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Background and Aim: Functional appliances refer to a variety of removable or fixed appliances designed to
alter the mandibular position both sagitally and verticaly, resulting in orthodontic and orthopedic changes.
Despite the long history of functional appliances, there is still much controversy related to their effectiveness
and mode of action. The aim of this study was to evaluate dental and skeletal effects of Fall in patients with
class |1 malocclusion due to mandibular deficiency.

Materials and Methods: In this before-after clinical trial, 35 patients with class Il div | malocclusion were
selected. These samples were under treatment with Fall appliance for 11 months. The range of age of females
was 10-13 years and males 11-14 years. Combination analysis was used to determine skeletal and dental
effects. Paired t-test was used to compare the differences of mean value pre and post treatment. P<0.05 was
considered as the level of significance.

Results: There was significant difference between pre and post treatment in respect to posterior and anterior
facial height, eruption of upper and lower posterior teeth, eruption of upper anterior teeth, mandibular body
length, ANB angle, IMPA and.1 to»SN. No significant difference was observed between pre and post
treatment regarding facial growth.

Conclusion: Treatment with Fa ll functional appliance leads to significant aterations in dental and skeletal
elements of craniofacial complex and.improvement of dental and jaws relationship.

Key Words: Dentoskeletal-effects; Fall appliance; Class |1 malocclusion

S
el g ooy puss 555 o JLujlo slul 3 1) Judio CusBge oS da 0 diaS Coli b S e (gloolSiws I golas 4y JLuisSl olSiws HE:-KY-S 9 Ao
5 Bas bl eyl OB 5550 bolSiws () 5, Sles g @l il 5o JUisSB cloolKiwd (SYob azsu,li v ple Dad o Sbdg5)l 5 S8 Ol yuss

g Jwdie Ad) d5m0S b olyer Class Il 5681 b (elyls olhlaws jo Fall ol&iws Sl ¢ Sl Sl 3l Sbjs,) Bads o)

Oloy 0% ola VY Jolio oy ol A8, )18 g2 90 1SS 11V 1 (39181l (Gl Jloss ¥ ey 5 S8 il (2l ol 53 3oy M9
56T 51 oolanul ISl g S5 Sl sl oS5 BT 5 g Jo MY s g Jlo WW=Ye 8w odgdme idgy FaUIT olKiwd b
43 48,5 5> o inn s e 4 P10 5 5l oloys s 5 B (e dulic ) Pelred T

sl e 627 b VU slosgiuadl 5 by 5 Vo S slapliSs gy oy il 5 o5 i) 53 (63 sine o5 adlan () > BBy
s ednliie ()b eyt (e (Syge Ady (655 ) i sdmlie loyd jl ax g J8 110 SN 4 IMPA ANB

5 0S8 Ly, S5 5 (SMamer 90 asgezee (Sl 5 G 132 (59 2 slalaoMo BB Sloys Sl el Fall JWasSls olSans 15 a5 Ao
294 oo yylass

w)y)l Lf"’)}“ 09)5 *u.g.m).;.‘h.tb 0aSisly 3 UB9A.0 ..\4(.) Ug.u)J Ip}l.c o Kiiily *)2:9 and )‘91) dl{r‘-“ 3 :L;vl.u..) :J99.......o L_d}o
syassaei @yah00.Com g xSl lis - AONTVOTFFYS 2l

YVY



Ohler 5 (Jlob (gm0 50

1 oS 55681 Lo 5o 11 e JUtSls ol 5 oolizusl 2l Slo> @l oy

I oM 55981 Jlo Fall JUisils olcus £ il Sls ol ol awls

ool diej pl > s sl g s ol il 0 My JlisSle
Oly o oS5 jogle s oLyl plool b o)l s Badod )y S
PRl ae,d JLisil oK i edlal Cdlee Sl 5 (Sl

Ao L8 Sl ayse 1y Class il 45581 b ol 8l

7 0R9)

A5 13bin ol S g J b o) 95 5 allns
b, &ye o Class I divl 5o 08T Jle clyls jlew YO (g5
Fa 1 JLasih olfaws b loys cos ol VY (5:Sils job 4y ylows
A Ladsged 3959 (sboylize 038,85 1,8 055 S5l 0aSiiily )
35l Wag jlie adlllas

Jlo WY Gl (gl g Jlo Vo= WY 580w 039500 —
b

oS 668 oamd jlis (SidS slad )3 jlow ol8g -
SS9y b slow (i 28b (oml SE JSta L ) Jsal
b awsls

235 513 ST (oS 09,550 Sls Llsd 1 -

4> ¥/0 3l 5,5 ANB 445

Body length < Se —-N+3mm : Mandibular deficiency -
Saddle angle >123° |,

Classll sy 5581 Jb -

Sole Olyis @ Gptoglin JI5Y adllS g9 pis (picren
Sl S5 @ p3Y 00 485 L5 )3 adlllas Sl adiged @55 Ce 52
28 plaglan 29y Al adllas 3)90 sladiges I S g &S
slogy g ©yg0 9 S (2l dilo b g 039 5o bl sy g,
Sl 1y Jhwlgol $" a4 s

PM —2002 /53 Lo g sl SuiadS 53 b 31,5 g3, ples
(So3h)su8 calw) Agfa plé 5 (Planmeca, Finland) EC o
ol gl Cax sy )0 ed (5siST ) aylass) o luslewl byl il ) 4
5l 8 sytegllauw (V) 25 oas a5 (Natural head position 4

YY

NSNS wole anl ASTY 2 1 ol oMol AD/-¥/N+ 2 g0y

Aol

Class 11 divl 55181 JLo 48 col 5033, ascio )90l
a8 15 ) (Senls g ggite 55051 Jlo og plgie 4 bae
e 9005 ol> (Bl (glyly aiiles o Mo 01,8 aS" 3905 oo
9 52 3l S P L S, Jusie g Jlop LSl b Jloy
oS ey LIE 4 &ts ) laoga s j Sy il
Ol amlSasl a5 Wil pe Judio Cams JolSS g o onlivo
1 Class Tl 5581 Jlo gsd lime (1) Al oo JUtSO olSus |
(V) el ZYB (S ylasls (8365 15 9 700 G pal 8368

030>y |y Judie CunBge oS Cuwl 28wy JWisSl oKiwd
oy g ol audy S8 Judde el (S5 L
ool ilsee glysl s aalgs Class 1 5550851 JLs guas
w0l o3l Class 11 56081 Jlo ooy y> JUiSil (coolfzws
g0 ol (V) S o oS Sl Yol pas gy 4 oS
s Ol 4 5 035 (532) b 1Y o 3 RODIN gy Sl
o8iwd ] 5l ey sl o dn g5 3y90 JWiSl (claolSiws plod
s5-leST s &) VAY Y Jlo jo Andersen lawgs 595 5 )gilgus]
J=o 2l leypiS 5l ol 3 4 59 JUaSSB o> (gl
(V) 25 @ly Jsid 350 o]

.A)é J‘ & <)lé Dg“ Y
9 (F) oss (sl dioyd (i 58 lawgs &S passive tooth born

i) BB A

g— ¢

O350 35 g (auidgd )| puaaste | goliss bawes ol )
A3y 3 oAl jl (8L &S Class I ()jglsT Jlo movas il (o90e
b Llg o el (ol .l 48,8 4118 solatwl 5y50 Cawl o
A8l 93 3o b g s Cudge jui b g Judie yide M) )
5 ool wl cBlate IS wl g (Shs Slpass e o gy
W)S Oyge (iie Gligis (bl alisee JUiSSE (glaolSun
Ao, o yde  Jg (IY=05Y) ol oais @) 35 o] s g
LoolSiwd ol 0y Slas 5 @l jain JisSl glaolKiwd SYob
oKy gy edliwl 4 ds g b 3 5l asl o Jlas AR 3)50



Ol Floy (ilige Sloss o (b pole olSiily (Sjilais alee

a5 U 2350 8 Sgles sl 0l \ Jga 5 9 <85 )15 (o
‘AI’-pOg «Ar-ANS . ANB . SNB :LJ.OL»» &S RLY )bLfM ULO)J
30 4 3l 934 GO-GN 4 S-GO « N-Me ¢ Ar-Go « Ar-Gn
3 )b me 3lae oled > Cgldy (i8S H1E wyy 3y50 &S Sl

Lol odalie PBY Jod> o oS

(8 5 4o 3

Al it o il 23l )3 (05 g &S ol ]
Ol sly addllae ol (3 0aS 8 b 31,8l i 0394200 (V0)
oS 0 M adllas )y A5l e Eol 5 B g0y Lt elysdd
S ial 51 Gy pd a8 S G ygo (Sl Sl ey il s
2365 B eosp )90 ol 9 VL

oLt M5l 1y sl > 0 olial gl sl ly DSl
el a3gs AFFANS (¢ pie ke sasls o SNA laggly Lasls
e 5o (gl alasMo JoB s oS ol lis (asls o0 Cpl )y
5Ll 1) e o ol Sl g ol 4S5 )50 Wyifls A3,
Fa 1o ws Headgear effectjels 5l samd Sliy 039

Sl o

et 9 8 93 Logstia Sl S g0 031l s 48 (g2 Ol e
Ledl xSl a3 o ojluil glis 592 90 10 5 4 Trace
(0 US8) 15 by dpbes

addllae 3,50 (4 lows Siguans 5 51 (glaig0 —) JSU
Mixe (lol Sl s g s odly ot g 45 jolaie 4
P<s/+ 0 3 odlizwl Paired-t ¢ Luiblg U1 oyl (clasgesl 5!

b 45 )L 5 (6l e g lgie 4

Ll
2 el lpeets Sl 35 5 o itio oy Sl 5 S (S0Lee
dy9m0 48 Sl ;i VY sl oal ¥ gV Jgan 1 ooy (b

JUESGL alws 1 ealawl ST 45 di Oy g JUISC! dlhua:'.l..ﬁ Shro Bl ool (Sle —Y Joa

Pvalue &y Oloyd 5l ax oleyd 5l b 4551314,3 st g5
SD CSole sD Sl SD Sl

-/yYY YISV —-/¥a Y/¥Y A-IYY \AR A-IAY A SNA Ande
<oy \as \IYs vIYE YO/ YIAY Yr/an o SNB Ande
<efee /¥4 =\/A V/5A o/\Y V/aq £Iva Yo ANB Ade
<efeey Y/00 \YRY4 $10A Q¥/¥ £IYA /v Yo Ar-ANS™
<efeey ¥/VA [las £/ Vo¥/YY S10A av/s. Yo Ar-Pog ™
<efeey £l FINS SIYA V- 0/vY SI¥¥ ATV Yo Ar-Gn ™"
<efeey Y5 VNG AV ¥¥/AY ¥/a) ¥V/f- Yo Ar-Go ™
<[ YI8Y o5 INZYN YV/-N o/va Y85 Yo FMA Ande
- IAYY 7AY —/+ /o TE/EA o LRI o GoGn-SN Ande
<ofe ey AT /Y Y/vE WYL /YY AR MY/Y Yo N-Me ™
<efee Y/¥Y /vy o/av VeI o/av vy/oY Yo SGo ™
<eofeey \iias Y/a) /2% YV/AA /7y sv/av Yo Go-Gn ™

YVY



Ohler 5 (Jlob (gm0 50

1 oS 55681 Lo 5o 11 e JUtSls ol 5 oolizusl 2l Slo> @l oy

Gloyd (b 3 o Ol 9 (I s LS oo Sl jonil g (ko - Jgo

Oy obeyd il an oleys 5l 8 o g5 dlass o2l g
Pvalue
SD ok SD ok SD Sk
<efen AN -o/¥ SN WYY NAY /Y Yo Upper 1 to FH An9e
<ol YAY -0/ YIYA NYICA MAC VGABA i Upper 1 to SN A9
<efeey AYAY YIv$ Y/o8 ARTAR S v/~ YY/ay Yo Upper 1to PP ™"
<efesy ¥/ \TAN ¥y VoY YV VWY Yo Lower Molar to PTV ™
<efeeN YIYA AVALY ¥I¥A YO/¥) /5 ¥y/-5 Yo Upper Molar to FH™
<efeeN VAN \IATS Y/ Y/ Y50 YA AA Yo Lower Molar toMP ™
<efee) Y YIYY ¥/7Y \o/8Y Y WW/YA Yo upper Molar to PTV ™
<efeed YI¥ y/-¥ y/A- YY/XY A7AT Y-/YA Yo upper Molar to PP™
NI A /¥ PNZY- R T8 V7 SR 7L W PRV AVA Yo IMPA Ande

oy gy (o 53 Jutte ey 23100 b ool g 4 st s
Y 6 ) 1 5l eyl b s

o Sl ol Can edlaiwl 5yg0 (sl et 1 o die —
Ar-GN SNB ol Judio gl [5n] (5, s 433,5
i ¥y aS ol i aslllas il Lisg GO-Gn 4 Ar-Pog
uLu.u uLc)J )l A2 g Ju.‘i 55; 99 O L5| alas Mo J)LQ ua‘.o.'; a.)).t.ol.;
2600

oL Gialidl (SSe (Judie Job Ol (y 3
4SS 35 yie o FIN Ar-GN (a3l 5 e Jue 55V Ar-pog
el 8l A g5 )3 ey 3 sime Ml o)Ll Blod 1 1o e )
S sl oo Judie ol 80, &SLI  ogMle Jutio Jobo
9 488 1,5 ol g gl Cage > nitte loyy (o 2 o S
3 GU g (b ey hasS 59y p AT dail ao
48 355 Sl €5 G by Iy o ol o8 3,50
AF-GN s e il 58] paiomed 0] o Cowd dan abads oyl
G ) basS ady S o0 easmy i Uilgs o Ar-Pog
il JaSols olSnws b gloys Lawgs Sligs — ik

S0y s Jli S5l Lol syl (8l iy o
Oeizxad 5 (YY) oL Sen 5 Chadwick gyl b Jobb
oSy y5ls 395 5ios b (YY) Radney 4 Creekmore

2y 850,55 i35 b ime ¢ Jwdio Job (59 p 1) JLisSSB

AT

= o) en ¢ Pangrazio-Kulbersh L uwgi o5 laslas 4
Jolb Sl )3l e85 yeo MARA JLiSSb ol (s,
Sl Ol pae 45 (V) i 013 M Sle (69 p 2y
Wbl Sl or ol adlae ls L MARA ahusg Sl
Slasadlls ol alice My 3Sle Sl g9, 5 Fa Il oSy Cauis
plodl S8 ol8iwd (659) 0 o) Kon o de Almeida lewgs 45 54
(¥) s

JUi SOl laeliws g9y 2 45 Sllas plo )3 (rimen
g B oaiS dgame il )5 &5 Bionator 4 Activator
L Llod ol j 48 (VA-V8) 000, ssmliin S SLe 03, (5 5
5 0 03t wl (glajadld oy 0 b Jloen pols sibss
Sl w3, (mppr ) SNA polaid] job 4 (89 M SLe 03
Blod jlasll as as oad Wy iSle widy (i dgaome I (g puaisro
O9ed (s gl lice 4Bl ol B9 d2g5 JB ()bl
4S 1 ib e o) Sen 5 Lange Paulin ,Jakobsson ,Derringer
S oalatwl > josad 4y 0uiiS dgame 1 (64uSS 098 lallas jo
lgs o 531 ol &l ((YV) Wilodgas (45135 1) SNA jaslis
A s il Sidages, Ll 5 Y (slaygions] JOVY o by
Al

a5y doml adlbe pl 5 odal Conty @l 4 4095 b Jloyn @
e e Fa 11 JisSl olKiws & by pSin 3l oMol 4



Ol Floy (ilige Sloss o (b pole olSiily (Sjilais alee

@ dng b arl g das VA 4l ol ialS Sl g gy o gime
agly phalS a8 e85 wni (lsie SNB aygly o e o33
i oli8 Capmige Jols Jtio o W Slo dlail) 3900 5 ANB
Al oo

5 de Almeida cldllae a8l Ly ol asdlllas guls yuizcen
“9y 2 O\)Ko_m 9 Tulloch o Frankel olXwwss 9y » O‘)K“’Q’
Webster . ioan 5 (Y£Y0) Activator 4 Bionator slaolSiws
Slyten MolS' (YV-1.¥0) Frankel olSiws (o, o)) Son g
s JSO18 o8 (g9, p dallles b )] )San 5 JANSON Lol il
GBI 1y ol 45 5,55 )35 ANB agly 55 (glalasde L
(V) 392 Lo adllas gl

ol 48 Amd o LS el Cowd 4 gl wyp Jbya @
Shlow P ANB Lasls il 3 o)l e b Fa Il Jlasils
S ead by

solad glayyl a s ol lis ol adllas gl : SIS, sl —
S eb 4 el oo iulidl JLasSB ofuws b ploys by &g
MolS” gyl Lo 5148 351 o sbeo VIV sl gl ilsol ilie
O )go ‘_SJLJ.?U P o ggu ‘Umlﬁ BWJ) EYY) U_]o 5 .\wbuo )‘.)Gi.xn
JUA S5 oSl & a5 (YA) o i)531 Hogshen Sy YL
e BB ST plosl Jlo o g Shilewr 53 2 2l
SS9y b g obeyd (b 3 Oygaieelis gl il e o
Sy » Fa Il ol 5l oaimd lis Wilgy oadyld 3939 (o A,

2 ol S& oyl sl Sl (50 (oS glis)) StaliEl 4zl
5 Posterior bite opening a5 (Ssls cob ecs b
Adlon A laplis jle dopm o)

= ohKen 5 De Almeida adllas «pols adlllae gols 2l
g Janson ;s 4 (Y) Bionator g JsSl,8 JUisSh (slaolKiws (<o)
5 Pangrazio-Kulbersh 4 (V) |18 o&wd (55) = o)L o
GlatdasMo B 5158 (VW) MARA oSt pwyp 5o o) Ken
Olalllas bt iy opl 4 .03)8 sdalin Cjge ol8 glas)l
Al pols adllas gols alie 030l

Iy ©ygmo als glay)) ol a5 4 S S GO (aslis 1 Slio

Twin block ol5w> (9, McCulloch 4 Mills «5” glaslllas
SIS fsiine Mol |y Juate Jsb il (Sobe 25313 o
(0) 35,8

9y = HSer 5 de Almeida 4 glaalas ;5 piomon
3 bl Yo ixe il 381 winly plosl Bionator o JSGl,3 olSws
Ober phlan pogad g oad loyd 09,5 93 2 53 Juaie Jobo
= 4Bl ol as (V) W0,S saaline |y Bionator oKy b o
addlls sl b JLisol olaws b loys cdlete Judio 03, i3l
b ial5 8l g 3] il adllas aly culplty s Slgsven L
McCulloch 4 (¥) o)} 5 de Almeida aalles ably b oo
oh)Len gChadwick 48l Ly Ty ausly Slgseen (0) Mills 4
3,y & plae (YY) Radney 3 Creekmore (YY)

oL Sen g de _Almeida yson die 4 S Slalas
s Tulloch 4 K ea 5 Giandly , Radney , Creekmore
P Bgme a8l sl plosl JSU)3 olws (g5 2 )Sen
428 o dllas > Lol o (YO-YVY) a__u8l5 SNB o__4l;
200l plos! Twin block ol&ws (55, » McCulloch 4 Mills
4 (8) 3555 S faisine S |, SNB gy ol ik
Sleen McCulloch g Mills adllas b b aslllas gl cuiy ol
plosl S01,3 oliiwd 59y 3 45 Slllas plo gubs b Jg cusls
bosd gloyd hlew 53 SNB ayly Gialdl Jlo e 092 plie ord
el 3,5 o Oygo B abaii s5ls 43 9, <8 o L oS Fa 1l olSaws
2350 W3Slo g o dlaly Mol g ANB aygl; ials

e (i) Ol oy 53 3wl )90 aSlE 1S3
eSle 3 e i |y b 6 4 Jab 45 59y GOGN jas i
o8 S s aaimd i aS by yie e VAN [adlis cpl il
2 il Judde 4 39008 Mol g plops (b 3 b SO
Lol S-Sl iSOl oSy Sloys @l il s p &5 slanllas
8 ial331 oy S8 a5 Jobo o 59 o J (S gl a3
ol aalllas 4Bl alie 4l oyl 48 Cul 0350 90
(V) 2l e

4 ANB agly o (5o idnaio g o SLo alail, -

ool Ll 5 el st 5 My Sl S dlaly s oimd LS

YV



Ohler 5 (Jlob (gm0 50

1 oS 55681 Lo 5o 11 e JUtSls ol 5 oolizusl 2l Slo> @l oy

Al e

ol ol i sl aalllae ol 1)V g Sgllgns Llg, -
48 o bl DENtition g5y p (s pSeuia Olypss Fall JlisSl
sdnlie FH o SN (slagsh b Y g0l dlasly (o) b 455k &
DR B ire ©ygo a 03,00l (slagsly b VL gl ygly a5l
Lo 590 5l b JL claguw 3929 Jd 0 b cpl canl assly
g9l gl s b wiiley o g ol colyinl clelw by &S
J.J9.w L?f-l u..\.w ufl):) C,&l; 9 009 uuLo.: PRl

9y y= 48 Sl Slllas plas ol alics sl S5 ol
Activator (FR-2) |Gl , b Jli SSB ol 2ol _wd
ol 438,500 Bionator s MARA Herbst , Twin block
.(\R‘\Y}‘AGY"\)

il 8l o imd Lt &S gy 4o yd VIF IMPA 138l 5ok
slmgy cons Vlotsl el oyl .l Jotio slojgsamsl 059592
bl 1) ulyy (bygieal ) = 48 el Jluja
o&iwd jl o s )3 (V) 25 0 d)lg Juiie Sl — ol
CrS ol (adol Jomo) o ls Cunns 4y Jodio cuiS y Jilio (> &S
4 45 Wb YL flexible arch 4 0l lingual shield .S s
Onls g immsl (59,590 o ol lingual ‘shield e (!
Db ge Vb (gl yg il (3595 camo YU flexible arch g ouis

5 Valant cldlas gl alie IMPA i)l s aisly o)
3 o Herbst o8> (55, ,(V+) Pancherz 4 (1) Sinclair
bionator 5 | S5l ol&wdgsy s (V). ), Sen 5 de Almeida
(J—SSIs oy o a S Sl dlae plw oy ioen Sl o
oi)l35 1y IMPA - o158l saiplool (YY) Activator , Bionator
ilesly

Only Sl pisizlS g 9 Vb (sl sl (piielS g 5
Ohbes ol a8l a8l compgl el )3 1y G5 035550 L5
Ohles cen gl Lials (1Kl 45 canl S5 @ p5Y sl anih
PV Aoy 34.@[55 so o ¥/

dower molar to mp L a sl 5wyl

upper 1 to pp 4 upper molar to FH «wpper molar to pp

oml 9 YU S8 cla 6> (od9es Cunsg p FaU Il olSaws o3l

YV

Oialidl ol aS ol Lo Gaalisl e e O/YY WS e Lastide
oy & el padge ) oo lis Ll ol gy 3 sine NMolS
g doals oy 3 b Slisg Cusdge el JLiSSb olSuss b
Pgd e (SBod (A e > JAS By o0

L glop (b jd as Wdges 555 o) Sen o de Almeida
oili8l 3 (gl ixe glas Bionator 4 JsSI,8 JasGl oSiws
Os)f)) @b » PWARRVY Wi JS\&I)B oKwd » L.))}«o L;D.l& &L‘U)‘
VIV oo a5 gl il She Bionator b s ooy
() 392 yio e

9y = oSen o Pangrazio-Kulbersh adllas o (pizces
i e B8 5 il gLyl il ke MARA oSz
= ol)ESen g de Almeida adlles aSJls )5 (VW) )5 o)l
s elanyl gl oo ol 8l saas lis Herbst oSy (49,
210 Sygme (B gLyl > o8 Ll el nle (B) 255 @90
88y 2 esley bl b alie dai o dbwl Fa T o&iwd by loyd
oBiwd sleyd wls b Jg 290 MARA g Bionator (gbeolSiws
sl Gplie JSOI5 5 Herbst

Oly w4 Al o Ar-Go K555 o s ls Sy (S
Jobo aS sl flis pols adllas ol a0 lis 1) wsely Job
oxSlie g 4l yoli8l sl by (ramus length) sl
aag JuB o)l Ll 148 35 pio o YOV adls ol ioljél
b & Jrpdie S 8 o eons pogely Job 5o Gialjdl ol o3
bl CoBge i ol @ & Ml oy (b )3 gl g ol
i I AFGO Jsb 53,8 o )5 5 Jlosh Ar

S Sy oy Cas GOGN-SN s FMA gl asls
) adls g3 o lyis & 6,5 )5 eoliul 3)90 Judie (g5,
MC i)l55 aliie dons ol 457 3905 15 dme g St (5,lol Ll
Activator 5 J-Sil5 olSiss (o) » (YA) Ko s Namara
» J_J:LL;Q Herbst 9 JSJI)S dLlei:ﬂ-D\) $9) ).»(\ﬂ') nghellls 9
S bl il eployy (b > &ygo (005 glis)] (I3l ag b g
st JHB g s dne s boo GRIF 8 ©jge S i)
ol Jds 4y ol &S 24 o3 040> mandibular plane angle ,»

RS il B8 Ay ) Gl ) Judte (LS 2 Sisgen,



Ol Floy (ilige Sloss o (b pole olSiily (Sjilais alee

o L cwl o> 5 45155 Activator 4 Bionator |Gl 8
b Slggan jols dalllas
0id loyd hlex 53 gilse Laily) Mol sl Jlos] comsg
Adlior Vb sl jdge (Jlawd <82 5 ol slajJge Jbjo S o
lower molar iz 53«59 Lilyy Mol (g5 (b)) sl

a5 18 bl 5,50 UPpEr molar to PTV 4to PTV
g b JLje oSy o deo VIVY :0ke b YL ol Joo
aS il JUje eSS s p o dio ¥V 5:5ke b ol Jol Joo
S Lalsy o) )3 ol 9 Yl (sl Jge Jliso o8 o D3|

29 Fee e
SLogl b 5 AT JLisols olfzws & sl ol adllas oyl

Oleyd 2 (Fygme ldomen dsgezme o Sl g Sl Ol s
ey @lyslasb o bge CLITIV T 56181 Jlo (glyls ol Lo
Wil oo 2 d)lse Jols doMs job & Fall JLasSl olKiws

e S 5 6 £li5) s g5 LB 33l -

Oead g ol o YU ad clalass i 0 5 ST -
YL gl g 5l

oy S8 g a5 5 Sl

YU 8 4> Head gear effect b 56 -

Jedie (4l il S pae -
ANB alS) Jyiio 5 WSle S5 5 S0 Lly, 200

(slse bailg) gl 5 copgl ialS

1-Janson GR, Torufio JL, Martins DR, Henriques JF, de Freitas
MR. Class Il treatment effects of the Frénkel appliance. Eur J
Orthod. 2003 Jun;25(3):301-9.

2- Proffit, WR. Contemporary Orthodontics. 3rd ed. St. Louis:
Mosby;2000.

3- De Almeida MR, Henriques JF, Ursi W.Comparative study
of the Frénkel (FR-2) and bionator appliances in the treatment
of Class Il maocclusion. Am J Orthod Dentofacial Orthop.
2002 May;121(5):458-66.

S b 35 . gl Gla midg ) S e lealKiwd g ho — Sl —F

o2 Jad AYAY
5- Mills CM, McCulloch KJ. Treatment effects of the twin block
appliance: acepha ometric study. Am J Orthod Dentofacia Orthop.
1998 Jul;114(1):15-24.
6- de Almeida MR, Henriques JF, de Almeida RR, Weber U,
McNamara JA Jr. Short-term treatment effects produced by the

o Cam pe koo TIVE (ko b ol oo odgl 235 (b))
b 3135 I3 ine MolS” (gybl Lilod 51 &S 59y bl ying, MP
©5dS3E (M 4y s o oo VIO (:0ko L oo YL gl g
Dy 4Bl (g,
O A Cans ma YU Sl gl dolh (3 Sike ioman
JoB oyl Llsd 5l as ngm asbly iol53l jze Lo Y/YS JBYL
.)9{ alas Mo
g uS] el Fall JUasSl olSiws oS dad o lis guls oy
e OfgpST (nlg33)5 o0 b 9 Vb SE S slalis (s
05881 JLe 13 a8 555 0 deep bite lilew ;5 Cobyel pusuas
Olejor gyl pioran 33,5 oo odnlie ld job a1l WS
e Qs ISl a8 as el Vb (slajgsenil 5 (A5 (glag
20,5 Lid g
s @l o Ken 9 Pangrazio-Kulbersh claslas
JLiSSB olKiod oS Wiy dom (pl 4 9 125 oy |y MARA
3y — EXtrusive L intrusive (¢4, sLsol el MARA
GMS o ol &S (W) 23,5 o (Jloyd 0y90 (b jd Jge (slaliin
OhSen o de Almeida aullee (> (yuiorad D¢ pols adlllas ol
S8 s a s s o)l58 Bionator § JSSl,8 o&iwd 55 59y
Ol 485 (1) 2905 onlin YU Jgl sl jlge (139,081 )3 (g
onb s odsl 90 gy Jy o pols adlas bl S
390 4y JoB Bionator ¢ SOl olKiwd b loyd 09,5 93 ya )
slaolKiws &9y = as u.»LxJUaa sl ool g Al Oﬁ‘ (\")
S
Herbst appliance in the mixed dentition. Angle Orthod. 2005
Jul;75(4):540-7.
7- Patel HP, Moseley HC, Noar JH.Cephal ometric determinants of
successful  functional appliance therapy. Angle Orthod. 2002
Oct; 72(5):410-7.
8- Rodrigues de Almeida M, Castanha Henriques JF, Rodrigues de
Almeida R, Urs W.Treatment effects produced by Frankel
gppliance in patients with class I1, divison 1 maocclusion. Angle
Orthod. 2002 Oct; 72(5):418-25.
9-Vadant JR, Sinclair PM. Treatment effects of the Herbst
gppliance. Am J Orthod Dentofacial Orthop. 1989 Feb;95(2):138-
47.
10- Pancherz H.The mechanism of Class Il correction in Herbst
gppliance treatment. A cephaometric investigation. Am J Orthod.
1982 Aug;82(2):104-13.

11- Nelson C, Harkness M, Herbison P. Mandibular changes
during functiona appliance treatment. Am J Orthod Dentofacial

ARTA



Ohler 5 (Jlob (gm0 50

1 oS 55681 Lo 5o 11 e JUtSls ol 5 oolizusl 2l Slo> @l oy

Orthop. 1993 Aug;104(2):153-61.

12- Pangrazio-Kulbersh V, Berger JL, Chermak DS, Kaczynski R,
Simon ES, Haerian A. Treatment effects of the mandibular anterior
repositioning appliance on patients with Class 11 maocclusion. Am
JOrthod Dentofacia Orthop. 2003 Mar;123(3):286-95.

13- Chen JY, Will LA, Niederman R. Analyss of efficacy of
functional appliances on mandibular growth. Am J Orthod
Dentofacia Orthop. 2002 Nov;122(5):470-6.

14- Moorrees CFA , Kean MR. Natural head position, a basic
consderation in the interpretaion of  cephaometric
radiographs.Am J Phy Anthro. 1918;16:213-34.

15 Rushforth CD, Gordon PH, Aird JC. Skeletd and dental
changes following the use of the Frankel functiond regulator. Br J
Orthod. 1999 Jun;26(2):127-34.

16- Bolmgren GA, Moshiri F. Bionator treatment in Class I,
division 1. Angle Orthod. 1986 Jul;56(3):255-62.

17- Courtney M, Harkness M, Herbison P. Maxillary and crania
base changes during trestment with functional appliances. Am J
Orthod Dentofacia Orthop. 1996 Jun;109(6):616-24.

18- Hashim HA. Analyss of activator treatment changes. Aust
Orthod J. 1991 Oct;12(2):100-4.

19- Derringer K. A cephalometric study to compare the effects of
cervical traction and Andresen therapy in the treatment of Class ||
divison 1 maoccluson. Part 1-Skeletal changes. Br J Orthod.
1990 Feb;17(1):33-46.

20- Jakobsson SO, Paulin G. The influence of activator treatment
on skeleta growth in Angle Class Il: 1 cases A
roentgenocephalometric study. Eur J Orthod. 1990 May;12(2):174-
84.

21- Lange DW, Kadra V, Broadbent BH J, Powers M, Nelson
S.Changes in soft tissue profile following treatment with the
bionator. Angle Orthod. 1995;65(6):423-30.

22- Chadwick SM, Aird JC, Taylor PJ, Bearn DR.Functiona

AAR

regulator treatment of Class Il divison 1 malocclusions. Eur J
Orthod. 2001 Oct;23(5):495-505.

23- Creekmore TD, Radney LJ. Franke appliance therapy:
orthopedic or orthodontic? Am J Orthod. 1983 Feb;83(2):89-108.
24- Gianelly AA, Arena SA, Bernstein LA comparison of Class
Il treatment changes noted with the light wire, edgewise, and
Frankel appliances. Am J Orthod. 1984 Oct;86(4):269-76.

25- Tulloch JF, Phillips C, Proffit WRBenefit of early Class |1
treatment: progress report of a two-phase randomized clinical
trial. Am J Orthod Dentofacial Orthop. 1998 Jan;113(1):62-72,
quiz 73-4.

26- Tulloch JF, Phillips C, Koch G, Proffit WR. The effect of
early intervention on skeletal pattern in Class || malocclusion: a
randomized clinical trial. Am J Orthod Dentofacial Orthop.
1997 Apr;111(4):391-400.

27- Webster T, Harkness M Herbison P.Associations between
changes in selected facial dimensions and the outcome of
orthodontic treatment. Am J Orthod Dentofacial Orthop. 1996
Jul;110(1):46-53.

28- McNamara JA J. A method of cephalometric evaluation.
Am J Orthod. 1984 Dec;86(6):449-69.

29- McNamara JA Jr, Howe RP, Dischinger TG. A comparison
of the Herbst-and Frankel appliancesin the treatment of Class |
malocclusion. Am J Orthod Dentofacial Orthop. 1990
Aug;98(2):134-44.

30- Righellis EG. Treatment effects of Frankel, activator and
extraoral  traction appliances. Angle Orthod. 1983
Apr;53(2):107-21.

31- Pancherz H. Treatment of class |l malocclusions by
jumping the bite with the Herbst appliance. A cephalometric
investigation .Am J Orthod. 1979 Oct;76(4):423-42.

32- Janson |. A cephalometric study of the efficiency of the
Bionator. Trans Eur Orthod Soc. 1977; 53:283-293.



