstnl sk ©pple Copw 4wty GBR
cell occlusiveness - Lo o 0+ 2905 ;3 GBR wlul pagan (Vo) il o paoys

wound stabilization - (FD) wd g lae (gdagiysl jd Sliwl ol slaclic 5,8 g4,

space making and maintenance — d905 &l ganled Slee sl Jae j0 48 )T ploul um Cldlas

Zywi g Ml o GBR (sl S &Gl 5 oo
bl L (S sl S 2925 icell occlusiveness L Gl ojlul L Sleuwl  alé healing ag JB

Sed il gla oo @ palee | Cnilon (sl ol (5 pdudeas 5,50 ;> Melcher a.s,8 (&) )5 ridge atrophic alveolar

¥aq


https://jdm.tums.ac.ir/article-1-5812-fa.html

[ Downloaded from jdm.tums.ac.ir on 2024-12-12 ]

I Sl aitligg lass g Kby pole olSily S liss aloma

U ool opl g 5lel (opmd cinybs VoSOl gl I umm,ls jouis
Lo YeSly ploinl gaw A8 gopdn el Sy
C)Lﬁw) 9 0l oy WMAW] dlmJ}L» 5! e gy
(OA) a3 o ial331 1) o] jlad cpglie  Slgsciul

Oleie & 595U dlge ;| xwgy dlas (Barrier membrane
PTFE Jols &5 wloads oslazwl GBR  »lps S5 o barrier
¢ Pericardium PU [PCL PGA d-PTFE &-PTFE PLA
(V) il o (st 5 b 5S4 cortical foil

2 Oope & & Cwl (©)lge lid S o Shy (nete
(V) 13,5 lsie scantlebury lawgs

Sl G -

tissue integration —

soely (Sl o S8 ellls -

‘_’j SIS g bas 5 s cdl LSl ol K glad sl -

cell occlusiveness —

5 o B S 05,8 55 0 el

ol JB -
ol BB e -
s 6 i slasti

b bs b ol B39 s b6 s odliiwl 3)50 (slaslie gl
sl Jols 300 5l s SYsb Gde & 1) Slgztul anls 55,08
ol Caa ddome sl 4 el laslie opl jo Ll oS5 sl
Lo jommS] slic pl &S Sy 10 ol pogMe il L5 slis
welie [ Sogll el a8 opl peus 3> Aalgss &) 395 4 395 wue i
(V) )15 3929 5 Cigie g8y 4o )3 9 (5 Sk 4 oAb jopuS]

g5 o0 s Al A g 995 il 9)0l8 155 (L slaelie
expanded-PTFE -
Dense-PTFE -

titanium reinforced e-PTFE —

il (o (g9 e Bl ST Jore 4l 4

o o) Sy bl slie sl Jsdss L Occlusivity
5 Fare JUB (gl 5 cwdbyyed lasbo A3l 555 i ol
9 368 @lo g 03,5 ST 4 Egpd 0> o] Al > g, anl
s o al3 b 550 ile Sl olysital (slo Jsbo cole
b Joko adyl (S Lsluio g aibly alS lié o colue
i plo g ojlul ST.cdl sl alf ©ud 4 j waw )
25 anl s9a00 Jol Szlge wld il e 2> 5SS
(V%)

Iy o35 ooy _\.ul)s 8l owin i) :Wound stabilization
4l ) dien 8L S5l S gl 9 (ot wsd sbml 3 )
(V) 355 o lub defect g o> ol

G Hlizlo K 2924 :Space making and maintenance
Srare g piY lis iy gloj IS ) e cpl ol wdl
ol > 5 00,8 xSsle aml oo > SuSopr I b
Sgo 4 Gyl S5t SaS a4y (Bl 5l (e 313 Sl
Sy J Gl A8 pholal 1) pudtne o8 b s
5 SO Gy 4 wle BB clis a8 Sloj ool i Kol
Coge Faaype e olgl JSd5 dasn Gl gaw 4 ol
osn? e GBR S5 (5550 (Sl 55 31 1) 355 o
2Bilejl Cldlbe el iy (0S5l an Yyl gl
Oms 1) GBR (2l s gzl (68 IS5 o501 ()l
osteoid tissue (63,3 g gy dilyd cpl ds e gl los,S
lad (WAA) cwl S asd S jl sn e Ko 3D
pShite Sen 8l glp S ple B g sLis pj 5> ol obx
P xSl sl @ldle lul g Ol el oY ound S
Allagas Lol ol s casl (63908 9 p3Y (S9)5e lagabul>
Sl o Shag (B gy ) ol 1) anld s )l
S9rs 9 oY i Glesanl cdl S 3 ol) S5 Wl lp
olo ¥ jl day schenk lawgs o plog] Cldlles gl bl v cunl
Cdly St s & igd a5, ) (S 45 oanlie IS
3, 2459 Cwla osteoid matrix I JSuide ol oS ouiawl

3 oas glao)les b o5 wles y> osteogenesis au1,8 (VA)


https://jdm.tums.ac.ir/article-1-5812-fa.html

[ Downloaded from jdm.tums.ac.ir on 2024-12-12 ]

e g sl &l 8

Olgzsul oad Colia (gilwil o balie i

ol S o Sligren > Jlinysl off 93 b Jlygl S gl
polsS SlSo o5 3l 5 Cansl yiumns Loaws Sgss 5| Yoons Nign
Vg 3 oMSES b Jlinyol 93 oS (Slbgran st 3 (aww (
3 oS S b ol e S cal plinlinl (ilse Lial)] S 4
2121y gl (bl Sgm cnl MasS (g slagyg Sl Sgn
oSoly (390 2926 P Jlinygl lizl ilse (bl <ol g0
25 sy bl Cua ek oy 5y p el
0205 G &S lalge 1 )0 (S g o Cgmme oy e
S9) 2 (S lrog)S S (o0 sl (5)e Ngw )3 p lp )
855 S Sbml 4 0p2n) hled (s 1 0gMe &5 Al e 05000
sloyork (25 ol oyt (390 (el it b (8 L Sl ee
LEY-FY) a8y 1y S ol

Y game o b)lidls ol 9 ,» :PLA-PGA gba:lis
&S wloass JSis aliphatic polyesters (sbeog,S 5l 5 039 (4 jiiaw
L3S o 4,8 oolitwl )50 03 5uS Cyeo & GBR sla sl o
Y gz 5 ol 55 4 5 sdg)dem Al (b o LS
1 bl 85w sl SO 5 dsd SSY 5 55 5l Jols
b g ord bas oS sl (0 5 Ol 4 g BT dese
SulS Sldllas L(FY) Ngd e g8 b 3l Sple slassl s
do Glp ey ol ke algl a8 o)l deng (05l
dge b Sy Laya.’> fenestration o dehiscence MSis
ol liisee (B (FYFYF) cunl 03,8 il Solgsl ozl S
(¥0) 29 0 space making Ul cdl g o5l 3,58 o\l
1 bl o)l wnle ol cblie S claslis cu
3 955N oo Supd dom ) Jligen 3 e by died)
O3NS 0gMe &y iz )5 1y sl (puo 5 adgl Jauol jl a8 o35 il
b oo Sl 5 Corlacudlsd (sly KeSsa 55T
Cwles 490 jsb 4 Cwl (Koo GINS (gl NS oo @y
Lo 8l Ay & (035 b 5 el @S dons 5 1) él
Lb bslie pl o0 45 0y90 0 (FRFY) dad Lilidl Gl bl

Slp G ol & Wb o atan F-A lin 5o by &S 5,8 S

.

\

Oldlles )3 GBR sl SGSS )0 09,5 ol 1 oolatwl (sblje
SRS (She bylidle ol .l oad Sl glodyins (Sals
Sl oUlgs Cls b slaelic 4 cons g atdly 1) 0583 (glad
(IPAFX YY) 505 oy ok

408 5 ws sluals VAR Llol 5 e-PTFE (slaslic
W3y il SLbl pal (Sad b ol de lp el
Iy k5 5yg0 4l j5 48,5 )8 culiay) BlbI gzl b (VF-YY)
5 (YY) oog0e /8] oy (silusl )0 (YA-Y) S Lais b g o5
Ske ol (YY) cad wsguw ol ,5 bony window o
S slag) sl Cugy JB mly pob 4 (a3 by
it 55t oS S35 5 e PTRE 5 o o3 ol
(P¥YY) cosl e-PTFE | a8

9yold 15 L slaslie :Titanium reinforced e-PTFE
S bl Lt &y ey Bllasl plis 450 b od g ol
4l iy ojlul 5 JS3 b qulize MolS b o3l 1 238 iy
Sl gl )3 1) (S g sl gyl g €85 L8 Hlai 5
YA) 28 palyd cilia] Bl

Oda B slaclis

lo B e claelis @ cus (ol slacuje 05
525 )ke byl o ek 45 551

ol elie e (05 ) Gl 4l (Sl 4l pas -

S Pl 5 o bl -

Cogie g oldl sl Jlasl gals 5 YU )85l cuwj -
()

lad dbul clild g ol daylidle pl Cudgazs oy ke
5 o YL 4 (space making) Las cél Ady glp culis
25l ay5e oo 5l S s dylile cpl il Gliy 55
EXVERUION PV PO I SR S P 1 B R PR S Tge Je
ol Jo Gy 20 eSSt cl JSis g 008 S5,
wile bS5 opl (FroF)) 28 o ool b S Ll S 5 e
Jouly aSs D Ly sladisy bl el s g bl o)lac

93 L)T 2 &S ol Lsmf}”g)f .b}u ‘514);) T dl.b-\.!}u "\"9‘“@


https://jdm.tums.ac.ir/article-1-5812-fa.html

[ Downloaded from jdm.tums.ac.ir on 2024-12-12 ]

I Sl aitligg lass g Kby pole olSily S liss aloma

Ll o LinlS glalasMe LB ¢yg0 4 intrasocket xenograft
{FY)
2 elis calo (S5 g ol o (s 1 SwulS 3,8
Gl ol i 0 waled olee g Llje (ol (adas RPWIPVEICEINEY
1y el Shy otz oy Jlenl Hlile S il
poode i B slaslie bl 2ly, cde (FY-FQ) oS
909 4l (2l b pas old (35 4 paie o Sk
slie buwy o & Sl cSay gladl &S (o)l 5o
(5) 292 alss iz caldy ilwil g mae s @li 33,5 sadyy
L ooy p» s ub Gls BB e slaslic 5y50
595 il 99> )l space maintaining Sy Sleo slaejlul
piY oloy e .l yips occlusiveness JJs 4 cpl g 0ol &l
Cla 550 e 5 039 ole £ dgds 1> baylidle cpl pladl gy
i b Wgh )b 4l 4gl (sl SO L wb Ked e
b S Sl gl Lol ool ol Slegiul slaeSays glgl
» ol o 1) 5)50 s peri-implant defects o cuslio o)

(F2) 33 )18 ) sloogyS jl (Se

fenestration —
dehiscence —
horizontal defects —

vertical defects or over bony —

L Slbo pdaw o5 w8l o 55l Sloj )80 (| (Fenestration
soee V5l S g ead jenS] il IS5 JBL
59 0ayd culy 6] vestibular ;> small implant portion
SoS L eSas cnl ol lp ) GBR SSs (gl laies
bYo b p3) o Jlo b awdl oS by slpauiy e-PTFE slie
dgdie ol 2y o BS (23 JSS BB slaclis jload S5
FY)
Caleosl 5l e &S aad 0 7y Sloj oy pl iDehiscence
Mlge » el IS opl Slay (B odd oSl Cpge &

U9 post-extraction implant ¢ladises | tiny alveolar ridge

B

oy s g aalS gy s (BB el cdly oS us,
Sla o Jie Gldllas zobs (FAFR) wiwa (5o b S ol S
Ol oS 5 oS ah s ol S S SIS oy 2
S wol)S e cajlisle jl juig obo £ U aen ¥ oy wluS'y
(3 S S Sl gl 4 oY 2l (B4) ol o
Iy wlj S, g tissue integration « g ;56 sy HialS b lojon
cod o ol ke Bl Cuwj g 0l RalS cud w58
Sl S 2o IR S g ul & 35 n B
oS 1) bwwMgiuwl g PDLfibroblast sl Jshw 5SS g (S diame
(DV-0F) A5 o

L bydls pl awlie ;> :Pericardium membrane
o Gds Gle 0d)8 eaaline ol S IS SIS slaslie
dod MolS a8 canl Jb 3 opl 5 009 g5 SYeb o 0 GloS s
oo £ U Y dgi o aslie pl o5 ojl s ads 3
Candy ooy slid g9y 00d 39 (Sgdsm odle g5 (lul
5 2Bl Sldlas .cul 53 S5 cwdlw ¢ olad cdb oM
ol s bl obj Slee sladie gy s
cél i s decellularized pericardium  membrane
(00-0V) asS” oLl ) s ezl

W S99 el leges 85955 el Sl
5l Lo}.o.& aS ol Y ¥ ke b ey, slice ad e
Slosds il WS ple S50 &S Cunl ¥ g 3N gl b
J5b5e s S5 5 Ssinuis sl o o e > 5L
b 35 oSz soft tissue exclusion ¢ly (S s > LU cuwl
Comd S yudir OIN L (e 9l @ie J) 0l and slaslis
£5 ) 5V oo 35 A g S5 s 5 a2y S et 4
sloslis 3 g9y 4l plgl lalllas 5 (BA-F) Adb o (S5
Godss o (SOl oled jldle pl S ond 0y (Sl pgua)lS 5
(V) 3yl ol Ly 59y (siute puili g anily

soft cortical bone (sla:Lic :Cortical foil membrane
ol )Y gigll gy bads B9y (o) sl Jie (b 5> porcine
2 ol Jios a8 ols Gl S g 905l gy sla )y A
porcine derived

s cortical membrane Sy e


https://jdm.tums.ac.ir/article-1-5812-fa.html

[ Downloaded from jdm.tums.ac.ir on 2024-12-12 ]

e g sl &l 8

Olgzsul oad Colia (gilwil o balie i

e b SuSs 5y0 3 (B Ll g ledbl 4 Gl LB e
&y 0w Hlaws (Bse ;3 ol BB glaslice | eolasl .cuwl jlo
(PA) S 5 nod B 4

odew  wS9sl Sgw 5] Bpae Drug treatment
594> 30 yunlolants™ L clavulanic acid 250 mg )5 Lo YO+
9 Pl il 08 5ey G gapd casl oy LT EY ) (e Fee
e e S ol Sgs JSSgy iey VU S Cde 4 doldl
s 2l il U8 celw & ketoprofen 50 mg Sy
(V) L8be (90 o (02 J A )5 heo ¥ pgilialjS

full thickness incision < sbx! b 1> (Flap design
O e o £oyi endentulous ridge oad 4l cél
s mesial 4l ;3 (g0 oy 93 b LS Cyoo 4 8 JSL

(Y JS5) 2945 0 055 YL distal

full-thickness flap _>1,b ;1 Siilows slod -Y S5

@ e 23 Sy JIsS UYL 5 JBL s (535 5L L
sl 0,8 Bylby (gl el maw b 0 dbul cSayd
(V) 255 0 3x03 periosteum b otile Bl tion

R R B R e T LI
;| continues periosteal incision < 3¢ dnled Cudbge 43S
o3 ojlal distal Cuows 4 mesial releasing incision caow
(¥ JS8) a2 00 1y JUg,S oo &y s (leo iz 0l & o s

JsSid s o8 oy 05 S S J5Vl S
(7 US3) (V2] w3 oo |y Gl (JUgyS (59t 03] 5 0390 S poxte

yov

by Dehiscence .dgi o 0003 JleSd b JBL ylgscianl 3959
Ll odbe Wlgi e 1S 55 1) bl S (SoS i s &S
Y-v+)
oo a8l ozl poe 2e 3L iHorizontal defect
5 d9die Sl ISl ) i cold) @l A () pie
J8 alveolar ridge defect (¢lp cuslio b9y S GBR SusS
pas dylas pl 0 SIS e 1 (SOl caliagl (ol 18 )
5 ok 0! seSay cwl c8ad sly esuie dgis 3934
@ il asb S (o by (oUly 286 slis STy 0 S)p
Slul dpdie o> JlBle 3 (Sad aex 5 SASs s9p
cuolio sliad S ool b 1y healing g wuoys oyljee slie (gl
e Sy JShs & g3 S jhs g (pme w2 L g
odd LS Glwal & ey oyl egS )l e
4,3l cpl ) peslis aSub .l titanium reinforced PTFE
IS (25 sy Cebl Lo 5 iy |y (Sud o5 Ul o),
Iy ady ool lezcul dgm dlas 5l edlawl )y 1) ey 4l
GBle gylul slie cow jo screws jl ealatwl g el iuljl
(YY) el olo -4 5545 yshealing time 5 LS o 3l (s i
Gses Sy :Vertical defect in esthetic zone
Slew J (86 wlgoe WSl o8 3 oluj 4l ) plyseal
$3bj slagdyy sl Gl (i g TPl degy (JWogp
i Slozeel S Lo 9 GBR wile lgzcinl (s3gas (g5lusl sly
bowgw oy Jhdojorpinl basgn w S gl gy
4 gy 03le g5 DLl )3 3929 Wy Slo o5 )3 (el e
Pox &5 5 Sl anls Sigshise «Bsyl liee ale Llolge
Slozcol slroylesd il ¢ Jol dlsyo 0 lgminl muoys )b (S
ablal o)lesd Cwlus 5 po b (gdylge 0 0,8 o Like Slb
S 36 i sdism dlge 4 inad S& Byl 5 S earss
Sl g0 g 4 lostinl L (SS9 S laie 4wl
e S (Bl s 4 Cond (SES5 5 (sl b
ST bl & cuns gl J31 (3908 sl 55 g atsly
(V) canl odkio jlens dyls (2B Slesaiwl (pald a5l 4 LS a8
clslis jl eoliwl L GBR g 0 1y (BSWSS


https://jdm.tums.ac.ir/article-1-5812-fa.html

[ Downloaded from jdm.tums.ac.ir on 2024-12-12 ]

O oy e iblig Slass 5 S pole olKitsly (S sls doxe

ccds (SL el 1y sl > bedd glgil
Sl Al by S p 5 cdl bl i (2o Hlea 5 (Als 4w
gl Gygo a4 o35 slae)lS (b zen el Wgn gy Cudbge

(YY) 2950 st oen i sl

S5 4ol g SOy
Olr BB e g Ol BB claclis 5 oolial L GBR )
il e Sl ple 55 ond @l g ST o) WS 3y K

2)90 03 ywS Gjgo & (SelS gb)lS o Qo LB slaslis

Sl ale o)l cpl Cajo (e 5 2 0 518 oolial

(2l 9 S5 i pieS bl 3)90 4l > Vb (St

O9sie 35 s3laill Bld & 5 (S0 joraST (jne (a8 (1392
OO P pe &

s space making ;> Ul s & Cis B e claslic jo

5 28l sl giloil d caslie 4SS lisdg barrier cuwls

olyod & plyzial (gjluily ly 2)lge o e Lol Aitud (63500
5l s, le clae

09 Jbw 51 (B oo 2929 =

cLig oy collapse I (6 pSgks —

primary intention XS 4 p,5 cél Healing -

a5 3y50 dn b )0 Couti g slie @ 2> S -

1- Branemark PI, Adell R, Albrektsson T, Lekholm U,
Lundkvist S. Osseointegrated titanium fixtures in the treatment
of edentulousness. Biomate. 1983;4:25-8.

2- Bunyaratavej P, Wang HL. Collagen membranes: a review.
J Periodontol. 2001;72:215-9.

3- Karring T, Isidor F, Nyman S, Lindhe J. New attachment
formation on teeth with a reduced but healthy periodontal
ligament. J Clin Periodontol. 1985;12(1):51-60.

4- Robert P. Erickson, Anthony J. Wynshaw-Boris. Epstein's
Inborn Errors of Metabolism: The Molecular Basis of Clinical
Disorders of Morphogenesis. 3th ed. oxford university press;
2016.

5- Clementini M, Morlupi A, Canullo L, Agrestini C, Barlattani
A. Success rate of dental implants inserted in horizontal and
vertical guided bone regenerated areas: a systematic review. Int
J Oral Maxillofac Surg. 2012:;41(7):847-52.

6- Boyne PJ, Mikels TE. Restoration of alveolar ridges by
intramandibular transposition osseous grafting. J Oral Surg.

vof

periosteal releasing incision j| Su5 Lowd s -Y IS
dd JBL 59,

e

SN S50 (8159 )3 (JNeRid b )3 0l BT s Y USS

&b
1968;26(9):569-79.
7- Boyne PJ. Restoration of osseous defects in maxillofacial
casualities. ] Am Dent Assoc. 1969;78(4):767-76.
8- Melcher AH. On the repair potential of periodontal tissues.
J Periodontol. 1976;47(5):256-60.
9- Gottlow J, Nyman S, Karring T, Lindhe J. New attachment
formation as the result of controlled tissue regeneration. J Clin
Periodontol. 1984;11:494-503.
10- Nyman S, Houston F, Sarhed G, Lindhe J, Karring T.
Healing following reimplantation of teeth subjected to root
planing and citric acid treatment. J Clin Periodontol.
1985;12(4):294-305.
11- Dahlin C, Sennerby L, Lekholm U, Linde A, Nyman S.
Generation of new bone around titanium implants using a
membrane technique: an experimental study in rabbits. Int J
Oral Maxillofac Implants. 1989;4(1):19-25.
12- Clementini M, Morlupi A, Canullo L, Agrestini C,
Barlattani A. Success rate of dental implants inserted in


https://jdm.tums.ac.ir/article-1-5812-fa.html

[ Downloaded from jdm.tums.ac.ir on 2024-12-12 ]

e g sl &l 8

Olgzsul oad Colia (gilwil o balie i

horizontal and vertical guided bone regenerated areas: a
systematic review. Int J Oral Maxillofac Surg. 2012;41(7):847-
52.

13- Froum SJ, Froum SH, Rosen PS. Successful management
of periimplantitis with a regenerative approach: a consecutive
series of 51 treated implants with 3- to 7.5-year follow-up. Int J
Periodontol Restor Dent. 2012;32(1):11.

14- Becker W, Becker BE. Guided tissue regeneration for
implants placed into extraction sockets and for implant
dehiscences: surgical techniques and case report. Int J
Periodontol Restor Dent. 1990;10:376-91.

15- Simion M, Trisi P, Piattelli A. Vertical ridge augmentation
using a membrane technique associated with osseointegrated
implants. Int J Periodontics Restorative Dent. 1994;14(6):496-
511.

16- Amano Y, Ota M, Sekiguchi K, Shibukawa Y, Yamada S.
Evaluation of a poly-l-lactic acid membrane and membrane
fixing pin for guided tissue regeneration on bone defects in
dogs. Oral Surg Oral Med Oral Pathol Oral Radiol Endod.
2004;97(2):155-63.

17- Rothamel D, Schwarz F, Fienitz T, Smeets R, Dreiseidler
T, Ritter L, et al. Biocompatibility and biodegradation of a
native porcine pericardium membrane: results of in vitro and in
vivo examinations. Int J Oral Maxillofac Implants.
2012;27(1):146.

18- Schenk RK, Buser D, Hardwick WR, Dahlin C. Healing
pattern of bone regeneration in membrane-protected defects: a
histologic study in the canine mandible. Int J Oral Maxillofac
Implants. 1994;9(1):13-29.

19- Scantlebury TV. 1982-1992: a decade of technology
development for guided tissue regeneration. J Periodontol.
1993;64(11s):1129-37.

20- Aspenberg P, Goodman S, Toksvig-Larsen S, Ryd L,
Albrektsson T. Intermittent micromotion inhibits bone
ingrowth. Titanium implants in rabbits. Acta Orthop Scand.
1992;63(2):141-5.

21- Buser D, Dula K, Belser UC, Hirt HP, Berthold H.
Localized ridge augmentation using guided bone regeneration.
II. Surgical procedure in the mandible. Int J Periodontics
Restorative Dent. 1995;15(1):10-29.

22- Buser D, Dula K, Lang NP, Nyman S. Long-term stability
of osseointegrated implants in bone regenerated with the
membrane technique. 5-year results of a prospective study with
12 implants. Clin Oral Implants Res. 1996;7(2):175-83.

23- Dahlin C, Gottlow J, Linde A, Nyman S. Healing of
maxillary and mandibular bone defects using a membrane
technique. An experimental study in monkeys. Scand J Plast
Reconstr Surg Hand Surg. 1990;24(1):13-9.

24- Gluckman H, Du Toit J. The management of recession
midfacial to immediately placed implants in the aesthetic zone.
Int Dent Africa Ed. 2015;10(1):6-9.

25- Becker W, Dahlin C, Lekholm U, Bergstrom C, van
Steenberghe D. Five-year evaluation of implants placed at
extraction and with dehiscences and fenestration defects
augmented with ePTFE membranes: results from a prospective

Y-

multicenter study. Clin Implant Dent Relat Res. 1999;1(1):27-
32.

26- Dahlin C, Andersson L, Linde A. Bone augmentation at
fenestrated implants by an osteopromotive membrane
technique. A controlled clinical study. Clin Oral Implants Res.
1991;2(4):159-65.

27- Brunel G, Brocard D. Duffort JF, Jacquet E, Justumus P,
Simonet T, et al. Bioabsorbable materials for guided bone
regeneration prior to implant placement and 7-year follow-up:
Report of 14 cases. J Periodontol. 2001;72(2):257-64.

28- Becker W, Lynch SE, Lekholm U, Becker BE, Caffesse R.
A comparison of ePTFE membranes alone or in combination
with platelet derived growth factors and insuline-like growth
factor-1 or demineralized freeze-dried bone in promoting bone
formation around immediate extraction socket implants.
J Periodontol. 1992;63(11):929-40.

29- Vidyadharan A, Hanawa Y, Godfrey S, Resmi PG.
Immediate implants and immediate loading in full arch maxilla
and mandible of a bruxer- A case report. IOSR J Dent Med Sci.
2014;13:62-7.

30- Nyman S, Lang NP, Buser D, Bragger U. Bone
regeneration adjacent to titanium dental implants using guided
tissue regeneration: a report of two cases. Int J Oral Maxillofac
Implants. 1990;5(1):9-14.

31- Del Fabbro M, Testori T, Francetti L, Taschieri S,
Weinstein R. Systematic review of survival rates for
immediately loaded dental implants. Int J Periodontics
Restorative Dent. 2006;26(3):249-63.

32- Tarnow DP, Wallace SS, Froum SJ, Rohrer MD, Cho SC.
Histologic and clinical comparison of bilateral sinus floor
elevations with and without barrier membrane placement in 12
patients: Part 3 of an ongoing prospective study. Int J
Periodontol Restor Dent. 2000;20(2):117-25.

33- Nowzari H, Slots J. Microbiologic and clinical study of
polytetrafluoroethylene
regeneration around implants. Int J Oral Maxillofac Implants.
1995;10(1):67-73.

34- Lee JY, Kim YK, Yun PY, Oh JS, Kim SG. Guided bone
regeneration using two types of non resorbable barrier

membranes for guided bone

membranes. J Korean Assoc Oral Maxillofac Surg.
2010;36(4):275-9.

35- Hoffmann O, Bartee BK, Beaumont C, Kasaj A, Deli G.
Alveolar bone preservation in extraction sockets using non-
resorbable dPTFE membranes: a retrospective non-randomized
study. J Periodont. 2008;79(8):1355-69.

36- McAllister BS, Haghighat K. Bone augmentation
techniques. J Periodontol. 2007;78:377-96.

37- Duskova M, Leamerova E, Sosna B, Gojis O. Guided tissue
regeneration, barrier membranes and reconstruction of the cleft
maxillary alveolus. J Craniofac Surg. 2006;17(6):1153-60.

38- Degidi M, Scarano A, Piattelli A. Regeneration of the
alveolar crest using titanium micromesh with autologous bone
and a resorbable membrane. J Oral Implantol. 2003;29(2):
86-90.

39- Zitzmann NU, Naef R, Schidrer P. Resorbable versus


https://jdm.tums.ac.ir/article-1-5812-fa.html

[ Downloaded from jdm.tums.ac.ir on 2024-12-12 ]

O oy e iblig Slass 5 S pole olKitsly (S sls doxe

nonresorbable membranes in combination with Bio-Oss for
guided bone regeneration. Int J Oral Maxillofac Implants.
1997;12(6):844-52.

40- Chiapasco M, Zaniboni M. Clinical outcomes of GBR
procedures to correct peri-implant dehiscences and
fenestrations: a systematic review. Clin Oral Implants Res 20
Suppl. 2009;20(S4):113-23.

41- Imbronito AV, Todescan JH, Carvalho CV, Arana-Chavez
VE. Healing of alveolar bone in resorbable and non-resorbable
membrane-protected defects. A histologic pilot study in dogs.
Biomater. 2002;23(20):4079-86.

42- Simion M, Maglione M, lamoni F, Scarano A, Piattelli A.
Bacterial penetration through Resolute membrane in vitro: a
histological and scanning electron microscopic study. Clin Oral
Implants Res. 1997;8(1):23-31.

43- Mayfield L, Nobréus N, Attstrom R, Linde A. Guided bone
regeneration in dental implant treatment using a bio absorbable
membrane. Clin Oral Implants Res. 1997;8(1):10-7.

44- Zhang J, Xu Q, Huang C, Mo A, Li J, Zuo Y. Biological
properties of an anti-bacterial membrane for guided bone
regeneration: an experimental study in rats. Clin Oral Implants
Res. 2010;21(3):321-7.

45- Hiirzeler MB, Quifones CR, Schiipbach P. Guided bone
regeneration around dental implants in the atrophic alveolar
ridge using a bioresorbable barrier. An experimental study in
the monkey. Clin Oral Implants Res. 1997;8(4):323-31.

46- Schwarz F, Rothamel D, Herten M, Wiistefeld M, Sager M.
Immunohistochemically characterization of guided bone
regeneration at a dehiscence type defect using different barrier
membranes: an experimental study in dogs. Clin Oral Implants
Res. 2008;19(4):402-15.

47- Rothamel D, Schwarz F, Sager M, Herten M, Sculean A.
Biodegradation of differently cross-linked collagen membranes:
an experimental study in the rat. Clin Oral Implants Res.
2005;16(3):369-78.

48- Bunyaratavej P, Wang HL. Collagen membranes: a review.
J Periodontol. 2001;72(2):215-29.

49- Verissimo DM, Leitdo RF, Ribeiro RA, Figueiré SD,
Sombra AS, Goes JC, at al. Polyanionic collagen membranes
for guided tissue regeneration: effect of progressive
glutaraldehyde  cross-linking on  biocompatibility —and
degradation. Acta Biomater. 2010;6(10):4011-8.

50- Tal H, Kozlovsky A, Artzi Z, Nemcovsky CE, Moses O.
Long-term biodegradation of cross-linked and non-cross-linked
collagen barriers in human guided bone regeneration. Clin Oral
Implants Res. 2008;19(3):295-302.

51- Rothamel D, Schwarz F, Sculean A, Herten M, Scherbaum
W. Biocompatibility of various collagen membranes in cultures
of human PDL fibroblasts and human osteoblast-like cells. Clin
Oral Implants Res. 2004;15(4):443-9.

52- Dimitriou R, Mataliotakis GI, Calori GM, Giannoudis PV.
The role of barrier membranes for guided bone regeneration
and restoration of large bone defects: current experimental and
clinical evidence. BMC Med. 2012;10(1):81.

53- Steigmann M. Pericardium membranes and xenograft

v.s

particulate grafting material for horizontal alveolar ridge
defects. Implant Dent. 2006;15(2):186-91.

54- Sterio TW, Katancik JA, Blanchard SB, Xenoudi P, Mealey
BL. A prospective multicenter study of bovine pericardium
membrane with cancellous particulate allograft for localized
alveolar ridge augmentation. Int J Periodontics Restorative
Dent. 2013;33(4):499-507.

55- Stavropoulos A, Chiantella G, Costa D, Steigmann M,
Windish P. Clinical and Histologic evaluation of a granular
bovine bone material used as an adjunct to GTR with a
bioresorbable bovine pericardium collagen membrane in the
treatment of intra bony defects. J Periodontol. 2011;82(3):
462-70.

56- Ahn YS, Kim SG, Kim CS, Oh JS, Lim SC. Effect of
guided bone regeneration with or without pericardium bio
absorbable membrane on bone formation. Oral Surg Oral Med
Oral Pathol Oral Radiol. 2012;114(5):S126-31.

57- Bai M, Zhang T, Ling T, Zhou Z, Xie H. Guided bone
regeneration using acellular bovine pericardium in a rabbit
mandibular model: in vitro and in vivo studies. J Periodontol
Restor. 2014;49(4):499-507.

58- Rothamel D, Schwarz F, Fienitz T, Smeets R, Dreiseidler
T. Biocompatibility and biodegradation of a native porcine
pericardium membrane: results of in vitro and in vivo
examinations. Int J Oral Maxillofac Implants. 2012;27(1):146.
59- Merli M, Moscatelli M, Mazzoni A, Merli M, Mariotti G.
Lateral bone augmentation applying different biomaterials. A
clinical and histological evaluation of a case report. Z Zahnarztl
Implantol. 2013;29:70-9.

60- Jimbo R, Marin C, Witek L, Suzuki M, Tovar N. Bone
morphometric evaluation around immediately placed implants
covered with porcine-derived pericardium membrane: an
experimental study in dogs. Int J Biomater. 2012;2012:279167.
61- Thomaidis V, Kazakos K, Lyras DN, Dimitrakopoulos I,
Lazaridis N. Comparative study of 5 different membranes for
guided bone regeneration of rabbit mandibular defects beyond
critical size. Med Sci Monit. 2008;14(4):BR 67-73.

62- Festa VM, Addabbo F, Laino L, Femiano F, Rullo R.
Porcine-Derived Xenograft Combined with a soft cortical
membrane versus extractiom alone for implant site
development: a clinical study in humans. Clin Implant dent
Relat Res. 2013;15(5):707-13.

63- Wachtel H, Fickl S, Hinze M, Bolz W, Thalmair T. The
bone lamina technique: a novel approach for lateral ridge
augmentation-a case series. Int J Periodontol Restor Dent.
2013;33(4):491-7.

64- McAllister BS, Haghighat K. Bone augmentation
techniques. J Periodontol. 2007;78(3):377-96.

65- Garg A. Barrier membranes-materials review, Part [ of II.
Dent Implantol Update. 2011;22(9):61-4.

66- Himmerle CH, Jung RE. Bone augmentation by means of
barrier membranes. Periodontol 2000. 2003;33(1):36-53.

67- Nimigean VR, Nimigean V, Bencze MA, Dimcevici-
Poesina N. Alveolar bone dehiscences and fenestrations: An
anatomical study and review. Rom J Morphol Embryol.


https://jdm.tums.ac.ir/article-1-5812-fa.html

[ Downloaded from jdm.tums.ac.ir on 2024-12-12 ]

ohlen g )l 4l

Olgzeul ol Colaa (gilwsl o blae i

2009;50(3):391-7.

68- Simion M, Misitano U, Gionso L, Salvato A. Treatment of
dehiscences and fenestrations around dental implants using
resorbable and nonresorbable membranes associated with bone
auto grafts: a comparative clinical study. Int J Oral Maxillofac
Implants. 1997;12(2):159-167.

69- Chattopadhyay S, Raines RT. Review collagen-based bio-
materials for wound healing. Biopolymers. 2014;101(8):
821-33.

70- Chen ST, Dahlin C. Connective tissue grafting for primary
closure of extraction sockets treated with an osteopromotive

23

membrane technique: surgical technique and clinical results.
Int J Periodontics Restorative Dent. 1996;16(4):348-55.

71- Simion M, Jovanovic SA, Tinti C, Benfenati SP. Long-term
evaluation of Osseointegrated implants inserted at the time or
after vertical ridge augmentation. A retrospective study on 123
implants with 1-5-year follow-up. Clin Oral Implants Res.
2001;12(1):35-45.

72- Rocchietta I, Fontana F, Simion M. Clinical outcomes of
vertical bone augmentation to enable dental implant placement:
a systematic review. J Clin Periodontol. 2008;35(s8):203-15.


https://jdm.tums.ac.ir/article-1-5812-fa.html
http://www.tcpdf.org

