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Comparing radiographic changes associated with fixed retainer
and bisphosphonate (zoledronic acid) injection for retention
after fixed orthodontic treatment.
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O ABSTRACT 0O

Relapse is considered one of the most common problems after completing orthodontic
treatment for both the patient and the doctor, and it usually occurs in the lower jaw more
than the upper jaw, especially in the anterior region. Therefore, research has recently
increase aiming to find a technique that has less relapse, more effectiveness, and more
accepted by the patient.

Objective: Evaluation of radiographic changes associated with retention by
bisphosphonate injection compared with cemented permanent lingual retainer.

Materials and methods: The research sample consisted of 8 patients who had completed
fixed orthodontic treatment. They were divided into two groups; each group consisted of 4
patients, the first group had a lingual fixed retainer, and the second group was injected with
zoledronic acid for retention.

Results: The results of the current study showed that there were no significant differences
regarding the angle formed between the axis of the right and left lower incisors for both
methods.

Conclusion: There is no difference in the rate of relapse between retention using a fixed
retainer and retention using bisphosphonate injection.

Key words: Fixed retention, bisphosphonate, cbct, orthodontics.

Copyright :Tishreen University journal-Syria, The authors retain the copyright under a CC BY-NC-SA 04

"Professor- Department of Orthodontics- Faculty of Dentistry— Tishreen University- Lattakia- Syria.
**Master student- Department of Orthodontics- Faculty of Dentistry— Tishreen University- Lattakia-
Syria.

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
454



SN cmen ALY day @l Aallaal) 2y capiill (gﬂg}).gl})'i\ o) ) g gl Bala (i ae ASL) Aofall A38)5al) Do Ll clyanl) 45580

lishashonntl Sale cia pe Aol Afdiall Byl A bl i) Al
AL ey gl Allaall dmy il (g palgl) Gasa)

" o alla .2
S Jale iy
(2024 [ 2 ] 26 b il 3@ 2023 [ 12/ 24 g)ay) fb)

O uedlO

b Bale Ganyy Canlally syl e JS) Gpagsiil) dadleall (g oLl any losad JSLEA JST e ) ey
Caagd I ) 55aY1 Y1 b colyl Gl el ddlail) b daldy golal) Gl e ST o)l
el Sy Allad ih L a1 s sy

Ll ae dplie lisiusiond) ia Gph oo cudill d6@)5a) CBCT deledll sl adi sdafall i
aalall 4l 4l 4L

S (e gana ) sand AN Lyay g8l Aalleall agoal gt amye 8 (e Cand) Aie calls 15 skl dgall
Balay lgida o5 Al Ao penally chplal Al Aifia e (3l (V) desenall inye 4 00 Aegena JS
ccll @l g )ad o3l (aes

Ll e G AN Dyl Aually Lolas) dala (3558 ang Y 4l Adlall Aubhal) il copelal cpilidl
< Oyhall ST dally lendls (el dpliid) dae L)l

sale aladiuly codlly AL Lhd) aadiul cudill Gy S Aus B 3 g Y clalimud)
« 0l gaus gl

CCSally Y s ¢ saall adaiall gl ¢l sios i) ¢ SLu) ol s Aalidal) cilalsl)

A g LRI ¢y Amala= QL) Gala A0 Sl Ul pa gl and— i ©
Ay g LB i Arala— (UG Guls 48— sy ol PEYcY ‘AME_J:-HHI%LQ Al *

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
455



Tishreen University Journal. Health Sciences Series € 2024 (1) 23all (46) alaall dosiall aglall . 050 dasla dlas

- 04

14adla

il Ay Aladl) daygiil) Al yall £yl pe ) il 2 Sal) ity

tAladl) Ay s} Al yall =

Gl elpat U (535 Lae i) Jon ganil) A i sale) (8 Lpaail 336 (o Al dpay sl 381 i
coalaall olatV) Ak g Al ASa) ae i dldae Gl EOE dlis LDl s ) gl L
Aal) alaii 8 Aty WA alaall AUl 5lKH LAY aaty (1) )y Taiall dpplas ciygaal) oLyl dgykis
(2) sl

sl Ada ye &

205 (3)  @Olal o oLV g Fpnlial) lgailse (8 e ladly S pransi ) Anllal (e 52 Y) Al
Heal Al 2 58k il Bangl L (4) Ll Jsmas) 0 innal Gl suaal) Lmia gl i i e Jpeanl)
Go 2 Y N cana 518 ) Jseasll Alglae b maaadl Lenns oo Ty Gibat¥) 3 QL) Tag il
Al M il )l 5 s L (5) demslondl dalsal) o Ay cudill sieal Gpla e elos Aileall oda xia
(7)(6)- 0lns) im )l e hyiasl o Aiie gl 25ms iy ol 5 cdal allall U8 (g e aulil)

) il Seal ands

ligie (Wrap Around lea «Astics Translucent Labial Bow jlea (s lea :4Saka 8¢l
(8) -(p5S) Ae o Ailad xilia ¢3)5he ASHaie

Aaiinl Gph oo il S gslell aleY) gl A€l gl hags ddale cilife ay cALE Sl
(9) : e clifiall o3¢l ¢ 15l 5ae i . (iyday (Blall CiysuesS

e S e Gaall Agane saaie lifie o

O IS e Baali Ao dgludi Clidie o

.CAD/CAM jlea ddauls Ao giima ogilisi J<u culidia o

bl e hs Geali duloa cilidia o

3 sie alll o
L e caliaill ol ) o il oW Canliall ye Jiall s clifial) o2 pe Laili Jil) aay
(11) e Lolale ot WS L (10) daiall Habd) ally Sl iy jpal (AacadU) okl

Sk Uy (i LeaS 5 &

Gl A o

-_)j_)-\n ‘;ﬁ BALD & Zsabid\ aylall @ Aald céL\L\‘}” o d;\g_u o
) SSI Cans sas A JoafAasl Gl skt 3 <«

LALkY) bl a8 <>

ol sl i Y
623 e LS s %

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
456



SN cmen ALY day @l Aallaal) 2y capiill (gﬂg}).gl})'i\ o) ) g gl Bala (i ae ASL) Aofall A38)5al) Do Ll clyanl) 45580

Aastre e A Aay oy of Se 13 cGanall @y o s BN el JiE o oS o
Al Al Jib Jla 8 ) gy e Baliadl gyl ddla) A8 ke ifie pgl liag o <
Jalse 330 (e Lupad i) o5 cdpalall 20 J) clsindl (30 o S aa ) Gapill s eyl 8
Gl gl Jie Aiballl Jalgally callaall lisig g ¢opuSl)l) costeoprotegerin Jia cdaaslsn
L) mpgd ey LY Gty QL) GlSa Ll Leaasin) oSa G 1Y Lo aaail o(pilinliandl
(12)

sl g gl

Alle da)a lasiyig C-Po gida) agas et (Al Gligdgpull el (e de gene 0 )le (A Glishusiull
Alaall (ahye¥ sl 3l 8 bl S0 Lale 50 e SV crandind . (13)plaal) mlanls 2
(14) alaall clpuslS) alisiaV) Jaliall 3ol dadipal) 4pDlaia)

éliig ol aes

ey S el aliae Jalii (ajlay (g5 chalanll easall Alle 41 53 i ghus ghunll (pa N Jinll 58
s o Gd By mapall lgige o gy aliall ChulS la aiay duds Cgl) g aaie Gl DA (g
(15-19) alaall dilin cppueat b Allad i€ s s2als Ay

AN b of S e S Liles slandl clistugivnd) of las o o gal Sy il Sy
aang e Q8 L Aisinall lighughuanll 3538 luball sas) Caaiagl Gl L(20) Ledd da i)
(21) Loasll 2S5all e Aailil) dpalaicd) gl

:CBCT g il cuugaall adaial) yguail

& ad dsms 0sn 1ol s p235d Allad e 26 e Bl s g dall Cgaall adalall gl
s Asiasllin s aysil i ity Cum cygly (g1 (A Byseall 368 AnlSa) (8 aaaal a5 L (22) sl
-(23) Sl AN el

adlaaly Gadl darf

séuan) dard

Meibalu e paliilly 2ol 35eal Cofill Ay diyla alay) AlSa) -1

sl el Ul g 8 ol ada aladi) Jem ARl Ay luh 25mg 20 2

séuand) dilaal

Aailal) Aplall) ALl L) ae A3lhe Clighusiunl] Cia iyl e ol daa) Leledl) il oy
JAdaldl

sduayl) A<a

zling Yy Dy 8 diy e a5, V1 3 2yl a5 el e e ol sheal JSlie ciaam
s Al sl o Aladl daal) Al Ciela L (e Aglladl) i gy (g yall (o 5lacl]

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
457



Tishreen University Journal. Health Sciences Series € 2024 (1) 23all (46) alaall dosiall aglall . 050 dasla dlas

¢4 alal) i) Lolall) LCL) DA pe Ayl lishos sl 50le (i aladinl dallaall (oS5 Calidy s
:(Materials and methods) (3 klly 3\sal)

O Aaala b CpSaly Y] aygli and 8 Al 38 el 5 rdabal) olka

daalal 2l el Gl udae J8 e lale Jgasll & :(Ethical agreement) AyaY) 488 gal)
- (R

Gsh Sl aaye) ranpall U8 (e dphad A3lse a5 :(Informed consent) (dalaall) §jiioal) A88(gal)
) G aiS)lie Jady (ARl o)

L) s anl Cpmabyall agall (e e (8) (e Caadl die il :(Study sample) gyl die
A gene S s (e pane o Dpand . oSl ol Aalay 1515 T Gpaysiil Aallaal) gl gl oSl
A5 e sanally dpld AL Kifia Gl L 5 Hhaalal) 2iial) Aegana b ASY) Ao senall g (4) 00
c il @l g )ad g3l (aes Baley et o

P QY] ulee (385 aelsd 23

e 3y il Gl 5 Tagie ) Gt 1B AL ol s S Tmad ame

B A Jong dysed daa (553 (o pe

Ales bl a5 p3e

Y] i b paliaiel dgag a2e

g gadl) Byl b Lyl Al JSLES e

e 3 eSSV Jandl ) gl 305 aae

il Sl pa dayn 95-85 Ayl Aglins adalsh

(2 21 G5d) 0l (e

LJalS I DL a6 )

eh el hiad DL Gk

rdayl) A g5 48

ase alasinly Glldy . ciall desanas LSladl Cofill desene ofiesens S e S8 ) g
Bt (o Ailke oLy )5 omas bl 8 AR e G5 e S (50 lls i cAlagua] £ 5a)
Byl o sy lishusiun s lgle S 4 (Sl culi lle iS4 (@bl 8 (e pinall 38 5y
e saaall (saa] N Y 5 (L o6

2y peal) Jalsall
sl e 8pilie 535aly Jlind) il CBCT §y50m sl (mppall (pa ol el ag il Slaal) ) any
. - ”.:-..S\

ole 48lally 0.0175 Jsiae daxie @l oadinl o Cus il LS ife Guli & 1 IY) deganall
s 5085 iy eiyin o33l (Gl e il bl LS gLl L)

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
458



Species
Human
Mouse
Hamster
Rat

Ferret
Guinea pig
Rabbit
Dog
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Average body
weight (kg)

60
0.02
0.08
0.15
0.30
0.40
18
10

Body surface
area (m?)

1.62
0.007
0.016
0.025
0.043
0.05
0.15
0.50
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HED (mg/kg) = Animal does (mg/kg) x (Animal Km / Human Km)
To convert animal dose

in mg/kg to HED

in mg/m?, multiply by K,

To convert animal dose

in mg/kg to HED in mg/kg,
multiply animal dose by

0.081
0.135
0.162
0.189
0.216
0.324
0.541

To convert human dose
in mg/kg to AED in mg/kg,
multiply human dose by

123
74
6.2
53
4.6
31
18

Nair, A., Morsy, M.A. and Jacob, S., 2018. Dose translation between laboratory animals

and human in preclinical and clinical phases of drug development. Drug development
research, 79(8), pp.373-382.
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