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Abstract

Background and purpose: One of the main challenges in orthodontic treatment is relapse after
treatment and return of the teeth to its original position. Therefore, retainers are an essential part of
orthodontic treatment. Fixed and removable retainers are commonly used in orthodontic retention. They
prevent relapse and require patient's cooperation in using them. This review study aimed at comparing
fixed and removable retainers in orthodontic treatment.

Materials and methods: Search was conducted for articles published between 2000 and 2020
in PubMed, Embase, Google Scholar, and Cochrane using the following keywords: relapse, retention,
bonded, fixed, removable, orthodontics, and retainers.

Results: In terms of success rate, fixed retainers were found to be more effective in preventing
relapse than removable retainers. No significant difference was reported between the average times
required for effectiveness of the retainers. Removable retainers caused less anxiety and speech disorders
than fixed retainers. Difficulty in maintaining hygiene is a major problem of fixed retainers which leads to
plaque accumulation and periodontal diseases. No study was found to compare these retainers in terms of
survival and failure rates, although they were reviewed separately.

Conclusion: The choice of retainers depends on the type of orthodontic treatment, the patient's
condition, and the duration of its use.

Keywords: fixed orthodontic retainer, removable orthodontic retainer, relapse, failure rate, stability,
patient satisfaction, hygiene

J Mazandaran Univ Med Sci 2020; 30 (191): 166-175 (Persian).

* Corresponding Author: Rashin Bahrami - Faculty of Dentistry, Tehran University of Medical Sciences, Tehran, Iran
(E-mail: bahramirashin@yahoo.com)

166


http://jmums.mazums.ac.ir/article-1-15490-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-15 ]

o—Iils (—S )y eo—L c a5 fib alas
(199-1Vo) 1199 Jlw BT 191 s)ladd @l (w 0)9s

Liagi)l Sjain g Culi 5lm 02ijlamSi 4 (5)9)0

' 839 0l )i dible
" ol bl
duS>

b Ol A3 Comd s Si8T5l 5 Oloys Shay gDy ooz 51 Oleys 3 bl (sla 2l 51 (S idam 5 dislas
3 osliial Coaal g b Al o g3 )1 Oloys p Bl o £ 3 Lok Mg 611 5 oslial L e 4 ol
e (0T 3l o3linal gl 5lasy ()Ken o3 e 5 s | S sl S sz 51 Ol ys 51 dmy 05510655
S a5 ol (Lo I ds e ol andllae 1 Cos .l et Sl i Caliee Solgar 101U 53 )
Syl glaacs 1 s gl

(S ot 0 1SS el 0l IS S OLE 51 Sl eslinal Ly (6550 aalllan il 3 LB jbg ) 9 Slg—s
L e N R B S IO KV DNICH B SRCHTE. PO e, g
YoXs BYeor Jlw 5l SYlie (6 soinar 03 9d5ee .23 S &y 50 Cochrane 5 Google Scholar (Embase PubMed
YTy W)

BLays s 518 o 93 il oo &5 e 05 )06 1 e Sl o eSS 0 go O e 1 el aiBly
33 et Sa13Lime Bt &5 e 5 Culb (Slao i IAgSS 03 g (51 p3Y Olej Soke ke i 1l 18,30
ol sl Sl Glaodi U o 4 Ll g5 o &5 ot (SLaodi IS 3 5 ol b Bl 3 g 5 anllan 5550 05 8
e 45 | Sl bl Caley 53 ()l ol (slao g odas | S slow| SFpS WSS YD
5 L5 Cadlw (555 Laodly1gSS (e U el il 0 OT o 4 5 35800 p i 5 S o
Sl 05 plowl (AL 03 8" gl S 5 (6,8 Wil Ol i3 1 01 gSS 53l e 03l 45 a7 (glandllas
ol gy S8 o ) sbas ST o o

313 Sy OT 3l oslizal 0lo Sk 5 5lew Lol ¢ in 5,50 Oloys @squa,\;)u@i; sl 15 S Ao

M‘A@ 6)L«.:g C_‘f_Lﬂ) GQL; ‘\:mgai‘ Q‘J.:A 6&)@_‘) “fs_).’:h ou\ﬁ)‘u\@i} u:»‘.: ovUJH@iS ‘5.».15 '.5[5 bjl’

4o do
oKaws 45 Sl S o &S > 0l 0T 4ot o STl )l 3l eslial Jals s gl Oleys
ow&yYI&uﬁc:}Jdﬂwbﬁw:j)l 3>j_.ingau.§}l_.~'c.~liwj|:g;€>.§jﬁsdw\\g

E-mail: bahramirashin@yah00.com  is 5,1 (2w« (S 515 0aSCails ¢ sadl 65,51 51 VU ¢ JladabT ol 1 350l pg bl : giasno ilgo
O e ¢l g8 o8l ¢ S 3105 0S8 ¢ s g5l BjpaT 035 (obskul )

Ol e g5 g8 o8l ¢ (S 31053 0dSLESs ¢ gz g5l o2 g0T 05 8 ¢ gumnadnd sLiws Y

WAYE/YD 1 s s )b WAUBNFr S-Sl g gl b WRA/F/YA L il ys s )b

1V 1999 ;31,191 a)ladd «@) (s 2)9s ohsijls Sibjy eole alSiily alas


http://jmums.mazums.ac.ir/article-1-15490-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-15 ]

W3303)) S)aTs § Cl (slo 033)lsgS B 5)910

il Jalge 352 g ol b (0)3,108 36 0ls
ey 1ugSS 5l osliul Olimean 45 5515 55>
3 LSO pand 3jlu oo p ol ) oS e
e GYsb eslinal Sl iy oS S0 lap
SV 5 ()35 3lom | ol (sLaols 1S
S Dbz Sl ok (2 LELL e Jlo ) s,
i Jols LS 5 Laodiy g 6 55 nl Sl eslizl &
S eslizal & Jlo 53 dil o 01 gSS ol Sl 03lizul
soblsl JaalS JIsas oS e (slaods eSS
s slazel Oljee il sl o IS YNl zals”
35t OT o a5 plarl 5o ) sl 50131 55
Loy 3l eslinul 0laj 45 (S ds) oS
015 1 oslial el @ 4z 5 L (¥ § s
5 o 51 6,8 s Sl (a5 OLays 1 ey
ol sl OT Sl oslizal (g1 jlew (6, Kan puoman
Al g sl Cilie Sl 0,14 55
9Ol slaeds g s lie bl anllls I Coua

J";'L'g_fa Gﬂ'b}:)‘)b 54}&&

b b9 9 3lse

S g dal gl 55 e ) so 4 Sl adlllas
Sl eslizal Ly 5 &S5 U1 slresls slael Sl 5o
(S et 0y el 0,1 SISO 1
N VI NG SR PG R g, 15,
el 4 5 S g

SLaol ol 53 33 go SVLis Oloo 5> i
«Google Scholar (Embase s PubMed sL_e3b|
S OYLae (6t 03 9dmes LA el Cochrane
L e 1 e 350 e Yo ¥ LY Jl
WV ol &G ST )y 50kl ST (gl j s lST
5 ol Gl 1ugSS 5l eslinal 487 s 2L Alie VY
b i VWV sl ol 515 s 05 S aglie |y &7 e
2335 i3 33 39,5 )las Glols 5 JslS s
el o s 83 SYle Ol o o Vs led ls g

\)uolbsfﬂ@jw Ols 4 55 5 95 g0 0l
oty el 40 S5 5 s sl oSSl o
ol Kas 33 £ o Orthodontic Relapse) _.is |
Tl Sl s la b 1B 3l 5L Y 5b Ol e
s 55 o)l Slalle 53 .S I il ods
i35 Ol y3 0553 &G 5l s 457 sl ok 0l OLis
Il 4 Ol iS50 b ST Ao y3 Ve Sl t s
PN W PPN R U SRR F- R
Lo b Cde 4 pam 5035 Oy Jbo iy Sle
s34 (PDL) periodontal ligament 5 a2 ¢Syl
o=l L adaly 5o Lacess gl ol JSie .ol
LS 5 0T (Frim 2Ll pde ol
31,30 53 55 andyle OT Ol oo Ail o Calibes
L OT 1 (ol a3 Ol (ad 5 035 uite o sl
woyle aS Cil plam g JB a5 LP)5,S s i
A b e 5 Sl sSTB w in 551 D
S AL e s osnbenl gladllis Hlstla ¢ 5
S Glaols Ol e 5 BT o O3 a2 51 OIS
3551 Olays (gl o kiS anxl o jaied slallLs
=y )l K a5
35 S S Sl (i e L
o S (e O 3,15 (retainer) o165
Sleslial o3L L Olaj Sodos 350 53 (S T i
ol o5l 350 5 OT 0l 4o 35 C}S}@.ﬁ)‘.i,@i}
355 (oIS Sl oslizul &7 Conl 0dkd oo
()3 5 o 5 Jlw pdim > SV b Sde (6l
3y 50 omid gl 33 055,00 45 0l )ASS oo! g5 9
5ol Lol eSS et 3,8 o 1,5 esliul
05 1SS dile ol (slao iyl L Azil oo S e
GLrod s lagS 5 S OIS 93 40 0y b Jate
dle ¢S mete 0,lugSS  retainers multi-strand
B sl e (ESSiX) e s eols £ Hawley
0SS S et 5 Sl oGS L go O

i85l e 55y oS i oGS 1 g b

11999 3T 191 a)laib «o) (s 8)9d

ohsdjls ¢Sibjy eole alSiily alas YA


http://jmums.mazums.ac.ir/article-1-15490-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-15 ]

JSnm g (gag pbbisjlawn addle

database ;i sl s 4 YGe

(FY=314x)

3 b bl e s 4 s Gl YU

A=aliasd) s 035 )1 S by s

A 4

b i b)) 6l oS SV

(YF=3lua3) Ll

E 3555 bk 2510 s 4 Y.

(V=31 ) G 5 anlllas

A 4

andllas 4 3555 sl slas s> SV

(YV=51ux5)

L8 EABL C)ul.'.n Y. Ol J"‘/“ RICPUSEIETVY

atls y OV ol jlasl 4 ) o)led Jgd )

95 ol dwlie Sz gy 5l e OV Ll 0

LS G ) s ladie ) 0514

LOT cidw 1 Ol e du la —)

G ke 5 S Ol a3 ) g e Y

Loy 1SS 1 elizul 5L 3558 Olej oke dunslin ¥
oy d 55 6l

Cdlg 5 Js g S8l 5 S0 -F

AU 5 0k Culoy bty 53 55 ol Sl -0
S5 S

ey o 5 Sl ay e =7

YoYe B Y Jl 5l Yl et 1) osled Jgi

= S SR ok § BN
g 93 3 o3kl 3 (olas 5 2ol 5 ) s Jd a3 515 s Dk, WhiCh Waly forward? Fixed or removable lower Efficacy v AECK "
e e 5 T o A5G 533 2 53 Dl Dl 3 03 5 M5 (g0 S5 i 5 ul retainers
03 25 i S 7 e i 5l ks g Lk 33 S 8045 SIS 36 Suvival analysis of orthodontic retainers Efficacy/Survival and 0)din YA

failure rates of retainers

O g ol (53 2 S i 024455 31 g Dy 5 i 5 S o0 sl 0t a1 StaDIity of orthodontic treatment outcome in relation  Efficacy/Satisfaction (1) Steinnes Yoy

s b (6l g S (65 S el Oslen &7 Lol O e 5 WS o 36

to retention status: An 8-year follow-up.

2l o 0TS i 5 b 55 e 53, St S ge Ol sl b sl o146 Efficacy of removable versus fixed orthodontic Efficacy (W) Hussain Y4
retainers. Systematic Review
Pl st Aol omen 33 3 Sl 03 5 oy Sl i 4gSS S aslizl e 0lays s 0 StabIity and side effects of orthodontic retainers-a Time (W Westerlund Y
L e e - o . Systematic review
b Bl 5 sl A S e b Sl S ol DL b oSl p3 0
RO P G
1 6745 S 5 e ol (5l i ST ] 4y o Oy 51 ke 2026 > IMIPRCE of orthodontic retainers on periodontal health  Satisfaction/periodontal ("))Rody Yo

5 g5 4 513 D5 o 5 Sl 0313 21T ik 1y ol 5 51 oo i sslind LS
05 3 85 3l o3l G5 03l 55 Sz, kST (555 00 IS

fluid

status assessed by biomarkers in gingival crevicular

835 ol Jlisy 5 Cadr (635 51y St sla o J1gSS e 26 A randomized controlled trial of three orthodontic Periodontal (v0)Edman Yar
retention methods in C lass | four premolar extraction
cases-stability after 2 years in retention

3 03 Gl o3 S el Bl 5 35kt &S 5 Sl oA 5 53 (53 515 0l wolae COMPparative evaluation of salivary microbial levels  periodontal (v+)Eroglu Yo
gy sy s S and periodontal status of patients wearing fixed and
225 JBiayp &S e romovable orthodontic retainers. American Journal
of Orthodontics and Dentofacial Orthopedics

L ol JB3 2 Dl b 58 3 by o5 4y i 1 b sl 0506 515 05 wallas ) T effects of fixed orthodontic retainers on Periodontal (\)Marie-LaureAm  v.y.

s 052 3 NS e 4 b e Jil

periodontal health: A systematic review

(Sl 01155 3 oslizal Ol s LBl Sygs 4 g il (o YS! o5 Ol Wl 1 SPeech and orthodontic appliances: a systematic Satisfaction and life (\¥)Chen Yoy

K = _ literature review
.;,\,&,,u,w,gst,;;,_m.;iuwusw.;{c

style

Polyethylene woven ribbon fixed ¢ 5ol 1¥/47 £ /¥ 51 2ot o )46 & ol Sl Comparison of survival time between two types of Survival and failure (YY) o Yoy

03y s Multistrand stainless steel fixed retainer ,s o 15.34£4.04 v retainer

orthodontic fixed retainer: a prospective randomized  rates of retainers

clinical trial
fiber-reinforced thermoplastic fixed retainer s sy/av;i .t o Jug& i ol Kt Clinical evaluation of fiber-reinforced-plastic bonded  Survival and failure (vv)Ardeshna Yory
fiber-reinforced .. v1/vv s with polyethylene terephthalate glycol matrix resin orthodontic retainers rates of retainers
el o34z € Matrix resin thermoplastic fixed retainer with polycarbonate
el 03,5 Ol Ao ys W sV sl ole & 41, S ouie (sl 0516 s failure o3 Cost-effectiveness and patient satisfaction: Hawley Survival and failure (v¢)Hichens Yooy
and vacuum-formed retainers rates of retainers/cost
a3 53 0313 3 oSS b s A 4l 5 g5 4 IS i 4 T b oS a2 i 31 A COStminimiization analysis of an RCT of three Cost/ Survival and (x®) Tynelius Yof
S e 51 0455 > UG 5150 10515 Ll Ly 58 507 e 55 ey retention methods failure rates of retainers
Wl 03 g o ys Vo (LAY 30l wlsp &
silanized-treated glass fiber- reinforced composite resin .« j4% 515 oLz ks Clinical evaluation of bond failures and survival Survival and failure (v#)Sfondrini YO F

Oz 5 5l o2 el Multistrand stainless steel fixed retainer , fixed retainer
ezl 5,8 o K b 53 g5 b S

between mandibular canine-tocanine retainers made  rates of retainers
of flexible spiral wire and fiber-reinforced composite

fiber-reinforced , twisted wire flexible spiral wire (sl o4 « s> ol adles TWO-Year survival analysis of twisted wire fixed Survival and failure (W) Jsh Yas

i (6, e 53 (o 53 b e Ulin 3 (515 ime U3k COMpOSitE:

retainer versus spiral wire and fiber-reinforced rates of retainers
composite retainers: a preliminary explorative single-

blind randomized clinical trial

Jleel Eol b (gla iy bl iy JU bl Jodia splasl cls 0ls s sl 0l adllae o Displacementand force distribution of splintedand  Periodontal YA A5 g

gk g I3 slag 5 OB 5 ls o 53 e 0 ol Jlie 57 s IS 4G 53 (63L5 (sla e

tilted mandibular anterior teeth under occlusal loads:
an in silico 3D finite element analysis

199 1R99 BT .19 a)laib (@) w 0)9s

ohsjls Sib)y eole alSisly alas


https://www.sciencedirect.com/science/article/abs/pii/S0889540619308613#!
https://www.sciencedirect.com/science/article/abs/pii/S0889540619308613#!
http://jmums.mazums.ac.ir/article-1-15490-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-15 ]

W3303)) S)aTs § Cl (slo 033)lsgS B 5)910

o s 55 aS dn am pl 4 Ol 0 OV
63, Shae b 0 Ol (5113 Sl (slae eSS
L (A5 OBl 0 OT &S e £ 55 4 Cod (5 5
031 p 5 § 5 51 o guainy &S5 e (a0 5 eSS 5 e
LaoT (63, Shae 5 (g bl S e 8) My
(Y358 Cob slaoli IagSS o Sl il 5 o
T S 2sde patie Dllae ST o) b
Ohbess 53 05,14 ¢y Pl S gy S
oab Bl O o 55 (ouin 5541 Oloys s
G S 55 eadgl ol (s i p a5l LYs IS
015, 55 sl g I Sl il 5 Jny
el Slllae K5 3k 51RO Lleds slgiiy
Loy 1SS 3l oslizal _idw Sl obj,l g ok
o 1Ulas 558 w1y o sline lajlas cCalies
O0)0u 515 as J b ass 0155 e Lt slnn o
peer assessment rating(PAR) (Little's irregularity

.b}o.; OJL:\ )Lo._.:v g:,..v_L,aJ 9 (\?)J\Sjb‘xﬁ’ oM (1Y)

Lo ool 1SS et g ()5 ile O fo s Lo =

01 g O o ol Lo 1SS s Jle
U BTSN PR PRNE PO IO
oS lanllls gliwke AiL 0 OT glrale 5 (o 40
oLt ol (187 4 lin ol 1 551655 53
gt 50 ) e 4 S @ sl s el ol
13 h S e 5 0,1 53 )5

sl e by glasdlas (YIA) 0, 5din
G J5¥ 5 ein 55l Lae iy jos Jsb
crl sl pl (65,1085 08Y L) Hlew ¥4 4 5 Lao)T
2SS o L s el Lol T e a Oliie
b 55 g8 iy 5 0l gSS e Sy b 1y 550
il L) ol slmodts )lagSS anlllas o (slaasily
I Laodi eSS e & el Gy VP4 F Jae b
(b (Lol UGS 1 dimy Bl (5 s jes
VOYA ae Jsb S50 L) Hawely (sLaoti eSS

S omte g Coll ol JlgSC e i s Lo — )

Jds oS 1 0lays Sy 5l 6 S s
Sllas Cgar ol 515 Bl o Lo eSS I oslinal
5 b 6L 0l )gSS 3L Ol (535 = bt
s Be Cptoman 5 Oloys Dl ) pde Cogar oS e
Wdizas (Y4 V) 0L LSen 5 Atack .Ulazstls  aoT
20,1 5 Ol L sl (S et o
(03 55 o w3 33 i gl Blays Coo Olylaw 53
015 53 ol s lie g (slandllan OUT ol ol
S5l OUT aallles gL sl plasil jlas Y4 s
gl Kl S5 Jn g Cade 5 51 g lslne
K oS L5 S 51 moman L Ol 05 8 53 o
05,5 53 o o 1 Olays S dm eiS
Slaasl s sdalin bl 0, 1ugSS 1 oS o slinl
OIS S oty Vor oS 5l Ol LT andllas
S e 0l IS L a5 Sl oyl L e
) Ales ST A i |y plad a5 gl
3yl 3 B 53 Al b aS (Sl Hlaae
)3 g o diide 5 5 | alignment

Lol s 4o (YY) 0L 5 Steinnes
Oloeys gladoaly s Loy 1SS S ol s
35551 JmalS Ol ys ool e PV (s 5
ol s ges (6 S Il A S 4 5 oLl |
s peer assessment rating (PAR) jlxe 53 ) Olaass
osleul gladaly jiaiw S Little's irregularity
53 ga5 03l Lo, S5 )

35 b 00,11 03,5 Ol andllas ol (slaasily
s S35 &S e oSS 3l g oy oSG
e B YL G s Ll )l e 3 olis 8L
o plonil aalllas 55 (1003 45 S slite oIS 53
33 Olays SLS Ol 0, K 5 Westerlund Law
ol 05,15 Sl esliul 1 da JLw & SLa 05

S i 53 L LWl 03

11999 3T 191 a)laib «@) (s 8)9d

ohsjls il eole sl alas 1Veo


http://jmums.mazums.ac.ir/article-1-15490-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-15 ]

JSnm g (gag pbbisjlawn addle

3515 (1l Splis SaSS L ol S s
35 ol b 3 0 Al 5 Sl Ol s 4 S
fiber-reinforced composite (slaeds ;1ugSS 53 Jlw
0355 Hlalime Lot ol Ll 3 s o L 51 5 i
Lol ugSS 5l esliul LadT Il | L 6ol
P 03 S Ol o 7S s 4 twisted wire
AV Lilesls slgcis cJlugs ol

5,5 ol 5ILLSen 5 Sfondrini asJlas
silanized-treated glass fiber- ou sl & oS
sreinforced composite resin fixed retainer
e multistrand stainless steel fixed retainer
o S5 b 53 g il S Ol jae )5 (6415 sne
a9zl s, Ko

il a L 3 (Y+))) Ardeshna
L ot Sy 5 i3 ) (S0l g5 i
la—aU L. fiber-reinforcedthermoplastic (FRP)
oLa VP s a5l 07 adlllan ol 535505 1 b
o b (IS Ol oS 5l 0l s ks 6,8
ol VY 8l aim 4S54 ol V/F 0,10
A5 0dile  SLo bnod 5SS Ao 3 ¥ 550>
FRP Ly ol Coy 5 i ) (Slao IS
Al OLE |y (5 e e sk ol g s sk
Jlail CnSs an by o G Ce o 5
slaazil .5 adhesive-FRP L s enamel-adhesive
SLe) 00, ug ol sl Ol pioean andllae oy
ke VoY s e s 1 /0Y 10T Calies 45
G115 O s Jsb (g)lolins sb 4 il oo 2131
(1) das o

a3 4S U e Limme (Y0 VA) 0L, LS 5din
Solge s s A 5 S I 1B L e
Slllas 1 = 5 a1 odhe 355 bl (6,8
plnil (slaoleys 3 01 LSl 457 Wlosls Olis
30 5 e s oS O 515 o g s

.(Y\ﬂbd‘”)u\kbdé

YOA oo b o SKile L) (oS 5 (slaoi g (55,
ol L) &St slaedis eSS sl 53 5 (s
dmls ) e dsb o S A Gy )00 e d s
el ae J b 5 Kle 00)P <4/44Y)
5 V8 F (YA 0L 5 Jin asllas 55 b
Lg)}_b@:ﬁA;&le,ij\jJiﬁJamT@:
5 Scheibe aallas 55 Cob 0l lugSS aed s b 45
OIS g Lie aalllas 55 (¥) 35,40+ (Y+1+) Ruf
Oliises ol 390 0ds 35158 (M) 59,800 (YorA)
VU 6855 3 0yl ugSS e J b 487 s sai gl
azed sl 4SO, (6 lsline Sl sl
(Y04 2) 0L 5 AI-NIMIi aafllas laa sl L
Heinrici 5 Segner asllae ;5 Lal cs)ls Sl s—3ean
S5 53 0l IugS pas Jsb 45T Ad adein (Yorr)
WOl oy G 51 50 YL
Lo aalllas 53 (Y V) 0LSs 5 o
OT S Ol5me 5 03 )lUgSS jae (Sla Lo 51 oslinal
0,11 g3 33 3l oslial (sladaly 4y lin 4y
S 4 LSS ole aw ,a Ol jlew andllas ol s dzsls
23T pmor 4oy o (sLrosls 5 Lt =S ol VA
ol ae Jyb alllae ol slaasl Gb s S
33 3 VO/8 £ /FY oL ¢S s flexible spiral wire
00yl ae Syl o3 g ola VO/TF £ 4 /FY YL ST
YU ¢S )5 5 VF/YP £4/0V -l ¢SS 45 55 ribbon
CSCo Ol s T ez ol VY740 & /00
¢S5 53 5 Ao yn 00 YU ¢S5 5 ribbon o1&
flexible spiral wire o )lugSS .3 5 o ,5FY/F ol
o )3 VYA ol S s 5 dao 3 Y970 YL &S s
93 e OOl Laasl b sl ol ) CnSs
OLLSn 5 (S5 eiomed ((T1355 s gme o)l
O e sy 4 Al gy (glaalllas j5 4 S (Y419)
dflexible spiral wire col slasds 14 5,8 Lk
a-1s ,, fiber-reinforced composite s twisted wire

PSRN O s Jlugs b 53 487 WLsls Ol (ks g

VI 1999 3T 191 a)Ledds w0l (w 8393

ohsijls Sibjy eole alSiily alas


http://jmums.mazums.ac.ir/article-1-15490-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-15 ]

W3303)) S)aTs § Cl (slo 033)lsgS B 5)910

o Bl Uyl S5l s g L b ot
Glaalas ()3 55 s s g 5 55 Ldd SN
Sl o il 3 3oms QLI BT 555 40 87 S0
aplas) GLadliss a8 o) e Hs Sl osls QLI
ol la iy sy il aslsy WS Ll foue
G o el Jlasl sl dS oo ikl |y OIS o7
= 03 L0 ol Jlw S 5 T ab 5 6ol

(Y/\)b}.&@ kﬁjl)jlf| LSL“‘}]:' NEW JJ\)

slos Slae L Jo T Ol Loy &y Ldy il oy Lo
S A S s e

Lls) 5o lima SU 3 L) & olr0T )
oS a5 5 amsle 53 0105 5555 1 5 olor
OIS 5 Olas Cudew 4 x5 0,08 o 0T S
B dlaly 155 oo 35050 51 S

N 55l g0 53 o g & (cd 355) 51 oslizal
Llsy ol 53 ol 50 53l s slaols
adlan 5,108 e sl il ol S5 iS5 elex!
s> 0L 3l 53 S35 1 8 8 Spp 3550 IS
Llsy 55 B S8 SU (s gl Ol pis 45
Gk Ml aals b OT S et 5 olexs!
Slr0ks 1SS 5 eslizal (Y+1V) 01, 18aa 5 Chen asillase
S0 ol 530K e U,k wig e oot
Ol 5 i il Is], It and [d] ks o alsT

skl Cde 4y 4SS0 L;LA(:J? 5 beS™
b n sloul Cub gl 1SS e SY b
S Obe S ol (L0 e e e
ol 1ol s Al s Lo )lagSS g5 ol 3l eslizal
SalS O a1 ol 0t )l 3l Steutily ol
bwg aS 6,55 asdlhe (Jl> ol L0Vl 651
L oS sls Ol 55 45 5 & 0 0, Ken 5 Steinnes
(Lo A VG 0590 SV b Sl ol o 8 i 5o
ol eI 1 (6,5 s sl €O lay

olis JLN I} U.:LA) o).l.f BE ol (abu‘ IS .(\9)..\3)‘_5

Lo ocliyJtgSC ) oLzl L0 35 g0 Olof Coeko dg Lo —)
e S sl
ke Kol 55 2 B8 el s el
5 Sl Lol )85 03 e sl Y O
Olas Do a5 0 g 655 55 a5
G;Lajajl_f&_l6.u)|;rsigjgudtjauY\ ol
sl anlllas 5y 50 05,5 53 e (6)l5 gme D
Calies Olalllas w6,k BT S 55k 4 .ON il
oy Lo sy Sheslinl gl o5V Ol Oljs
Sl 1) e gla |S535 Slalllas 55,00
Oy Sl oo L3 a4y el e 5 . (0-V)Lilos S
Szt a8 ey a5l 1 olizl 51 059

5 g dal g O glate

iz g CSb p Caliben Gloo i yItgSS b duus Lia — ¥
Olas Cilig 4

— 0SS Sl eslial 53 & (6,555 &
R OT 50 5 0les Cslig mhaw  OT S50 s o0
Lot 1SS 31 kontihs oslizal Al oo JWs 5 5L
Slacil 5 Jlis g S e 551 L o
ol 1ugSS 56 BT by el Bl 3 S
Sl I3 55 5 St (G55 s &S e 5 o
AL e SO0

35 U8 o 45 Wlosls Olois ol Kes 5 Rody
o3l 5o Jing 5 S hS (555 s 0SS
T3 OV 5 ga 0l IS S oslinul Slaj
Slaodi g e 56 31, Kas sEdman Tynelius
(Y0)A5s S sdaline Jlin g 5 oM 53,5 1) ol
MEFRNS g5 90 amlin 55y 5 S 6 55> aalllas Lol
S a5 OLas Bl (s Son el (535
Cﬁj)@%)sd:bol_xc&;c))ydt};xﬁ
Sl S5 Llod 51 Vsl S e 5 ol 0kl gSS
J._:.e(aLEJ))J_» adlae alal o (Y9)3 )1 3 g 5 05 5l
SLae sy 1SS ks plol 21, Kn 5 AN Lo 5 &8

11999 3T 191 a)laib «@) (s 8)9d

ohsdjls i) eole alSiily alas VP


http://jmums.mazums.ac.ir/article-1-15490-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-15 ]

JSnm g (gag pbbisjlawn addle

95 o 15 me Vsl oS Sl 0315 DL &S e
5 sy oml bl 310 3 g g andllan 35 g0 05 S
S omin 5 Clf 0SS b g Ol e
23 415 0 &S e 0SS 1 S Sl 0y g
Al S 36 0l S Sl 58

S eslanul Glizean a5 5505 335 alisee folge
Gl 835k o pdblam! 1) &S ote laods )l
S0, 1 Sl eslizal 0o 53 (6,1 oYMl Jlise
JSie ol Wil 0 OT 5 4 5 0l 218 b
Slaeds eSS Jlin 5555, 8 plazrl s )y
O P WE SRV JONIE PUN P P guesy
LS sl (6508 (WSS SV 5 50 Ol sl
M55 ek sbazel Ol 5 6508 e 30
oy S Bl a s gl 5o ) sl )
S el il shand e | sl 3 1 e
338 0T Sleslizwl 0lej 53 (5 2 S L)

33 6ol 5s Culh sl g Ies s )
e 5 S e o 5 Wil 0 Sl Sl
SLrod S i 56 Lol b5 0 OT ity 5 355
335y 5a ol 48 35 8 JWs g Cadh (555 5 b
RCIM PRV G GRETP IR TR R

2SS e sb Bl 5 S )
oM 5 5 Kbl o3l 5 b o i ot
ol awlas 4 Slallas o3l 53 oS (glandlas Ll il o
Wl 025 plonil Sl s 0,1 53

g Lot g 31 oslizal S gn ¢ gozma 5
oslitnl Bl Sde g Hlew dasl 15 guin g5l Loy &

AST w Ly e 0T

References

1. Melrose C, Millett DT. Toward a perspective
on orthodontic retention? Am J of Orthod
Dentofacial Orthop 1998; 113(5): 507-514.

2. Sadowsky C, Sakols El. Long-term assessment
of orthodontic relapse. Am J Orthod 1982;

NEPNV Pt g IO T PRV P

5l il S Jley by 5 dauld 4 5 b

Calzee (slooliltgSC 1 oolizu] 4 o duy lio

S id g GOk > 53 8 (6350 dlax
el (Cmal Oyl (g3aal Loyl 5 ol a5l
55 e 3 o e el o 5] el
ausa (YooV) O, 5 Hichens .z cab L o
1 i, eSS g5 53 3l ealisl (ia Ly ioman
0555 53 )b YAV addlls (sl 53 s sad (o
e # Sk a5 b 8 51,5y 3 0 DL
s 0303 p 5 ol 1gSS 55 0L s s (5,8
< (VFR:vacuum-formed retainers) S s
a5 0 4 O ke Hawley (sbaes )l S o
s 5 e Hawley o s 0T 51 0w sl
jéﬁjbﬂjbwiﬁ_ SLOls )3 goda o romen
33 Bl Slasl e 5 5lew SLISCE Sl pomen
e Solsline  sba Hawley (slaods 1 o5 5
oS Hawley (slaods s 4g oS 0l Wl o
(YF)> ¢

sl OLs 55 (Y1 F) 0 Saa 5 Tynelius aslllas
P b 438 (oS 5 e 4 VIR loslinal o
3 oslizal pBla 53 4 L3 a3 ST i o350
ol 5 ol Ll L Lo o515
(Y0)3 45 4 5 Lo

S Sl S5y ol plnil Slalas &

5l SLae sy gSS 030 F e sl Y OLs

82(6): 456-463.

3. Sadowsky C, Schneider BJ, BeGole EA, Tahir
E. Long-term stability after orthodontic treatment:
nonextraction with prolonged retention. Am J
Orthod Dentofacial Orthop 1994; 106(3):243-249.

VB 1999 3T, 191 s)ledd «@) ¢ 8)93

ohsijls Sibjy eole alSiily alas


http://jmums.mazums.ac.ir/article-1-15490-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-15 ]

W3303)) S)aTs § Cl (slo 033)lsgS B 5)910

10.

11.

12.

. Barlin S, Smith R, Reed R, Sandy J, Ireland

AJ. A retrospective randomized double-blind
comparison study of the effectiveness of
Hawley vs vacuum-formed retainers. Angle
Orthod 2011; 81(3): 404-409.

. Shields TE, Little RM, Chapko MK. Stability

and relapse of mandibular anterior alignment:
a cephalometric appraisal of first-premolar-
extraction cases treated by traditional
edgewise orthodontics. Am J Orthod 1985;
87(1): 27-38.

. McReynolds DC, Little RM. Mandibular

second premolar extraction—postretention
evaluation of stability and relapse. Angle
Orthod 1991; 61(2): 133-144.

. Artun J, Krogstad O, Little RM. Stability of

mandibular incisors following excessive
proclination: a study in adults with surgically
treated mandibular prognathism. Angle Orthod
1990; 60(2): 99-106.

. Haas A. Long-term posttreatment evaluation

of rapid palatal expansion. Angle Orthod
1980; 50(3): 189-217.

. Mills J. The long-term results of the

proclination of lower incisors. Br Dent J
1966; 120(8): 355-363.

Moussa R, O'Reilly MT, Close JM. Long-term
stability of rapid palatal expander treatment
and edgewise mechanotherapy. Am J Orthod
Dentofacial Orthop 1995; 108(5): 478-488.
Rody Jr WJ, Akhlaghi H, Akyalcin S,
Wiltshire WA, Wijegunasinghe M, Nogueira
Filho G. Impact of orthodontic retainers on
periodontal health status assessed by
biomarkers in gingival crevicular fluid.
Angle Orthod 2011; 81(6): 1083-1089.
Gardner GD, Dunn WJ, Taloumis L. Wear
comparison of thermoplastic materials used
for orthodontic retainers. Am J Orthod
Dentofacial Orthop 2003; 124(3): 294-297.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Chen J, Wan J, You L. Speech and orthodontic
appliances: a systematic literature review.
Europ J Orthod 2017; 40(1): 29-36.

Atack N, Harradine N, Sandy JR, Ireland AJ.
Which way forward? Fixed or removable
lower retainers. Angle Orthod 2007; 77(6):
954-959.

Jin C, Bennani F, Gray A, Farella M, Mei L.
Survival analysis of orthodontic retainers.
European Journal of Orthodontics 2018;
40(5): 531-536.

Steinnes J, Johnsen G, Kerosuo H. Stability
of orthodontic treatment outcome in relation
to retention status: An 8-year follow-up. Am
J Orthod Dentofacial Orthop 2017; 151(6):
1027-1033.

Hussain NA. Efficacy of removable versus
fixed orthodontic retainers. Systematic Review
2019.

Westerlund A, Daxberg EL, Liljegren A,
Oikonomou C, Ransjé M, Samuelsson O, et
al. Stability and side effects of orthodontic
retainers-a systematic review. Dentistry 2014;
4(9): 1.

Edman Tynelius G, Bondemark L, Lilja
Karlander E. A randomized controlled trial of
three orthodontic retention methods in C lass
I four premolar extraction cases—stability
after 2 years in retention. Orthodontics &
Craniofacial Research 2013; 16(2): 105-115.
Eroglu AK, Baka ZM, Arslan U.
Comparative evaluation of salivary microbial
levels and periodontal status of patients
wearing fixed and removable orthodontic
retainers. American Journal of Orthodontics
and Dentofacial Orthopedics 2019; 156(2):
186-192.

Arn ML, Dritsas K, Pandis N, Kloukos D.
The effects of fixed orthodontic retainers on

periodontal health: A systematic review.

11999 3T 191 a)laib «@) s )93

ohsdjls (i) eole alGiily alas 1vic


http://jmums.mazums.ac.ir/article-1-15490-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-15 ]

JSnm g (gag pbbisjlawn addle

22.

23.

24,

25.

26.

217.

American Journal of Orthodontics and
Dentofacial Orthopedics 2020; 157(2):156-164.
Salehi P, Zarif Najafi H, Roeinpeikar SM.
Comparison of survival time between two
types of orthodontic fixed retainer: a
prospective randomized clinical trial. Prog
Orthod 2013; 14: 25.

Ardeshna AP. Clinical evaluation of fiber-
reinforced-plastic bonded orthodontic retainers.
Am J Orthod Dentofac Orthop 2011; 139(6):
761-767.

Hichens L, Rowland H, Williams A,
Hollinghurst S, Ewings P, Clark S, Ireland
A, Sandy J. Cost-effectiveness and patient
satisfaction: Hawley and vacuumformed
retainers. Eur J Orthod 2007; 29(4): 372-378.
Tynelius GE, Lilja-Karlander E, Petren S. A
cost-minimization analysis of an RCT of
three retention methods. Eur J Orthod 2014;
36(4): 436-441.

Sfondrini MF, Fraticelli D, Castellazzi L,
Scribante A, Gandini P. Clinical evaluation of
bond failures and survival between mandibular
canine-tocanine retainers made of flexible
spiral wire and fiber-reinforced composite. J
Clin Exp Dent 2014; 6(2): e145-e149.
Sobouti F, Rakhshan V, Saravi MG, Zamanian
A, Shariati M. Two-year survival analysis of
twisted wire fixed retainer versus spiral wire
and fiber-reinforced composite retainers: a
preliminary explorative single-blind randomized
clinical trial. Korean J Orthod 2016; 46(2):
104-110.

28.

29.

30.

31.

32.

33.

Gerami A, Dadgar S, Rakhshan V, Jannati P,
Sobouti F. Displacement and force distribution
of splinted and tilted mandibular anterior
teeth under occlusal loads: an in silico 3D
finite element analysis. Progress in Orthodontics
2016; 17(1): 16.

Sandhya V, Arun AV, Mahendra S,
Chandrashekar B, Shetty B, Mahesh C, et al.
Retention protocols and use of vacuum-formed
retainers among specialist orthodontists in
India. Journal of the World Federation of
Orthodontists 2019; 8(2): 64-67.

Scheibe K, Ruf S. Lower bonded retainers:
survival and failure rates particularly considering
operator experience. Journal of Orofacial
Orthopedics/Fortschritte der Kieferorthopédie
2010; 71(4): 300-307.

Lie Sam Foek DJ, Ozcan M, Verkerke GJ,
Sandham A, DijkstraPU. Survival of flexible,
braided, bonded stainless steel lingual retainers:
a historic cohort study. The European Journal
of Orthodontics 2008; 30(2): 199-204.
Segner D, Heinrici B. Bonded retainers—
clinical reliability. Journal of Orofacial
Orthopedics 2000; 61: 352-358.

Piassi E, Antunes LS, Andrade MRTC,
Antunes LAA. Quality of life following early
orthodontic therapy for anterior crossbite:
report of cases in twin boys. Case reports in
dentistry 2016; 2016.

VO 1W99 1314191 s)laib «l (s 2)gs

ohsijls Sibjy eole alSiily alas


http://jmums.mazums.ac.ir/article-1-15490-en.html
http://www.tcpdf.org

