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Abstract

Introduction: One of the most prevalent difficulties and consequences following dental implant
therapy is the loosening of the abutment screws. To reduce this complication, giving
a reasonable solution that interferes with the therapy as little as possible can be
critical. Thus, this study aims to investigate the effect of cold on abutment screw
loosening in implants with internal hex done in different bone-level implant systems.

Materials This study investigated bone-level implants and the degree of abutment screw
& Methods: !oosen_ing caused by cold. The implants were divided into ghree groups of 10
* including (DIO) Korean, (ITl) Swiss, and (Paragon) American implants. The

abutment of five samples was cooled with endo cold spray and 5 samples were
torqued without cold. The detorque amount of these groups was measured after
placing all abutments in a thermocycler undergoing 5000 cycles. After collecting the
data, using the Covariance test, the data was examined at a significance level of 0.05.

Results: The detorque rate of implants under the effect of cold was 26.22 + 2.62 N/cm, and
the group without cold was 25.46 + 2.70 N/cm. There was a significant difference in
detorque between bone level implants before and after cooling (p value < 0.05).

Conclusion: Cold is effective in increasing the detorque force of the abutment screw in implants
with internal hex in different bone-level implant systems.

Key words: Dental implants; Abutment; Temperature; Screw.

Received: 11.11.2023 Revised: 08.02.2024 Accepted: 12.03.2024

How to cite: Khodadadi T, Khodadadi R, Khodadadi T, Fathi A, Nadian F. The Effect of Cooling on the Loosening of the Abutment Screw
in Bone Level Implants with Internal Hex in Different Implant System. J Isfahan Dent Sch 2024; 20(1): 43-51.

Fr 1E o lgs <1 6 lauis <P o 695 cylginnl (Sul juyl 353 6350l o


https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://doi.org/10.48305/v0i0.2107
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394

=93 ol i

OALID dlxo

@ https://doi.org/10.48305/v0i0.2107 Oldol SSligaolis

> .
—Crossref OGPy ()Y NPy

Jo 09 sl 49 518 350 b skl 10 Conill gw i Ji 9 o g il iy 90

| . .
ledal (S psle Ry (K us GouSals (mymids Sl g awaS (slab lESS ) ® GAlad (55

Ol olgiual A
ol s s s Al it . ST O golslas Lo,

S I (g0uSuily ¢ Sl sla gy 09,5 ( Sl slacilia] Gladss 1S e ¢ )bdlinl 1 Jggumo odiuum g3 .Y

Email: khodadadi@dnt.mui.ac.ir Ol ool (laduol (S pole oKl @ r,_gbl.:‘..\é- > g

Ol el ¢ loduol (S5 pole oSty ¢ S > (gouSuil ¢ el (slb yidg s (hiueS ¢ gldd > (1S5 Y @ s .
Olpial (S pole oBasls (Sl lais (goaSisls (555 09,5 ¢ SIS Slge lidss 3 e Lolisl ¥ ‘;79"3 W)ﬁn,
ol ol 6 4 e
el et e e e o ° sk 3L 3
(SEpols goasluils ( Slais gy 09,8 (pgmiils sl iesl GaieS (paass jLiws O -
Ol oleasl lprol Sy pele olKiils

b )0l onlply sl e cantll (s L8 Gl il Glops Sl g o)l il I e sewsdo
adllas (pl e ) 8L 4l (5)les ol (el ) oYL Caenl I Wlg o loy b I3 ST
o] sloptans 3 (B S b slacilia] )3 Cisll g b S Loy b pp i L
A plosl I3 o1 gline
Ao ciaill g b J5 ol 5 ) J9 0 i) (ppp & (2R 090 & adlas (] sl gig g Slgo
Paragon 4 (_swsgw) ITI ((slo)S) DIO culisy) Jolis (obY+ 09,5 duw o lacidias] .cdlsy Loy
03> )55 Loyus (9 4595 B g b 3y 93l Loy (6 ymaol b dige 5 ADUIMENT 2505 a5 (2155 50])
0,5 ol Syeid ()l5ae 5 A5 000> H8 jed Be v e b S lwgo i slSiwd pd riasl] (gded (s LA
clbs mhw 3 @l oo Covariance ;ge;l 1 edlil b GleMbl (gyglaes 5| b (5 pSojll
a= +/+0) A5 plog] /-0
bl Loy Jlesl Cpss 05,5 5 YEIVY £ Y/SY NICM Lo J ot slacilos] S)sis olppe  :lnonidly

O Syl dm g (08 g Jl B e (g dme Cglis pimed g YO/FF £ V/Ve N/CM
(p value < «/+0) s sanlie Syes e Y 3l o) e sl

kel laptuns 3 (B Ke b slacie)  cisll g SHes o e Gl 0 by o5 guSeuis
5 Tl glacilol & bayo Lop Jlasl Jl py S)555 (lie e 9 Conl S50 J9 g oglie
g ZIMMEr slacidosl 4 bgspe )95 e (9505

Lod fauy fcinill ¢ ls ciliesl  :ldo flg SulS

VX NNYIYY by G, VYN Mol b VEXAIY 2 byl s,

o b slacalio! j3 Cusll g ool Jib p Lope 3l oy 03 Lol e poel (23 e g5 ololas Lo, sololas (iS5 solslas o 4 Ol
FY-O) OOV e VFe ¥ ledal (S8 50h0s 0uSLasls e s oy slocilasl ,3 5l



https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://doi.org/10.48305/v0i0.2107
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394
https://orcid.org/0009-0005-0215-7997
https://orcid.org/0000-0001-8226-8403
https://orcid.org/0009-0000-5708-4696
https://orcid.org/0000-0003-2415-578X
https://orcid.org/0009-0003-4428-5394

oo g gololas ouiss

Periodontal ligament « ksl ol bl 87 sl-0T 5
S iy gy 5 Sikeal 035 3y OT (S22l 1
Ay 6 e 4 0T SIbl Ol 5 0T
78 DS Ll o 5 pde g 0357 Jas JLESSE
Gogs (V) 35 0 Cileasl 5 Ol guzal o8, L6
Gl SGI Jlasl o) €5 ¢ omnld 5 Cialll Jlas!
Olys oIl 5 5 Dt GYsb Cud g 53 cage JAE
oo 51 o plil Slalllas (o .(V0 VF) 30 1) il
Juast ol (19) oLKes 5 Duyck  slidss o5 8
5 s Ll b Cou 1) Calal Ol bl Ol gl
oo Jsb 5 Calizul odiS o IS Ol 5 oo cmimmen
A AY) 54 dal g ik
B 9 I Ry 90 4 Ll 4 il ! JLas!
g 3yge 2ol Ll i el s el A OIS
Vsons 5 Sl 0351 gl Sl | 5483 536 5 03
Sl Hlad Oud 5yly Loy Cdls WSl Cuslie
Ciloag) gy A28l G e o g3l 31 3 Lo s
oy cale gla b a1 Gl e bl s e s
Pl 5 i8S Cpmma 5 gl S 4 (Ui - e S
s b gl &S A (b dlail ¢ 5 ol 5 6ol
Ciaibl 5 2enSld oo gldhols Jlasl sy ol 5o S5l
Skt ol iomen g o35 gl G g4l
OB amg 3,58 il s ob S Load point b Jles!
S s s 4 bl 5 el (08) w g
l,.,a.\,;tle;l;&uﬁwam;)\,éﬁ;&,du,,g
Aol i ok Ll el i Sy 4 4 s
4 Camd ey Coglis (Jlal Joy opl 0o Cpomen 5
5 Srimurugan (Y+) s5d o edalin sb (slay,s
S Aol s D pl 4 5 ganllas > 0K
rg BB A 4 e Sl Ciaill 0557 SO
9 43 dy 0 bl 5 w;ﬁu Py polae
sl 51 8 Oloys i Olye 4 Sl Sen ol ol

(VV) 258 a3 Cibas| 6575 555 (615 22

fo

sl gy s o g o il oy

40Nk

Candy &K (godasOlis adldis By Cwws
031 )3 S o ) Sler Comar 8 el S5 450
G s 4 Lsd o O Sl & ola) S beS ) 5
5 (eoladl sy (b a8 pages
(U35 5 aolen 5 (S o) 0163 b Jas o n 50
oolse aolLs Osls s () 38 e s
S osb sl o3 gles s Shas il o gllaat
3 b ) ol 50 5l 31 (S5 iS5 B 55
Ols o s lp b ¢S e GFs s 5 opl
aslsl Oloman WOL)s ol 55 059,60 45 A o eslizul
(2ME 3sn s O g pde il SV LI s
Sl T 5 (blee ¢ 5 s OIS O T
phe e o oSS Ol pal s WOT o Sege 51 s g5
(F 0 Ly Il Ol b ba5g p opl afitens B |
13 5 el sl s 3 (K a Sy Oleys o5 !
Sl p Sl ki Jio b Slis s gl @5l sl
Sl 3 5 Uhilay Sulsy Bl O s HESS6 35
Olys iz 8 .(0) Sl ods Sj iS5 VU
Y SRR CI s LR PR W
Ol bl glacsly cwbeT la 2S5 555 b 0T Os o
(P) A3l axils |y O ezl Jdow 5 (6 puite slae 5 il
ol 0SB G 5 Al llse
sl 5 7 b dex I el 3 (Screw loosening)
Lol by sl b Fan Gl pde (ot s
i 58 5L V) gy (S 035 ik (59,5 hms]
(O 0T b 5 osle i (A (ST 5e 2
Obsle sy pde b3y Gla Ol o8 Ol
pe okish fate Slakd 3> Olse 5 (V) B[ASIHRR
Sl S5 L g e & Sl Ll e il
llas Ol dias o Ol Olallas il Calisee Sl
Ol aoms 33 5 F0kabl BB o & Slalsd Ol
Y1) il o S Gl pude 31 (56 S sl

101 Jlgs ¢ 0 lauls <P o 693 ylgiual (Sul joylaos 6535u5wls od=zo



OB g golslas s

w8 L5 3058 a4 e 10 slaw ST 25 5 15
sde Yo ol N VIO Sy g 4 addllae 5] s A
Jols &5 s p L Bt Sl oIl 5 s fail I 0 il
4 35 50 Gz 5 003, Sl 5 W3y 09 8
DIO Jy i Cekal) 038 hd plowil Oyp ol
66, Centum seo-ro, Haeundae-gu, Busan, sl S
s sil g sis el Y 65,5 Republic of Korea
Merian-Weg 12 CH-4002 Basel, o s ITI
Zimmer o S1,L Jy si5 bl ¥ o5 § Switzerland
Aston Avenue Carsbad, CA 92008 USA IS T
Gl sse Sogo 4 S ST GlaeST L s
eIl G3,5 ke (63 ga8 Cordge 23S il
a0l (SUTVEYOr)  yps e  bug )
4. (surveyor,Ney dental,bloom field,CT,USA)
sy Skl sde Ve bt YU oy S ¥ 5l plaST a s
300 Lo (6 el by aog S51 (S 55 o sl slaz sl
b 3s o> il s dali 038 )3 5 okd 5 3L ey
o Gl & & ol ot 2 o et ST
Cedar (Model DID- Jlzwus e 6555 u e &S558
T b e 4,Imda,Inc. Northbrook, IL USA)
oKaws 33 e 5 S5 YNICM 1, ciusll
(Delta Tpo2, Nemo, Mashhad, Iran) [l 3
Ol s 3 2313 13 S JLS Uslae 57 4L B s
Gy bl Gl iy Ab gy p Bos 8 ol S
YY (ge5us SPSS il )3 Wesls o 5 4 20
(version 22, IBM Corporation, Armonk, NY)
dolin (sl shee Ol 5 o S0le Sl Juls
oty T Y Ll ol Sose 03 s Aoy
e Dose 3 50 S S SE ke glaalis 5 b
Man-Whitney s Kruskal-Wallis & 4037 «dal & (g1 3
(0= /00 (g ols gan o) 55 o (o oda (6l
LYFAOYF oyl & Slides = b Jols jtag3 ol
A2l IRMULRESEARCH.REC.1401.270 Y-l o8

11601 Jlgs ¢ 1 6 louis cPo 69 (ylganal (,Sul joyl 3o 6355wl s ed=zo

Coill gy o b g Lo ST (a0

wn ol 4 35 gadles s 0,Ka 5 Koosha
b5 BB o oS 55li8 S sl s
(YY) S50 2l laos & e b duslio 53 Bl (ST
S L Ol 355 gadlae s 0, K 5 Jalali
j‘wa};%f‘)bés‘)j.))‘v\jﬁ).)LQJ‘Q‘S.J.A‘J:&L{
Ll a3l 35 sl &5, 503 5lin & S sl 2 1S
Cwd e cpl 4 g 390 Hld Jme o);u&ﬁ;’;)w
S casbcdl Ly 813 b 0 ST &8 sl
(V) 3005 55k 5 s (6,15 sime
ol s gandllas 3 YOOV Jlo s 0,8 5 Asli
) s SIS U5 1 eslizal oS Al Cews ames
5 S8 Sl el (Gl o) b 5 A
LYF) 35 g0 ey OS5 ot (51580 5 55k 5 olis
©3y 0T L5t cde 4 Screw 100seNiNg el 4 4> 5
Jail K8 635 s & odd ik Soe b
Selse Sl @ a5 b0 8 2 (55, il s
Cov ) eSS 5 il Jlasl codi g (Slag s il
ST P I S K O P PN e
@3l b Gl 2S5 Sl e g s Jla]
J)Jﬁ}‘bﬁ;k})a‘&gﬂidw“;ﬁ&w)ﬁ
Lo oo 6yl 31 3Ll b 1y CiaSbl 0357 3 5 gy Lo Lot
A6 5 S sl Calites I 0 slacibasl 53 5ol
25 el B o) SCTEW loosening Sl b o5, 15 0T
SAs Jb L S )y ol selllas e
2l 3l b Jho sas b 5 3p Sl ay

Ly %95 9 Slgo

Ol S b AT g Sl ol sedllas g
) &b IRMUIRESEARCH.REC.1401.270
Ol (S50 (GodSiils 53 VFrY Jlu s anllas
Iy ol o plosl AT (ladisai 535 2

o s pol sadllas y3 4 g W SIS (6 S 4 gos

2



oo g gololas ouiss

ool gy b S g Loy ST oy

LAJ.uJLA&ljl..\a.}jﬂ:dﬂ&aGLACQJ::M:HJASJ’SAQ[}:\AL;JLJL;LAU&LJ:\ CEEN

Silen BHES 53,5 30 31 ot S3953 59,5 3y ) I8 S 153 il
VA- YEIY YEIVY Sile Dio
NA NI% NN e Gl
Vig YO/Y- vY/5. sl
Y- v&/a- ¥/ S8l
<I\Y YY/YY YY/N - onsobe Zimmer
oY vy ¥ Jome Bl
o YY/A- YY/a- Jils
J¥- Y¥/o- YY/§- Sl
/YA YA YA/ oSk Tl
NiYS ¥y <Y P
ofee YAQ YA/S sl
e YAV Ya/y- Sl
AIvs YSIYY vo/s5 Sl s
-IA¥ vISY YIV- Jane Gl 5o
o/ yy/a. YY/0- sl
A7AR ya/v. ya/y. Jroqits

S ITE & 55 peoman g (D VAlUE < /0 0Y) 5505 545
2 s (P ovalue = 2/0V8) sy s g Dsls
Call sy G sl Zimmer Wy
S8 e ol s Ssles JST 55 .(p value = +/\VA)
35 d P 0 Tikasl 03,55 Sl ey 5 0387 5

(Y Jgu) (pvalue < o7+ v3) 5,405

)

(EY D)

Q\}:AJA‘s;}AJAbbﬂJMUMLade):
T O JE ol ) b e Gal b g ap S0
o s 5 S sl S S il
BY) J?'-: JA‘}F ) J.l.p ny .\.&Lo.n G’\.,U; Cidas! Oleys
b 5458 I3 gy p 3sm 6345 Slalllas 3 assle
S s ki & Syl Jelse ol pluls o

.CM‘ e-l.:u C)L;.: M)LG O’L‘ )‘

g 08 5 b S )y sk 4 ol (saddlls
Slaptnes 53 Jols Ko b lacdbal s sl
sy 1y Sl sie ¥ sl (J O Doglaze il
ool 55 55 dad ¥ LB s mls 5 sl 15 )y
SIUT S eyt o sline S g5 Stmslie S .l
sl ;5 &S sl Olis 5 A2 eslewsl Covariance
Dio sl o > Detorque post cold s Jo O
(pvalue < +/++1) 5,05 55 55 gme Ssles ZIMMer
sy sl sme Dl ITI 5 Zimmer glads, o 5o
Dio 5 ITI Glaw, e 5 5 (p value = +/YVY) 5,00
AV Jsa) (p value = 0/004) 5,05 5 55 s sime o slis
Detorque pre . Oluds gw)p S uomed
&S sls olas T-test o 4057 (Detorque post cold s cold

J‘J‘S'.«u C)}L&J DIO .U,! BE) d‘,j Qy ty 6\.&%‘ BE]

Loy Jlasl ) ans 9 S8 S, 930 Ol jae oy 3 1Y J 92

SIS sxo R ECSY t Huro Gl ol eSbe
ey i Y/o <IN -vIs oY Sy




OB g golslas s

Sy BOT e S SR 5 sl 058
Jlazs| ol 1 das o Sl 30 1y 55k O (8L
T 035 J& Gl 56 550 S Oljs S 2515 52
N om0 B el e 4 s Wl Rl
5Ll o 53 il bl e 2l ole 1L
S O S RS s S Jele o 55 Cila
s 63k Ollas 3 S Wb sl SIS
Gaddlas 3 (YA-¥Y) Sl os b 5 8 & 15 )
il 0357 5 5l g 457 29500 ezl ol 5l
Wl Bl 255 il g C2a bl el O e
;.\Jﬁf,u:nxfc_ﬁw\ okd Oly ildee Oladlbs s
EF il g Sl 03 S r S ] (S
Cnilon Eely 5 35legn Son oas 8 3y b 11 s
Cieml 4o gazme 1 633 8 o Sl g i
K ey Dose 3 el sdes il
o Ll Sl g by Jlesl d&a ol
Db 5 4 pah s a3 8 15 hes 5 oy slag s
G IOV RPICIIN [ B PN VTG P R PR PPO
Gk 3l s iy il B8 s 1, S (S
S R e
Sl Sl g 3,8 s s S slead £
53 il gy Cladlos 4 (6,8 S gLl 5 Goe
ol 8o w0 5,8 JGl Gk 5 (oiast slag s il
(e w57 Ssmy Syse 53 (YY) AS LS
S Cmiles 4 0B oleS 4 (il e &S5
5 ol e s Sl Je il S
S G5 & s ol s Ml b S L
S5 el 5 b 4 K5 ppe sl 565 S o
03 el flite 7 gl JalST ulad 5 (BT Gl el
Ao Il i e g5 sl Sy ol e
3,505 39 Jlaal 1 (FF) 558 0 Sl i o
S 53 5 ikl 5 CaU g Gl 4 i Loy &S

)b@d“&d%‘&)ﬂﬁ)}ﬁ@a)))ﬁ

11601 Jlgs ¢ 1 6 louis cPo 69 (ylganal (,Sul joyl 3o 6355wl s ed=zo

Clod bl @y ol Jib g1 Loy 3l (o

s 4 &S ) or ke Sladdle 2S5 (s
)w)x*fbrdw‘i‘@dﬁ‘}ij‘dﬁfﬁl’f
wtls G Cileasl Oleys 53 ol e Jigy &S5 5 ne
ol 5 Al Sl e a8 s ke e iL
e o &5 655 2 Lo Jlasl 5155 S g 55
3 OUT 5 4 pads ol 5 osh e wulS OT o
Sl 355 30 b a7 3505 Ol 015 o0 10 3l St
Ciadbl gl o O oo ¢G> il )3 ol ¢S, 5 s
4 e Llg o el pl g Al e fals 8 gl s
ol a i Sy ikl 5o i sk s 5 STy Ol e
Ol (S5 ol 53 il (6,8 515 51 s
5y oo Olas los 4 g b oo falS o Jlesl s
3 250 bl Sl ys bl Sy o () 4
ol sl dals sl il 5 ol e Jlas!
Srimurugan- Lew g Yo¥Y Jlo 55 5L cdsl 6l 6,65
YY) s 0L 01, 5 Thayanithi
555 Oljr » b il Gaalllas mmls lul
S Osles oS Shge 4 dp S Caliee il
553 Ui b g p 05 S k) (03 xS
3w 593 Ol 4 s 3ms 03,8 s Sl e 5 S
64.«3&..,@&.;!;9,:.4_\}11)5)):;0\}:‘gu;u_\o;;
bl o OLSes 5 Srimurugan  tash L ol
3w S L3 ga5 Oly 35 Gandllas 53 LOT (YY) wib s
28 polie g5 BB D s 4 bl 05 S
Ok i il 8h g 0 el 55 oS
G50 5l LIS lag s o8 bl o B Sl ey
Sl A6 BWI cpl (Y0) LiL sk S i Skl
G L i 03 BEL L (g 0850 i Osls s
G Nem i Wl g oo adsl S5 55 Ol an (Y9) sl a5
4 adsl &S5 i (Jl opl b oedsl aze YO N/em
5 OdE b o 5 S ol b a0l
e Sl (s 5 3503 (Ko bogy plaw (S

3 (VYD) ST slowl adsl 1L s 1y SLS

A



oo g gololas ouiss

G850 g b adllas plowil OISGl bs oS 5 il
Sl ogh e olginy ol r.alje ) dgad R sldas L
Sllas 3 3,8 15 sn s Sbe Sla R
Siadll JolS OIS0 Sl g il Il 3L o T
sy opl 5o i Slalllas Sl dny 5598 () ok 3
i Vivo Slalas 53 Call ey 0k Jo Loy 3

AR

oo

Caaill g S5 6l p3Y S Ol SRl BN 0 Le e
Oslise ghoa) Slaptanm )3 Jls Sa b slacdml s
Jsl 5l oy 555 Olse (p Ao 5 Sl S50 I O
df)y“: Ol e Uil‘?y’:j ITI sl 4 by e bojw

ko

ST P NOYF o)l @ ol leg J"" o opl
456 IR MUI.RESEARCH.REC.1401.270 3|
S ple gedSails hasy il I abusnd

58 g 551 Sl Jlo Culem g 4 Olgins!

References

sl gy s o g o il oy

Al Al 0l 5w glac sl

b Sl 13 St Lol e 1 Ko S
S il ke (S8eo) (e el
a2 5 O fhe S el SRl 2
23 gt S BT L S sl sk
Sl s S e 4 el Sladl
Ok 92 25 e il gy S LIS b g e
Olge 4 Gl 3 5 eslazul a5 Sl ol 3ls Ol 55 andllas
Om ey ol ds s e zes s S, (sosbe
d%ljau;}liﬁsﬁqﬁﬁ%ljwl{\@
8§58 2l 015 sn Jlm (V) das o 2alST 1y ey 0 L
om S Lol Cy b Sl 4 e o & 5500 0L
SRIPl 4 e g ad e pl 5 3sh 0 Sl 5 il
ool el O 8 e 2alS 5 55
Ol 5 STimuUIUgan gadlbs 55 5 ol (sedllas s
Jo Ol 288 53 (6550 Jale by oS 3505 OLs Ol 55 o0
(NN il o oS58 (sl 5L o550 G55 SRIF 5 O
JmsﬁQ}ars,ouu&a\,@o\y@g\;@m
Sy Sl o ol Skl Bl (550

O3 rf @ Oly o ol andlle Galys gies

Sa B s Yogaups oS Ll wsel e

1. Kawahara H, Inoue M, Okura K, Oshima M, Matsuka Y. Risk factors for tooth loss in patients with
>25 remaining teeth undergoing mid-long-term maintenance: A retrospective study. Int J Environ Res
Public Health 2021; 18(13): 7174.

2. Petersen PE. The World Oral Health Report 2003: Continuous improvement of oral health in the 21
century-the approach of the WHO Global Oral Health Programme. Community Dent Oral Epidemiol
2003; 31(Suppl 1): 3-23.

3. Mokhtari MR, Radvar M, Alinejad N, Solati M, Sadeghi MH. Evaluation of alveolar crestal bone loss
around cantilever-based implants and comparison with single tooth implants [in Persian]. J Mashhad
Dent Sch 2019; 43(2): 167-78.

4. Cardash HS, Applebaum B, Baharav H, Liberman R. Effect of retention grooves on tooth-denture base
bond. J Prosthet Dent 1990; 64(4): 492-6.

5. Rajati Haghi HR, Nikzad S, Azari A, Kashani J. Finite element stress analysis of tooth-implant
supported bridges in rigid/non-rigid connectors in cemented prostheses [in Persian]. JDM 2010; 23(2):
95-103.

6. Berglundh T, Persson L, Klinge B. A systematic review of the incidence of biological and technical
complications in implant dentistry reported in prospective longitudinal studies of at least 5 years.

f4 1E o lgs <1 6 lauh <P o 6393 oylginnl Suljuy 353 035:01s alzo



oS g oIl oS sl g b b g2 Loy 5T ouoy

10.
11.
12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.
23.
24,

25.

26.

217.

28.

29.

11601 Jlgs ¢ 1 6 louis cPo 69 (ylganal (,Sul joyl 3o 6355wl s ed=zo

J Clin Periodontol 2002; 29 (Suppl 3): 197-212.

McAlarney ME, Stavropoulos DN. Determination of cantilever length-anterior-posterior spread ratio
assuming failure criteria to be the compromise of the prosthesis retaining screw-prosthesis joint. Int J
Oral Maxillofac Implants 1996; 11(3): 331-9.

Haack JE, Sakaguchi RL, Sun T, Coffey J. Elongation preload stress in dental implant abutment
screws. Int J Oral Maxillofac Implants 1995; 10(5): 529-36.

Kallus T, Bessing C. Loose gold screws frequently occur in full-arch fixed prostheses supported by
osseointegrated implants after 5 years. Int J Oral Maxillofac Implants 1994; 9(2): 169-78.

Johansson LA, Ekfeldt A. Implant-supported fixed partial prostheses: a retrospective study. Int J
Prosthodont 2003; 16(2): 172-6.

Byrne D, Jacobs S, O’Connell B, Houston F, Claffey N. Preloads generated with repeated tightening
in three types of screws used in dental implant assemblies. J Prosthodont 2006; 15(3): 164-71.

Hebel KS, Gajjar RC. Cement-retained versus screw-retained implant restorations: achieving optimal
occlusion and esthetics in implant dentistry. J Prosthet Dent 1997; 77(1): 28-35.

Zarb GA, Zarb FL. Tissue integrated dental prostheses. Quintessence Int 1985; 16(1): 39-42.

Park IS, Won SY, Bae TS, Song KY, Park CW, Eom TG, et al. Fatigue characteristics of five types of
implant-abutment joint designs. Met Mater Int 2008; 14(2): 133-8.

Shin HM, Jeong CM, Jeon YC, Yun MJ, Yoon JH. Influence of tightening torque on implant-
abutment screw joint stability. J Korean Acad Prosthodont 2008; 46(4): 396-408.

Duyck J, Corpas L, Vermeiren S, Ogawa T, Quirynen M, Vandamme K, et al. Histological,
histomorphometrical, and radiological evaluation of an experimental implant design with a high
insertion torque. Clin Oral Implants Res 2010; 21(8): 877-84.

Baldi D, LombardiT, Colombo J, Cervino G, Perinetti G, Di Lenarda R, et al. Correlation between
insertion torque and implant stability quotient in tapered implants with knife-edge thread design.
Biomed Res Int 2018; 2018: 7201093.

de Oliveira Silva TS, Alencar SMM, do Silva Valente V, de Moura CDVS. Effect of internal
hexagonal index on removal torque and tensile removal force of different Morse taper connection
abutments. J Prosthet Dent 2017; 117(5): 621 -7.

Shin HM, Huh JB, Yun MJ, JeonYC, Chang BM, Jeong CM. Influence of the mplant-abutment
connection design and diameter on the screw joint stability. J Adv Prosthodont 2014; 6(2): 126-32.
Sammour SR, ElI-Sheikh MM, EI-Gendy AA. Effect of implant abutment connection designs, and
implant diameters on screw loosening before and after cyclic loading: Invitro study. Dent Mater 2019;
35(11): e265-e71.

Srimurugan-Thayanithi N, Abou-Ayash S, Yilmaz B, Schimmel M, Brégger U. Effect of Abutment
Cooling on Reverse Torque Values of Abutment Screws: An in Vitro Study. Int J Oral Maxillofac
Implants 2023; 38(1): 94-100.

Koosha S, Toraji S, Mostafavi AS. Effect of fluid contamination on the reverse torque values of
abutment screws at implant-abutment connections. J Prosthet Dent 2020; 123(4): 618-21.

Jalali H, Moslemion M, Nokar S. Effect of blood and saliva contamination of the implant-abutment
interface on the amount of preload. Dent Adv Res 2018; 3(4): 1-7.

Asli HN, Saberi BV, Fatemi AS. In vitro effect of chlorhexidine gel on torque and detorque values of
implant abutment screw. Indian J Dent Res 2017; 28(3): 314-9.

Kourtis S, Damanaki M, Kaitatzidou S, Kaitatzidou A, Roussou V. Loosening of the fixing screw in
single implant crowns: predisposing factors, prevention and treatment options. J Esthet Restor Dent
2017; 29: 233-46.

Al-Turki LE, Chai J, Lautenschlager EP, Hutten MC. Changes in prosthetic screw stability because of
misfit of implant-supported prostheses. Int J Prosthodont 2002; 15(1): 38-42.

Alonso-Pérez R, Bartolomé JF, Ferreiroa A, Salido MP, Pradies G. Evaluation of the mechanical
behavior and marginal accuracy of stock and laser-sintered implant abutments. Int J Prosthodont 2017;
30(2): 136-8.

Sola-Ruiz MF, Selva-Otaolaurruchi E, Senent-Vicente G, Gonzalez-de-Cossio I, Amigé-Borras V.
Accuracy combining different brands of implants and abutments. Med Oral Patol Oral Cir Bucal 2013;
18(2): e332-6.

Berberi A, Maroun D, Kanj W, Amine EZ, Philippe A. Micromovement evaluation of original and
compatible abutments at the implant-abutment interface. J Contemp Dent Pract 2016; 17(11): 907-13.



ol g ololas 4SS il gy oy Ji g9 bo g ju5G oy 0

30.

31.

32.

33.

34.

Gigandet M, Bigolin G, Faoro F, Birgin W, Bragger U. Implants with original and non-original
abutment connections. Clin Implant Dent Relat Res 2014; 16(2): 303-11.

Berberi A, Tehini G, Rifai K, Eddine FBN, Badran B, Akl H. Leakage evaluation of original and
compatible implant-abutment connections: in vitro study using rhodamine B. J Dent Biomech 2014; 5:
1758736014547143.

Tzenakis GK, Nagy WW, Fournelle RA, Dhuru VB. The effect of repeated torque and salivary
contamination on the preload of slotted gold implant prosthetic screws. J Prosthet Dent 2002; 88(2):
183-91.

Assche NV, Collaert B, Coucke W, Quirynen M. Correlation between early perforation of cover
screws and marginal bone loss: A retrospective study. J Clin Periodontol 2008; 35(1): 76-9.
Ghanbarzadeh J, Dashti H, Abbasi M, Nakhaei M. Torque removal evaluation of one-piece and two-
piece abutment screws under dry and wet conditions [in Persian]. J Mashhad Dent Sch 2015; 39(1):
89-98.




