V) '\‘\d.ulmaJl_a.i‘\TﬁV‘}:é\;uYaJLa.&“Qufa)\,J le@hJJ@|*QBAJU&i}¢?3&amb@hdy

S5y allae
Cone-Beam Computed Tomography 31 Juols (1 gt damdtd oo dlasl g g 99
S0 il adgt S e b

X Ggmge yraw yiS0 FF Jlos b Slaxr fiS5 K 5958 3UsE 580 K (M (ol S50 K (g yuem (5m S5O
FEE ool T B8l S FFF _alls ndae pSS

WYY Gipdy o VNV /F cdle

RV L

Uliae L plgziwl waass (L))l asllos (pl JI Bad 13 Sl sl OB plops Jl Jud pl giiwl enaasS  Sw) s 183 9 doddio
O &bl s 9 (Cone-beam computed tomography; CBCT) ;b s yowe asibl b (5 55 5u10lS 53155 9095 Sl Juols aiuils
Bl 50 (Flass Bl eiliesl ad ol S 5 Yl gl ausls

Bla Jmo (il gl aiumsls .3 0313 )13 3w o5 0 ol gsxinel )3 caidel VY S0KikulesT (5 55 aslliow ¢yl )3 I bs)
Osstell bowgs bl 5 3038 el eilial 8 HiS1aa 3509 )95 Ul jae. 303 5 (yuss CBCT bouw 95 wnidpesl 034iS sl s
._).A"boél.ﬁ.hull.ﬁ)._l_.iinogk;i'.n&._\IA.Qd»)ﬁ&lﬁwm'ﬁx@ﬁ%ﬂ)ﬁ)'.ﬂ&)ﬂfe)|éﬂ

5 YE/FAENF/YY . NEM/YAENFF/PVE o ps ey Osstell jualiin’ 53505 S 9wl 9ol dpwails (puSilpe el

Qs 8b L pusio u GIIS Gine abal) kel Ll I .3 gr @2 p0 piesisbio » 59 YY/YA L E/-VD
Slas plis L wilpesl adsl w3 b ols Sise alasl) CBCT Joaw 93 02l (LIl (Sl gimw] S 1 lS azis

Ol il diuuils / adsl wld / Sy se asibl b (5 55108 (815 9055 / (S1355 wiluasl il o l9 Suls’

Gl 55 sass 65,Skos b CBCT olKzs yus!
S Coge cenl Al Cengame 48,5 9y Al
S A3 g S anl 395 M (aglysy Jals GBCT
s CBCT oSz s azl. ol oo € &y Cops
andlan Glys (oo ador Gludly (o ole 9eS
o o)Ll H3uSss  Sealiins oS > Codgame g 0uiSTyy
(5,8

adsl O3 (e ol Olginl CedsS L pllers 5o
Sl (e ol e g 0Bl (oo o5 Sl
L olo,s 5 0uSs JSes L=o |, Ossteointegration
(D) 04 axlge CunSs

e i) &gl S5 gy 51 555U I3
S5 @orS S5 99,5 S, @ (lyne a5 Wil ead
2,5 o)l uilisg; il 5T o il 55 (Seslie
Osstell ol 5l uiligs; pilS 2 5lbl (o2 612

: oo
S L plozeinl o leyd SenSh 5l 6 5L gged
iS55 = 51 () Sl oad (5155 0l
ey o0l 4 (Gl oleys 5 S s
SOl oy o sl (S5USS sla b
5 o eI VAN Jlu o+ Canl oid ke CiS Ll
Y 9 JBG5,85 plggind Gliee elaly oo
Slez 4o ceas Blsd i olgsial 1S g0l gles
shosliiawl L jb (sl (sl oo (V)53,5" s 09,5
Olgziw! (computed tomography) s 3 gaslS 31,5 g0
05,5 zo— 4o Hounsfield unit (HU) sae ulul 51,
S (e 5 330 bl o)l (hg,y (ul 05 e
(Y) als oladoe 4 ) Qb:ﬁ;’i.w\

Olaen (S ﬁ}l“' s zsly Sl saSaaly Aluis (sla s s 89X HLaliad *
Olaea (Ko ‘;\,lc slzils codlags saSitily 58l srennl 5 SLT 555 Lol i
(meisamkhalesi @yah00.com) jlaas (S sy o sle ol&utily (St yulais suSiils Sass sla33 g 0508 Hliess ¥**


www.SID.ir

OLISen 5 soma (50 S0

Sha cibial el gl SlS 5 Hleaiul Gaasls P

Sl el jgiws bl 5 Slias ags s,
a5 0ad g9y PIlOL sla o 5l ecdndy plowl owisle
@l ple 4T 8l (e f)s yhd atugy &)50
G Ve Shss e caleaal (20 )8 sl oy
3lg O Caglie Djgo 10 505,59, @y e (Sl
J5 bl cole jo agd oo 00938l o e @
SrSolr pslhie a S (b |y 0k o 355 led Jsb
9 po 8l wYlasl oles Slya 0 5 b jo )0 ez
4 g W 00 S el (55, 5l Cmgyy g Dlae
4 ol Al e g Glmil o595l (6 S sl jslate
9 St Jloel Ly 0,5 Jp0 o w0y &)l Lo
L pdy bl lgly8 (g9
S el 0,90 OsHtEll oSiiws Lawgs adsl LS

(Y Koy es s

Osstell ol&iws by ‘_g).; ojladl Y sl

sle colalas g_g..l:;g;—l 5l osstell oo paas 4o
Saile 31 ails  Kalen AStra piceas b,k 5 50
Gy i ool wl ail s olKiws oljen 4y a5 Astra
Sy a5 Sgiloglyanlis ¥ Al ol L palSnn
SrSolr sl g b Al e o1 Jsb 57 p 3500
ele 5 <85 )18 byl 0y9e LY dged o las
oS S
PS50 e g 03l Sl Jgaz ) pls Sl

oyl Gl G lawgi g ool o)l Spss 16 133l
ad )5 18 gl 5T o550
b

0l pdy >le yo (HU) alansle sae (S
HUVFAVIVA £ VFFIPVE Sl ol aigas 1 cailas]
Celias YY 40 59,9 S 95 9 Osstell polie Sl 09
g VEIVAE F1-Y0 i 5 4 lasunl o 0uls (5,101
S Niem? YE/£a £\ p/¥Y

C(F) 0 oo ool
oo Ja_wy u_..l..m‘ 4_..]5‘ uLu U‘)_"" lJ Q‘?M‘
Cone- 5l Jool> Sledewl ansils o alal) b oo
aJgl ol l5— L beam computed tomography
o220 )8 (o) 2 8590 |y (Slis Ctleon]
U )

ol ez pndy plxl @&guj o5 addllas S
ol cala] 20 1,8 bl o colaiul by colasl
5 g o 5 e e S aloli b i s
olSiws Sl v by diges aliuils sas g IG5 ,65
cbct Newtom, (QuantitativeRadiology s.r.l,Verona, Italy)
Slainye Sleziul gl asges oledbl acs 5 )13
u.ul-w‘ r CBST CJQLO.A g_:)}_ao L 9 () 4...9‘4 ij;
Sl e olgzeiwl jo ouds a3 Ol e 16
el sace oSiws Tracer 5l oolazwl b .o 3 1,8
O JSS) als (605 o5l

]

§ RSRAGR

0 dusti b Wil i o wlw! w CBCT  adaito o) S
L (Eurotecnica, France) el soe VY Legoxe
SR> L lgzainl jo o (o A Jsb j0 F/0 ,lad

(Y JSs) was

oyl 5 giidyos sl 9o JolS (6 iyl ¥ S

WWW.SID.ir


www.SID.ir

V.V '\”\J“J.uaa)l_a.i‘\V‘\\'_}fil:!‘Ta)Lmi‘Ma)\,J

Olsar Sless Rl olesd 5 (Sibihy asle slasly Lale alas

Sl 5l g 0090 el Sl o 6l m gidias] Loy
sl anils adsl calos el Jls,e5 5 oYL
Slocss wilay] go5 sl 6l oy 8y5m 4l
Gl ) Sehpilis ad, )5 a4 (2l s 5 il
Cwoldes e aS ol Gl ol el 0SS
Siaad ol ity s0e 5 JLS 58 Syl
@lel Bl 5l g)ls (pne alaly condlyss g o )lo 252
Jols o) gl L3 (slo it 5 o yeiie (ol oo
ey ;las Insertion torque s olie o Osstell ,;olie

ol Sleial a5 sls Lis asdllae ) 5l ol gl
SYL Culs g Y Slgsuul anls 5l aua oS
528 Sy 5 Sl a8l LS5 JIS58 oy
3lasS 05 Ve 51 5YL Osstell 4 Insertion torque ,;slas
5 adgl Ols as oy yiion saims las  (Sals bl
4SS5 4o Ol (oo cnlple Bk (oo Sl
Sl g ariwwsS (o) lgFnl YLl aindls
=l g axdle LI (51 ol S ,58 plgsed (VL
@ Lz >les plas ;0 CBCT oSiws el 4y o 5
@ldlyFesl 51wl adsl Dl g aels blod 5l Slgseiul
pgm 4l 5 8, eolital Gilishs atpedls ciob |
2 aslllas g oal ails y Gleil IG5 )58 aY (ool
shadlize (o )l Lol iz Sl (Slsteal 555
2y plol JI5,58 sl Ealis Bl

b adsl Syso a4 e gl 3 Sl
2l b aiteon Jao Slalllo wibils aion wish oo
ool sl iy aS oy lis pols addllas oS bS],
aS opl Lol ol oo (e o adyl ols Slgsenl JI
a5l ol Ll g aslsisilas Jlheasl 5l peS olis
Slalas plosl pilins aclas b cul Jas & )50
aS ol lis o aslllas o s wld ol o i
Gl Slesiul a8 asl s 5o CBCT olfis 5 el
(A) 2l oo jlo9% p Comnl 5lail (oo Gl i
bl adgl S e o sl oLl |3 5|
S 5 Shallas alox | 2y (oo ol lont 53, 5
oS oLl 5 Ll (V) o),iSen 5 Sl 5 () Lokl

sl b glls oab eolai ol Lo ol
oS bl bl e oo 5 asog glite
sbo gy 5l bl g 035 Jl8y55 1 (Slowa
Sldlas cpl (55,0 51 60,8 o colaiwl 5SLS o>

S COWEION- U ¥ U S JUR W B IR I KPS
OV Jgaz ) aid Sl (399 puitie A (o (51 Sxe

iy due b juio o (Sowod ally Y Jgos
Insertion torque g Osstell yslie 9 (HU)

osstell S, Hu
HU
—[-0F8  +IYAD Vowo S gy
SINEY e NeY . P 55,
Yy Yy Yy Wiges dlows
S5
JeBA N[eee ) ST I CH VS
SAAN . AR P b5
Y'Y Yy Y'Y Agod olass
osstell
Voo HEEN o] bF Soo g
NAAN IVEY P b5,
Yy Yy Yy gl olaws
Spearman correlation test  significant at level 0.01
ey

&y SLl3e (Jgore CT 4y coees CBCT ol
Oliee 5 4y an Olsd (oo abozr Ol jlans o ai)l,
o= (Reliability) SLb asdl o, 5 o Lal 1 meS ax il
9k 4 e Sds o CT oliws b annlie )0 olSws
aS gl 4SS (F) cwl a8 S5 1,8 cwy 0550 JulS
wasis ;3 CBCT oliws 1 ollgs o)l 0924
oo oyl 45 slssl lasl oo Slesel anils
sae wiile pasin sae CT Helica sl olSiws aiile
L sl oot oldl jaseis s alal, gljls a5 HU
PSS-S P VPR VL SN IRV JU RN U FIN P OW I SUWe | K
oBows pgas (nl )0 Sldllas £9,0 5l 8 o (o0
g5 0, LS CT oBiws S L a5 5,30 CBCT
5 CBCT oSews oUlg awy 10 59565 lallas
i S o a5yl gl a5l e
Micro CT olfws L |, CBCT oKws YV Jlu jo
95 Oml et 58 (Sme a5 0l (LS 505 Al
90,15 05 25 lemi ol dnls asa 5 o oK s
eyas 5l 0 slael LB oKiws S CBCT oSiiws
() il o
£33l I8 il i 5 S8 )


www.SID.ir

Ol 5 (soma G35 5Ss

s silial algl ol 5 Glsaial Gusls P, e

3. Loubele M, Guerrero ME, Jacobs R, Suetens P,
van Steenberghe D. A comparison of jaw di-
mensional and quality assessments of bone
characteristics with cone-beam CT, spiral tomo-
graphy, and multi-slice spiral CT. Int J Oral
Maxillofac Implants 2007; 22: 446-454.

4. Isoda K, Ayukawa Y, Tsukiyama Y, Sogo M,
Matsushita Y, Koyano K. Relationship between
the bone density estimated by cone-beam com-
puted tomography and the primary stability of
dental implants. Clin Ora Implants Res 2012 ;
23(7):832-6.

5. Orenstein IH, Tarnow DP, Morris HF, Ochi S.
Three-year post-placement survival of im-
plantsmobile at placement. Ann Periodontol
2000; 5: 32-441.

6. Behneke A, Burwinkel M, Knierim K, Behneke
N. Accuracy assessment of cone beam com-
puted tomography-derived laboratory-based sur-
gical templates on partially edentulous patients.
Clin Oral Implant Res 2012;23.(2): 137-43.

7. Gonzdlez-Garcia R, Monje F. The reliability of
cone-beam computed tomography to assess bone
density at dental implant recipient site: a histo-
morphometric analysis by micro-Ct. Clin Oral
Implants Res. 2013; 24(8): 871-9.

8. Fuster-Torres MA, Peflarrocha-Diago M,
Pefiarrocha-Oltra D, Pefiarrocha-Diago M. Rela-
tionships between bone density values from
cone beam computed tomography, maximum
insertion torque, and resonance frequency
analysis at implant placement: A pilot study. Int
JOral Maxillofac Implants 2011;26(5):1051-6.

9. Turkyilmaz I, McGlumphy EA. Influence of bone
density on implant stability parameters and im-
plant success: a retrospective clinical study. Bio
Med Central Oral Health 2008; 8: 32.

10. Song YD, Jun SH, Kwon'JJ. Correlation be-
tween bone quality evaluated by cone-beam
computerized tomography and implant primary
stability. Int JOral Maxillofac Implants 2009;
24: 59-64.

11. Turkyilmaz I, Sennerby L, McGlumphy EA,
Tozum TF. Biomechanical aspects of primary
implant stability: A human cadaver study. Clin
Implant Dentistry Related Res2009;11:113-119.

12. Magno Filho LC, Cirano FR, Hayashi F, Hsu
FS, Alexandre C, Dib L, Casati MZ. Assess-
ment of the correlation between insertion torque
and resonance frequency analysis of implants
placed in bone tissue of different densities. J
Oral Implantol 2012 (in print).

13. Oh JS, Kim SG. Clinical study of the relation-
ship between implant stability measurements
using Periotest and Osstell mentor and bone
quality assessment. Oral Surg Oral Med Oral
Pathol Oral Radiol 2012 ;113(3):€35-40.

14. Merheb J, Van Assche N, Coucke W, Jacobs R,
Naert |, Quirynen M. Relationship between cor-
tical bone thickness or computerized tomo-

2rb sl dr ol S5 el 18 5 03 42l5
Do 00l S gl 45 oLl Ll os gy,
assS ml g ogm ail mals o] Slgsewl anals
ON)aols ol jor 4y paein mlis v Slllas
awsls CBCT olfiws awgs YNV Jlo 0 logun!

L ) Sslize ol chls 451, Se5 o, ol
Ol g ol I8 pwy 9y5e Bl (o Sloinl culS
polie g olgil aidls o (g)ld g adaly a5 ols
asllae ;0 .(F)o,ls 5529 35,9 5,55 5 Osstell olKiwo
adgl o el 5l ey e Ve o Sl 6,508
O ol 3t s 9 9503 40 CBCT 31,5 1>
OlgFeinl dieails 5 JLSG5 555 lyminl Cualies (e
el e 5l B o dm a0 0055 aulxe
50 Oblhae 8 Al culasl adsl OS5 &l
) e 615 e Al aS wiols (Lt og5 axlllas
s5ls slo adl L Sladllas ol (Vo) 0 ks 0929 polie
olsdlas o0l Kol oa (V) Wl =5l 5 (OT)
O el 00) Lw )8 5 (\F) e o gl a8 To>
| Sl 4] S5 e 5 JIS,58 Slyid ol
Ol a0 aS isls plas g wisls 18 (o) 990
Al O e a8l Sy JIS5 58 gl sl
Al (oo i o Cuileon]
tile Al

Slallls § ol anlllae glo Cudgaze 4 axgi L
Oliee dz ;2 45 C8)5 Al g5 (o0 4z ST aline
G Sidiag) adgl Ol aal i leseial anals

sle asgel 5l ol o as el Sldlas )b 4 LS
CoteS bl 5l Slgzenl iz (>lei boojl Slgzeinl

|, 500 Jelse 51 lescal (oYU CoieS b 552 ooliul

s &bw

1. Herrmann |, Lekholm U, Holm S, Kultje C.
Evaluation of patient and implant characteristics
as potential prognostic factors for oral implant
failures. Int J Oral Maxillofac Implant 2005; 20:
220-230.

2. Lekholm U, Zarb GA. Patient selection and
preparation. In: Branemark Pl, Zarb GA,
Albrektsson T, (eds). Tissue integrated proslhe-
sis: Osseointegration in clinical dentistry. Chi-
cago: Quintessence 1985: 199-208.


www.SID.ir

V.0 '\”\JJ‘J.HA@)\_A.&‘\V‘\YEL!“TAJLM.E‘MaJJJ

Olsar Sless Rl olesd 5 (Sibihy asle slasly Lale alas

graphy-derived bone density values and implant
stability. Clin Oral Implants Res 2010 ; 21(6):
612-7.

15. Andrés-Garcia R, Vives NG, Climent FH,
Palacin AF, Santos VR, Climent MH, et a. In

vitro evaluation of the influence of the cortical bone
on the primary stability of two implant systems.
Med Ora Patol Ora Cir Buca 2009;
14(2):E93-7.


www.SID.ir

Scientific Journa of Hamadan University of Medical Sciences Vol.20,No.3, Autumn 2013 206

Original Article

Evaluation of the Relationship between the Bone Density Estimated
by Cone-Beam Computed Tomography and the Primary Stability of
Dental Implants

B. Heidari, D.D.SM.Sc. : S. Fallahi, D.D.SM.Sc. : F. Firouz, D.D.SM.Sc.
J. Faradmal,Ph.D. ;S. Mosavi,D.D.SM.Sc.

* k%

H. Ariyamanesh, D.D.SM.Sc.

* %

.M. Khales.D.D.SM.Sc. -

Received: 24.12.2012 Accepted: 8.7.2013
Abstract

Introduction & Objective: Study of bone quality before treatment is very important. The aims of
this study were to assess bone quality with density values obtained by cone-beam computed
tomography (CBCT) and to determine the correlations between bone density and primary
stability of dental implants.

Materials & Methods: In this experimental in vitro study 32 implants were inserted into fresh
sheep bone. The bone densities of implant recipient sites were determined by CBCT. The
maximum insertion torque value of each implant was recorded and stability was measured by
Osstell. Spearman’s correlation coefficient was used to evaluate the correlations among the
variables.

Results: The mean density value, insertion torque, and Osstell value were 1481.78+166.614,
74.69+16.33 and 73.78+4.025 N/cm? respectively. Statistically no significant correlations
were found among the variables.

Conclusion: The bone quality evaluated by CBCT showed no correlation with the primary

stability of the implants.
(Sci J Hamadan Univ Med Sci 2013; 20 (3):201-206)
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