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il £ Y1 (sgise (Y g pmd OS5 a0E 8 adie Galiaia) g Chasy ) Al & L)
i g i) o3 palaia¥) ddee oo g (B pabie g Aed zling 4l iy pasiial)
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.(Schropp et al., 2003)
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Yl ¥l 8 o lalall i) S8 . (Aimetti et al., 2009) (Lekovic et al., 1998) (2009
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Aimetti) I3 adaall aaail) Gaiad e 3506 uad) 2l ey daglud) ghaall <3 # Ll o a2y
alaall dadl Al ggivall ) axaty Y alaall (K1 . (Barone et al., 2008) (et al., 2009

.(Schropp et al., 2003) lillas cuaas Y ALKzl s o) gl 5slaad) (Ll 2,38V
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(Becker et al., 1996) (Buser et al., 1998) (De Coster et al., 201 1)akaall dumslal)
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@iy AAS ye Ay ale 4] dany A g i) ASles I gog o OSey ) £B00 1)
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.(Lekovic et al., 1998) Luaysai Jiaba pdsa A Ay

abie aliaial Ea LS Al de )3l Gudais ) 2Ja o el il LS 4l ) ddla

.(Zitzmann et al., 2001) s J8 Al aliell apdii mualy Adadl g i S
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:materials (ARP) technique and grafting
oabaial o lauall Gull o8 ae alfll 4nse cadie 2023 Buli & il o dldlal)
of G L gl ) (il Calaal Laiy dagall adiell 222l foalie o Al 238y . alanll
sk Cime i Bagale JS0 (aien (Al g WY1 (68 Ladie Baday 4 sall calaall 2223l

.(McAllister et al. 2007) aball saylly gy L3 cadiie S Jsa sy

gell) il Al g iy slaly Jame o DU il o Aladlaal) 4 et Ly
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Sz lak Al cle) 3 Al 25 alll el il sad) Al e iy e ddsblad) fas
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@33 dss Uy sl ele) e G Gl alil) 38 Al g L)) aaa gl Gy o (Say
.(Van Der Weijden et al. 2009) (Schropp et al. 2003) akally (Ll g,
Schropp et al. ) agai g Ul abie 3Hld can of oSay opl) QL) B8 o LS
3y ysan (e Gl Addl aball o Sl US55 a5 .(RONALD V. LAM 1960) (2003
Hansson &) (Schropp et al. 2003) Ll W G dsas Gl 8y ) Kl
2y Al dalaiall ALl didac agh ey JUlly . (Simion et al. 1994) (Halldin 2012
Janll culad yal g8 alaell 2048 sale )y aliaiol Apall fiadl Jamae ¥ lld b Loy ol
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Lo Cgeye e dpmpda ol il ga Sl &8l 2ey Al g Y A 3ale )y (alaial aay
(Tallgren 1972) &ud) 8 4l Gleyill pmy Jo ol IS5 55y e sie Y Liaglsyyd
Jpeanll eyl e 8 isa) audl gl aefi cany L, . (Aimetti et al. 2009)

.(Aimetti et al. 2009) dud) Gley b (aygaill 3 paleall Gllliall e
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P-15 LAY Loyl
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A S alaall lele ey Scaffold Aaus daaall agalall alaxs Joxi (& Covani, 2007
481l daalaal) o galall 2c s Loty .OSteOCONAUCEIVE (adaall saill dsa g 3ol gy odaal) (<230
cgabandl Jaagilly abaall JS& o (g pailly adaedl (0685 dalsy oakaall J) S

pdaall sl al Al DA o galaall saill $ball agalal) s Loty

ol el 4l dooad) liy by Vs Adled SSY) axkall s I adiel) axdall o ey
Bacci et al., ) alaall 340 gall hliially axiad o il by sale) (& Aaddial) apndail) ]
Jaly hlie e sl Ayl myla Bhlie (e S adiall aekall o Jseandl (Says (2011
Oy oz WY1 aae e AgIAl agadall 34 4000 DAY (e apanll 0 Jilaally Ay pad
O b dee sl o) L ¢(Cordaro et al., 2011) dasll dikial Jame 8 dyliens
s palall Aaild) dakid) & s 8 ) DY) s b)) e pakall 32
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GashaY) e e axhall Y g8 aba dee U dalall A8Vl dmiia duale aseh

.(Pommer et al., 20()8) (Martinez-Sanz et al., 2011)
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2010 sle 4Days Sanz Jé (s (Chen & Buser, 2009) 2009 .le BusersChen

Aphill Asalyll



el glall Ll gl clauil 6 Lisahgg Gihgll cliigigllall yaga Aylled pudil Auyaig Ay Auwl)s

Agalaall Apadiall (haall aliaial (miged & dydll eyl Jis (Sanz et al., 2010)
Jadly dyalaall agalall Bulsi &5 Gull 1B aey A gl sbad e Blially LAl

.(Vignoletti et al., 2012) (Sahlin-Platt, 2011) # Lyl & Ly sl

O ) i) ey Al g iy o Lliall dmgie dealie & o3dle)y Vignoletti g
das Y S0 A sanlly A alaal) Al J8 ELS aie iy o S Aysis Slsey il adas
leahatind gty 0 Apall 5ol gai am oY) in ale Jilu asee ply fase

.(Vignoletti et al., 2012)
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daliy clilgall e @laY) 8 1a ash 25 . (Nevins et al., 2006) daxhae il salal

.Aratjo & Lindhe, 2009() (Aradjo et al., 2008) <l s

: oS wdl) alinll 2y 5.1

Ay alaall ey dubp die Loy JAY1s Lalaaiad €Y1 Gl Wa e ledl) Jilugl) e
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:Bone Density dsalial) 48Ug.1.5.1

Y il o dhaaal) BB Caiat aia s 1970 ole Linkow ol

By Ayt Clilues 2o Lol AL dpadie aan (e callly b alie 1 Cilial

Mslad Ji ek ol z3sady bl (ge Jiliy ST A8 cililise @ I Cilial

.(Linkow & Chercheve, 1970) caall fu alaall s dilies 308 cliliwe @ I Ciiial)

olae Wl e can ) saneie Jalse cllia (S calaall Lo sl ajla Cayped e 3l aag Y
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WS g aalial (e degene o ol aliall due g e 38 g peaall JSAN sl e W
Trabecular (aaall sass (3 sl alasll 20eS) (g4l alaall aaas Bone Density alaall

.(Horner et al., 2014) (s, ALl 23S, Bone Volume
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HU aliwsgla Clasg g 455880 Labaall calSlad) (0 A8 2525 2006 ale o335 Stoppie
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anil axaind) of Kar Lelad Luliall Trabecular to Cortical Ratio TCR gyl alaall

LAlalaal) 486
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:Computed Tomography cuugsall Adall ysatl) .2.5.1

SV ) aanl 45l Wils 488 Aal; Tomography alsiall sl e
Yoshimine et al., ) oall & abaall 28685 4ty bl Jsihay Caly oz litind ollaey Lalasiad
Godfrey aliwisls Alladl & Je 1967 ale (gysnall (adall jppaill 388 <peda (2012

.(Karjodkar, 2011) 1972 sle Jaall cilliy Newbold Hounsfield

el WSl g lash 288 8 (alya] Ay Gapdl jualal) cgll 8 A o2 aadiud
Dkl 8 Alladg Alle A8y (e ASEG Ley Dpalial) Gailiadd) dudyag KAl el Ayl oa

.(Ganhleitner, 2003) 2y piall <l gagal)
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.(Kasaven et al., 2013) 4 saall adalidll
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.(Liang et al., 2010) (Bilhan et al., 2012) (a9 bl apes gy o)l
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il oda sl Glasae e Al Aeledll dejall ais LS LAedial) Lkl Shall

.(Frongia et al., 2012)

:Cone-Beam CT 4uhgaall Lajal) 43 LAl jgaill.3.5.1

clumadl) Jali A5 ¢(Scarf, 2009) el ypeail) (i 402 1982 ole dgill o34 <iysh
Jynanll 28K ALE aanl) 3paa Al sl AlSs Dlas jaall Aajall 53 bl el Hela

cpnall e i Y B e Aabaia Hea o

lgillay ) dajall e abias Cone beam JSal) didas e dajs 22V jaas jleall il
Ol i caliay LeSFan beam  JSEl) dusg pe Ay (3585 Cua (gysaall il el

paall avall (3585 ) Ao el eyl

DBy sangs Dlaglaall Anllas 3angy Lajall difsns oolad aie 00 CBCT Slea @) s
DA e dajall st L 3aaly 3pals Aayd 360 Sanall dss 2] jiae 55y 3)pall
sasng aaiy Detectors duluall @il (o Glaglaall puand 2y ¢ jpeadl eiall S
By Clang e byseall S5 Native sl sysall oo sla ) A 5) sm dagiilly dalleal
abliad) (i o A8 yall salylly 33 3all canlall Jexy & (s (VOXENS oo CilinSay 4]
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Sleall 48 il Lage adaliall o3¢ ol ity 3a3n0 adalia ) Slad) A8 5y peal) ki )
Hsa J3 0sSs siall saga Glava Wsead Juadl Spiral CT (agilal) sl Loy JEs
Contrast lal) Z8all aidiys LS aleg) (00 e Ll sale by a sy 23 (e adaliall & Slead) Lhaaly
Fatemitabar ) daiasdl UGS Jla 8 Cpnd Cppess G uall e 3,485 Resolution

.(& Nikgoo, 2010

hsaalls galall gyl il eledll il il 8 Jualall €l kil e a2l
Ly Jsn el & ooyl llia o V) cigalaal) CBBSH e ills 2l oSU) apiil) Jlae b
lgasii padall 5ale (pann lldy aliall apndaill day i) alaall 8 Alalal) el CaiS e

.(Avila-Ortiz et al., 2012)

WS o el 8 5o 58 D gl Alls 585l aball o Glasls sy it Laiy
Lo Jalaill Al ggudd Tylai dyasall dusjlaall 3 sy IS Lealatinl (e ¢ api J<y plial

(2014¢ads Slaslu)ipuld ye saclue Al < oSy
Hyaluronic acid &g silgd) aea .6.1

Glo Gl sy Clal) 2B ey Gligyslle ) asageal) Cuigyslla 5l @lig)lliell (e
Jiisd = N e Sl e Sl 8 (g 5y 80 e Dbl Sl g calliy Jisall 0350
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Gl ¢ 53] JS (o Al Al (i 4l ) Ca Aiaediall e g Bidediall gl gslal) 7 la
«=lys (Fraser, 1997) (Wight et al., 1992) (ssdall Ladldl e Lie JAls dnyiial 2y g 4aal)

.(Dechert et al., 2006) (Aslan, 2006) sl Y1 3 Lola 150
:Tissue regeneration properties aswdll saaill galsa .1.6.1

se b Cun LA ALIS gl 23l b zgsall Al 8 anaaY el ysllgll aan alasial
Agadl) Ao DU Bafiie ABES Bua Aigye go 530l granadl) JS5 (gs pl) el (5S5 Bale) b
ara sl Apailly sac s il ekl LS . (Shimizu et al., 2014) (Zhao et al., 2013) i)
Tuncay et al., ) (Oryan et al., 2012) ¥} sl Caplaarlly YIS daliall gl

(2013

Zanchetta )(Chen et al., 2012) cuh¥ls olball g2l alaall aresill 8 oyl Al o5 LS
Biae OIS Akl abaall apelly JleaV) JSEl G o325 Zanchetta ass -(et al., 2012
Caeny dallas &y ol sdlly (gylaall alaall o (gl dgal) & Gal G2 abiall Caall
o ) o i g g yslgll Gmeny plleally el dgadl (b Caadly 45)l8a el ) dllagd)
Sisang slude JSG Leejsh (Ml adll Pla e g3lall jualie JEnl Wi 220 L5 de ganall

.(Zanchetta et al., 2012) )le> blis
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Huynh-Ba et al. ) 3, Sidl sl #3al, (Campanati et al., 2013) (al., 2012
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(Grigolo et al., 2001) (Lisignoli et al., 2002) (Arosarena & Collins, 2005)

.(Toole et al., 2002)
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e By Al sy Aage (A Aladl) Ghaall sladd Lanigia (e ST (8.58) a5 el Fiwy alill sy
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o (0,05) AV s die Ailias] ANS @b 358 35a5 (30-3) &8) Joaadl DA e Lasd
sl pe pa A3l Byilie ) a8 2y Al o edlial 08 L) A ganal) Aladl) haad) slasl il sie
3525 (30-3) a&) Jsaall P oo oy WS cplil) (o el i dmys wlill (g el DG 2y
ila e mllal Apladll ghaal) slegd cillassie G (0,05) AN ssime die Ailian] AN @ld G 8
Y e el R ey s ye pe ARG WlB e el A 2y

Gy Al haal) sl cllass ey Alian) ANV €3 (3558 2gms e G e DA (e il
Cpal) @l 2y Ao el il Tilan) AU (35 0l o305 (538 Lal) Ao ganall (pania Gus g2l Als yall
D 2ay Uaye ellialy (plil) o el 2 days 2B (o el A ey il je pe A5)ally By8be
e e el R amy A ye pe A3laANG 2Bl e gl

ailiill



il gléll Ll gbaell cla.nll 6 Lisiange Guhll cLiigigllall gaga /glled pudil Auaaig Appa Awlja
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:Discussion 4iélial) .4

o3 eyl Aala it pe L) a8 aey ) i)l Jals Gigaally saaeie g Gllee fas
a8 Gnd) i) aay Ealall ALY Eilaal apis 5 85 .(Trombelli et al., 2008) ikl

.(Boyne, 1966) 415 (Sato & Takeda, 2007) (Lekic et al., 2001) 4z
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.(Trombelli et al., 2008) (al., 2003
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.(etal., 1996
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-(Hunt et al., 2001)
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Lisignoli) alaall 3)saall WA e e i jas lae dpadaal) dides i) Leide Jagisi A1) G
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il Ll e lasll B Jaball gyt DA o cabiall i) Sia el sl (aea o

adanll QI 71 e Apantifpall LAY 3yna
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Abstract

Background and Objective: Resorption of the edentulous alveolar ridge after
dental extraction makes it challenging to place an implant in the optimal position.
In addition, the use of hyaluronic acid as to maintain the form of the edentulous
ridge needs a clinical histological evaluation.

This study aims to evaluate the efficacy of the topical application of pure
Hyaluronic acid in acceleration of bone formation ridge that occurred following
tooth extraction at sites where hyaluronic acid is applied in rabbits and humans.
Materials and methods: the study was conducted in two phases, experimental
then clinical. Hyaluronic acid was injected immediately after the extraction of
lower first molars in the right sockets while left sockets were used as control. The
animals were sacrificed at 7, 14, and 30 days after tooth extraction then
histological analysis was done and Expression of bone morphogenetic protein-2
(BMP-2) was determined. Afterthat, 12 subjects scheduled for symmetrical teeth
extraction were included. In the test group, hyaluronic acid was placed in the fresh
extraction socket while in controls no grafting was performed. (CBCT) was
performed immediately after extraction and socket treatment. 3 and 6 months
later, a new CBCTs were obtained. In the radiographs, (i) the distance (mm)
between apex of the alveolar process and buccal and palatal crests was
determined, (ii) the outer profile of alveolar process of experimental sites was
outlined, the cross section of the area (mm2) determined and the bone density was
measured.

Results: After 6 months of healing, the buccal and to a less extent also the lingual
bone plates had become markedly reduced in height but it was less in the
experimental group. The application of hyaluronic acid markedly contributed to
the reduction of resorption of the bony walls and the bone density of the alveolar
ridge was increased in the experimental group after 6 months.

Conclusion: The application of hyaluronic acid in fresh extraction sockets
markedly contributed to the reduction in the hard tissue of the edentulous sites.
Keywords: hyaluronic acid, dental sockets, bone healing.
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