Band secures its accompanying attachments, brackets, tubes, auxiliaries- in
thecorrect relationship totooth.

Requirementsof bands

BAND FORMATION

Teeth that will receive heavy intermittent forces against the
attachments. e.g. upper first molar. Teeth needing both labial and lingual attachments.

Teethwith shorter clinical crowns.

Tooth surfaces that are incompatible with successful bonding- amalgam restorations,
porcelainveneers, enamel fluorosis.

Requisitesof bands

An orthodontic band must fit the contours of tooth as closely as
possible:

To enhancesthe placement of attachmentinrelationship totooth f’v—“ 7@
Width of band material and cement in the interproximal space should | \_/ %
bekept toaminimum

There should be no cement on the occlusal margins, with subsequent collection of food debris
andecalcification of tooth

Thereshould beno gingival overhangs

An orthodontic band should not extend subgingivally any morethan necessary

Over extension producestissueirritation
Osteoclastic activity of thebone, withthelossof alveolar process.

Band should not betoowide

All around adaptation is virtually impossible, folding and creasing of
bandwill result. R

Certain areas may fit but an “umbrella effect” may be experienced at
other areas. Thiswill resultinwide cement linesonthegingival aspect | _—" ~~—~ ™|

and lead to marginal etching alongthegingiva.

Orthodontic band should be made of a material that is resistant to the deformation under
stressesin mouth:

Bandsshould possessufficient “edge strength”
Occlusal marginswill not be displaced away fromtooth contoursduring mastication
Reducesthetendency for |oosening of bands during orthodontic treatment

Band material

Should beresistant totarnish

Should have enough springiness, that it can beforced over the height of contours of tooth and
spring back slightly into undercut areas




I deal band material should be
Soft andductile
Stiff and strong
Springiness

Chromealloy band materials
Chrome alloy bands have been refined continuously, so that today H

they are readily adapted to most teeth and possess the requisites of S
strength and cleanliness.

RMOroll band material (8ft) areavailablein following sides-

0.125x0.003
0.150x0.004
0.180x 0.006
0.180x0.005
0.125x 0.004

INSTRUMENTS

e Spot Welder

\

| Talle

\J

Separation of teeth
- Adequate separation of teethisan essential prerequisitefor any banding technique.
Proper adaptation cannot be ascertainedif tight contactsare present.

Adequate separation also allows the bands to be fabricated much more rapidly and without
much discomfort tothe patient.




Typesof separators

1. Grasslineligature

2. Brasswire

3. Elasticthreads

4. Rubber bands-

5. Elasticmodules

7. Coil Spring Separators

8. Sep-clipseparator

9. NITINEET Springs




10. “C” Separation Maintainers

Band formation @

Threemethods-
-Direct technique

-Indirect technique
-Preformed bands

Direct technique
Theactual band fabricationisamost identical for thedirect and
indirect technique the only difference being that the indirect e e |
band aremadeon plastic diesof theteeth.
Most of the shaping of the band material in the direct technique RRRARL
isdonedirectly on patient'steeth.

Thetechniqueof pinching H
Foldthestrip of band material onitself toformaloop (F\ —
GrasptheendswiththeNo. 142 plier. \S \

\
Placethe piece of folded material into the No. 155 plier of choice; i.e., right ; 2] /
or left anterior or posterior /

Opentheloop by pressing withthefinger.

With the No. 114 plier, placing the ball to the inside of the band, contour a
section of the band material about the width of the labial or buccal surface
of thetooth to bebanded.

Placetheloop of the band over the crown of thetooth to be banded. Squeezethe
beaks of the plier together, thus diding he forming beak along the material
toward thetooth.




Burnishtheband.

e Put thefinal stretches on the band to give it the closest adaptation
possible.

o Whilethebeak isengaging thelingual surface of thetooth and being held .
quite tightly, rock the plier horizontally, making one edge of the forming
beak thefulcrum.

e Thisedgeof the beak will causethe band material to be pulled away from
thetooth, then squeezetheplier tighter asitisreturnedto position.

o Vertical stretch -Holding the plier tightly, rock the beaks away fromthe | |- e §
tooth at theincisal or occlusal.

o Tightenandtakeupthedack onthereturn.

¢ Bandisthenremoved from tooth and wel ded al ong the pinched seam asclose as
theelectrodesallow.

« Theexcessiscut off, leaving asmall remnant. Thebandisreturnedtotooth [« & >
and the small remnant isfolded flat against thelingual surface (foldedflap |
method). —

/
R\

o Band isthen replaced on the tooth carefully, in aposition as near inwhichit |[{
waspinched aspossible. Work it toward itsplacewith thefinger. '\_ b

e Then use the amalgam plugger, and gently work the band down at different ,/

pointsaround theedge. L =3
[ I
| ol
e Finally, usingtheband driver and mallet, drivethe bandtoitsfinal seating. /




Position of band-
Maxillary central and lateral incisor
Junction of middleandincisal third

The lateral incisor band should be placed 1mm farther
incisally than central incisor band.

Incisal edgeof thebandsshould beparallel totheincisal edgesof respectiveteeth.
L ower central and lateral incisors
Band material is0.003x 0.125inch or 0.004 x 0.125inch.

Incisal edge of the band material is kept parallel to incisal
edge of thetooth onthelabial surface.

Upper cuspids

e A line contacting the contact points will indicate the
horizontal position of theband.

e In order to obtain maximum retention and incisal bracket
position, clinicians prefer an apron band labioincisal
extension permitsincisal offsetting of bracketson bands.

L ower cuspids
e Toothnormally leansmesially, thusband must be placed moregingivally onthedistal.
Posterior teeth

e Toplaceocclusal tothe contact points onthe slope of the marginal ridge, about amillimeter or
lessshort of thecrest.

e Thepositionsmesially and distally holdtrueinthelower bicuspidsand molars, asinthe upper.
Upper bicuspids

e The proxima edges of the band should be festooned at the gingival edge to avoid tissue
irritation and damage.

e Bandmaterial usedis0.004 x 0.150 inches.

¢ Itissometimesnecessary totrimthedistal occlusal portion dightly to prevent overhang of this
portion over themarginal ridge.

L ower Bicuspids

e Themandibular second bicuspid is one of the most difficult bands to retain properly on the
tooth, usually because of the extremeundercutson thegingival portionsof thetooth.

Tweed arch ending pliersor No. 442 pliersto put acrimp or an undercut on the occlusal and
gingival edgesof theband.

Band materia is generally 0.004 x 0.150 inch, with the brackets preattached to the band
material.




Upper Molars:

e On buccal surface than band should extend more inferior in mesial portion than on the distal
portion of thetooth.

¢ Theband must bedrivenfarther gingivally onthedistal sothat it does
not extend over theocclusal surface of thetooth.

e Bandmaterial 0.006x0.180inch

Lower Molars;

e Bandmust extend quitelow onthebuccal surface.
e 0.005x0.180inchband areused.

I ndirect band for mation

¢ Indirect bandsaremadeon plastic diesof teeth.
e Thebandfabricationisalmostidentical asfor thedirect technique.
Prefor med bands

e Bandsarebeing shaped to approximatethe anatomical contoursof all teeth.
e Number of sizesavailablehasbeenincreased.
o Firststepinfitting the preformed bandsisto sel ect the size of band.

¢ Permanent marking onthemesial surfaceidentifiesthe sizeand quadrant.




SOLDERING & WELDING

Soldering

Soldering: A group of processes that joining two different metals by
heating them to a suitabletemperature below the solidus of the substrate
metal and applying afiller metal having a liquidus temperature not
exceeding 450°C that melts andflowsby capillary attraction betweenthe
partswithout appreciably affecting the dimensionsof thejoined metals.

TYPEOFSOLDERING
e Investment soldering
e Freehandsoldering
o Infraredsoldering
Themost commonly used method orthodonticsis-

1. Applyflux tothearchwire.

2. Applying solder to brasswire. ( Brasswireisfluxed, heated and then low

fusing solderisapplied.)
3. Relationship between (A) brasswireand (B) steel wire.

a. Startingtime

b. Atthetimesolder startstoflow

¢. Wiping brasswireand flowing solder under the steel archwire

d. Returningbrasswiretotheflat surfaceof thesteel

e. Using tweed loop forming plier to make asmall neat |oop out
of soldered brasshook material.

4. Usingtweed loop forming plier makeasmall, neat hook out of soldered

brass wirewhichhasbeen cut 3/16inch.

5. Allow solder to flow along 1/8 inch of brasswire. With cuttersremove
excess solder and then with afile smooth brasswire end which hasbeen

cut.

6. Apply heat, using tip of flame approximately ¥ainch from archwireon
brasswire and allow heat to be conducted from brasswireto steel arch

wire.




Welding

Welding istheprocess by which the surfaces of metalsarejoined by mixing, with or without the use of
heat.

Cold weldingisdoneby hammering or pressure. An exampleof coldweldingisthegoldfoil filling.
Hot welding uses heat of sufficient intensity to melt the metals being joined. The heat source is
usually an oxyacetyleneflameor high amperageéel ectricity.

TYPESOFWELDING
e Spotwelding
e Pressurewelding
e Laserwelding
e Plasmawelding
THEORY
Orthodontic spot welders employ the electrode technique to prevent changes in the physical
propertiesof thecomponentsbeing joined.
Orthodonticwelding isachieved by passing alargeamount of current for avery short duration through
anareaof highresistance.
Heat isgenerated of amagnitude great enoughto cause melting at theinterface.

Copper electrode - Lowresistance

Stainlesssteel - 50timeshigher resi stancethan that of copper.
Electrode - Stainlesssted interface: 2timesof S.Saone.
Stainlesssteel - Stainlesssted interface: 4timesof S.Saone.

In spot welding thefollowing three propertiesof themetal arefavorable:
e Acomparatively low melting point (approximately 1370° C.),
Highelectricresistance,
L ow conductivity of heat.
The welding is done mechanically by gripping the seam between two snub- o ”
nosed welding dies (electrodes) made of hardened copper, and passing low
voltagehigh amperage current.
Heat developedisdirectly proportional to I’RT where,
| - Thecurrent
R - Theresistance
T - Timeof application
The volume of metal to be heated is definite for a given thickness of metal and the current and time
must be controlled accurately.




It is easy to weld two sheets of metal of the same thickness, but the welding of sheets of markedly
different thickness, or wireto wire or atube to a sheet, is extremely difficult and therefore should be
avoided. In such cases some orthodontists recommend the use of a special form of electrodes, but
whether theresultsaretruly favorableissomewhat doubtful.

IMPROPERWELDING
Improper welding can occur at thetwo extremes.
e Toolow voltage-- partsmay delaminate.
e Toohighvoltage-- thewirecanbecomebirittle.

OVERHEATINGTHEWIRES.
100%"set down" inthemainarchwire.
- Cracksareformed around thehook asthewireiscooled.
- Thiscouldleadtofractureif thearchwireisbent
- Recommend "set down" istypically lessthan 60%.

The wire will begin to melt and flow. When an active member such as a finger spring is
welded, aweakening can occur because of thereductioninthe cross-section of the spring.

CLINICALAPPLICATIONS
TMA canbewelded for both passiveand active use.
e Passiveapplicationsinclude stopsandtieback hooks.
e Thewirescanbewelded without |ossof springback properties.

WELD QUALITY
electrode pressure
voltagesetting
duration of impulse
contact resistance
wirecross-section
jointdesign
orientation of thewires
However, the surface condition of theel ectrodesisanother important variabl e.




ARCH FORMS

1. Bonwill concept
e Developedin1885.
e Thetripod shape of the mandible is formed by an equilateral
triangle.
e Base between the condyles and the apex between the central
incisorslength of each sideapprox 4 inches.

2. Bonwill Hawley concept N
e Hawleyin1905, s e
e Itisamodified Bonwill'sconcept. £ oo enR

3. Angleslineof occlusion
e Angle in 1906, described the LINE OF OCCLUSION “The line of
greatest normal occlusal contact™.

- In 1907, he rediscribed it as *“ the line with which in form and in position
according to type, the teeth must be in harmony if in normal occlusion.”

4. Apical baseconcept
e Proposed by Lundstorm.

e He highlighted the need to consider the apical base when
determiningthearchformfor thepatient.

5.Caternaryarchform

e David Musich & James Ackerman(1973). Schulhoff(1997 - lower
arch.

e Tomeasure - Modified Boley Guage with achainincorporatedin
it- CATANOMETER.

e Caternary curveistheshapethat theloop of achainwouldtakeif it
weresuspended at awidth acrossthefirst molarsfrom 2 hooks.




6. Brader arch form

e Brader in 1971, presented a mathematical model of dental arch ||
form.

o Archformwasatrifocal ellipse, whichwasbased on the shape of

an egg- extremely resistant to collapse & produced stable arch
form.

7.Rocky mountain datasystem

e Itisacomputer derived formulawhich relies upon measurementstaken
from intermolar width, inter cuspid width and arch depth as measured

from thefacial surface of theincisorsto the distal surface of theterminal
molar.

Absence of Arch Symmetry

Bader hypothesized the arch formwas a

i Trifocal Ellipse and PR=C Where, P =
o White aso evaluated the symmetry of arches and the most | Pressure R= Radius of curvature of

. — ellipse curve at the pressure site C =
conspi cuousfinding wasthetotal absenceof arch symmetry. Mathematical Constant

e Thus he advocated individualising arches by simple technique called
“OCCLUSAL MAPPING™.

o Draw occlusal surfacesof teeth from xray or photos. Proximal contacts
are marked and aline is drawn through the mesio-distal dimensions of —
each tooth & connecting thelinesacrossthe proximal contacts. C A

e Thislinerepresentsthecentreof thebasic arch perimeter.

8. Roth'struarchform

o Developedfrombiologically and clinically derived broad curveswhich

arereferred to as“ Natural or Non-Orthodontic”. ( ' !
e The Roth Tru Arch was derived from his extensive clinical testing &
recording of jaw movement patternsin treated patients who were out of |

retention and had remai ned stabl e.

e This arch form mainly was wider by a few millimeters, primarily in
bicuspid area when compared to Andrews normals and coincided exactly
when superimposed on Ricketts pentamorphicarchforms.

e Thisarch form over corrects arch width dightly: over correction in all 3
planesof spaceisa part of Roth'send of fixed appliancetherapy goal .




9. Ricketts penta mor phic arch form

e These Pentamorphic arch forms were such that they would fit most facial forms

10. Mathematic & geometric modelsfor arch forms

¢ Mathematic modelshavebeen used for describing archforms.

o Lu(1964) claimed that the dental arch could be satisfactorily
described by apolynomial equation of the4" degree.

e Sanin(1970) investigated the size and shape of ideal arches and
confirmedtheviewsof Lu.

o Pepe(1975) analysed asample of 7 models of normal occlusion by digitization and curvefits.
The results showed that 4" order polynomial equations were better than caternary curve fits
and also suggested that 6" degree polynomial equations appear to have potential as clinical
indicatorsof archform.

e Cubic SplineFunction: used for modelling of variousasymmetrical objects.

e Isan adaptation of the draftsmans spline. The mathematical adaptation of physical spline
consistsof aset of individual cubic polynomials between successive knot points and has been
developed for usein describing normal dental arches




11. Arch for deter mination using conebeam computed tomogr aphy

e Braunetal (1966) represented arch form by a complex mathematical formula known as “ Beta

Function”.

¢ McLaughlin & Bennet, measured the center of each incisor incisal edge, cusp tips of canines

and premolarsand the M-D and D-B cusp tipsof molars.

TAPEREDARCH FORM

o Narrow intercanine width, used in patients with narrow arches and gingival
recessioninpremolar canineregion.

SQUAREARCH FORM

Usedin caseswith broad archesand thosewho require buccal uprighting

OVOIDARCH FORM
e Goodreliablearchformfor amajority of the cases. Advisableto stock wires
inovoid shape, whichthen can beatered depending onthe case

IDEAL ARCH BY

=
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EDWARD J GROMME ot

EDCE A DCDF

STEF 1

STEP-1  Measurements of teeth of patient are recorded on astraight | = /\
linebisectedinthecentre.

STEP-2 a)WireiscutfromG-G' TP 3
b) Thenbendisgivenwiththehelp of turretfromD D'. STEP 4
STEP-3 At point D and D'a sharp bend is made towards the lingual
from mesial end of plier and then labial form distal end of

STERP S

leer AP6 g

STEP-4 Between D-E and D'-E' a quarter of acircle bend is given

usingturret.

STEP-5 Thelong ends of thewire are pulled out with fingers at pint

©
DandD'. o O

STEP-6 Fina bendsturnthetwoarchwireinwardsat F-F'




L oops

. Incorporation of loopsin the archwire wasrevolutionized in 1915 by RAY ROBINSON who
wasan early advocate of light wiresand light continuousforcesby meansof loops.

. Dr.R.H.W. STRANG wasfirst tointroducel oopsinthe edgewisetechnique.
These propertiesdepend uponthefollowing factors:
1 Diameter of wire(D)
: D*
2. Length of L
engthof wire(L) Fa L
3. Elasticity L3
WhereF isforce.
Various|oop designshavebeen advocated
1. Open vertical loop 12.  Transverseloop
2. Vertical loop 13. MEAW
3. Doublevertical loop 14. Rickett'scanineretractor
4. Omegaloop 15. PG (Paul Gjessing) retraction spring
5. Helical loop 16. Deltaloop
6. Horizontal loop 17. Closed vertical loop
7. Boxloop 18. Bull loop
8. Bentinstoploop (Tweed) 19. The R (Rectangular) loop
9. Squashedvertical loop (Bull loop) 20. Vertical loop with helix
10. Combined vertical and horizontal loops 21. Omega loop
11. Deltaloop 22. T-Loop
23. Opus loop

OPEN VERTICAL LOOP
Dr.Robert.W.Strang(1933). ﬂ
It was used for retraction of anterior teeth. <
Height of the loop was 8mm.

Use

= Retraction of anterior teeth.
= To open space

= To rotate teeth

= Labio-lingual deflection




Sepsof formation for vertical openloop

=

CLOSED VERTICAL LOOP
Dr.R.H. Strang (1933)
Only being differenceishorizontal overlapping

= = [ =

BULL LOOP

Dr. Harry bull (1951)

variation of standard vertical loop

L oops legs were in contact with each other
.0215x .025stainless steel




VERTICAL LOOPSWITH HELIX

OMEGALOOP

DrMorrisStones(1960)
Main purposeistoincreasetheworking range

They can be used as expansion devicesto create
spacesfor the alignment of anumber of teeth or
perhapsevenall teethinonearch.

They can be used as highly elastic rotation
devices for correction of one or multiple
rotations.

O
©

They can be used as expansion devices to distaly drive canines in the treatment of
mal occlusionswhenfour first premolarshave been extracted.

DrMorris Steiner (1960) - thisloopisnamed so because of

theresemblanceto the Greek | etter omega.

The loop is believed to distribute the stresses more evenly through the curvatures instead of
concentrating ontheapex.

Fabricated by using .0215X.028 archwirelt can be used asastop and tieback.

[}
Bend up the distal leg by 9

To bend up the distal leg hold the plier
Pasitioned more backward.

Until wire pecome horizontal bend the distal leg

Mesial;60|deg.distal ; 90 deg.omega loop must
defl at the degree of more powerful slant
tovaards the center.




BENT IN STOP L OOP(Tweed)
Usedtomaintainarchlength.

Tweed recommends the use of abent in stop loop, mesial to molar
tube, whenever required. It has a slight mesial cant for tying the
ligaturewire.

Sepsof formation for bent in stop loop

= =

-

TWINHELICAL LOOP.
e Thisconsistsof avertical loop with two adjacent helices at the top.

e The design of this loop permits the legs to touch each other, using minimal space in the
interbarcket span.

e The presence of two helices provides additional wire, permitting greater force reduction and
longer range of activity. Because of the position of the helices, this loop is activated by
extension, or drawing thelegsapart.

e This, in turn, follows the principle of activation the loop in the
direction of the contour, in that extension of the legs continues to
windthetwo helices.

e It is used to shorten arch length where great range of activity is
desired.




Delta L oop
e It wasdescribed by DrProffit.

e 0.016” x0.022” - 0.018 slot
e 0.018”x0.025” - 0.022 slot

THEASYMMETRICT LOOP
» Thisloop alowssimultaneousbite opening and spaceclosure. '
e The anterior portion is smaler and engages the lateral incisor
bracket.

THEASYMMETRIC T LOOP
. Thisloop allows simultaneous bite opening and space closure.
. The anterior portion issmaller and engagesthe lateral incisor bracket.

TEAR DROPLOOP
e MATERIAL-SS; DIMENSION-0.018"x0.025"
e Theheight of thetear droploopis5mm
o Theloopisplacedimmediately distal tothelateral incisor brackets.

e The wire distal to the canine is reduced t00.016”x0.023”, the purpose of [¥¥
reducing the posterior portion is so it can easily dlide through the
bi cuspid bracketsand molar tubes.

e ACTIVATION- after insertion the wire should extend 5mm distally
fromthemolar tube.

o A442typewirebending plierisused.

e Thedistal extension of archwire is grasped with the pliers and pulled
through the molar buccal tube, and then tipped distal to the tube at 45
degreein superior direction.

e Theclosingloopitself should beactivated by 1mm.
e Itisimportanttoactivateonly 1 mm per appointment (every 4 weeks)
RICKETT'SCANINERETRACTOR
e Thisis acombination of a double closed helix and an extended crossed T made with blue
Elgiloywire.
o Itdelivered 30-50gmsper mmof activation.
ACTIVATION

e Activated by pulling 3-4mm each adjustment by pulling the wire through the tube and locking
itwithasimplebend.




Satically Deter minate Retr action system (SDRS)

o Kwangchul Choy designed avariant of acantilever spring - made
of 0.017 X 0.025inch titanium molybdenumalloy wire.

o Atfull activation, the standard spring delivered 163 gwithaload- | '
deflectionrate of six g/mm. '

TheWave Spring
e WilliamVogtin2004.

e It isformed from superelasticNiTi alloy that delivers 90gms of
forcewhen extended.

e Itisonly 6mmlong wheninresting state and threetimesitslength | =
inactivation state.

¢ When closed coil spring is activated it unwinds creating torque on '_
attached teeth.

e Itreturnstoitsoriginal formwithout permanent deformation.

The Snail L oop
e Thesnail loopisformed from0.017" x 0.025" stainless steel wire by bending asimple omega
loopintoaspiral shape. —_©®
e The snail loop has the potential for twice as much activation as a ‘\
stainless steel omega loop before undergoing permanent
deformation.
e Theouter portion of the snail loop is 8mm high and 6mm wide, and

theinner portionis6mm high and 3mmwide

TheBox L oop
e Thebox loop was given by A.Sivakumar in 2006. Thisloop enables
the orthodontist to produce well defined force system levelsthat lead
tohighly controlled tooth movements.

Indications
o Initia aignment of asymmetric crowdingin early permanent dentition.
e Rootparalleling duringfinishing
e Uprightingtipped molars




RLOOP
e Itcanbe fabricated by using 0.017 x 0.025” TMAwire

e Foragiventooth movement only one combination of forceand moment
iscorrect R Loop can beused for 1*/2™/3“ order corrections.




T LOOP
CHARLESJBURSTONE 1982
The basic configuration of the TMA loops consists 0f a0.017X0.025” TMAwire. | sera = ehn

0.017 % 0.025 inch T-loop I 15t bend b gﬂndb{;
Preactivation bends S&[\ é N ¢
4]

3rd bend 4th bend Sth bend (3-prong pliers)

E E , i 190°
6th bend (3-prong pliers)

Preactivated spring

Antirotation bends can be placed in the following areas-the ears, the vertical

e
arms, andto asmall extent to the horizontal armsproducing an angleof 120° \:‘; ﬁ_’; ¥
A
TYPES
1.SEGMENTED

Thecenter position of the spring can befound by:

distance= (interbracket distanceactivation)/ 2

where distance = length of the anterior and posterior arms (distance from the center of the T loop to
either theanterior or posterior tubes)

interbracket distance=di stance between the canineand mol ar brackets.

Activation=millimetersof activation of thespring.

[t - g -
e |t clstance o) stance
MR Doy distence (3) ® Actvaton
™ Interbracket Distance "l Interbracket Distance

2.CONTINUOUS




MUSHROOM LOOPARCHES

POUL GJESSING CANINE RETRACTION SPRING

For 0.022" brackets, an0.017" x 0.025" CNA archwire

First, thelegsof both mushroom loopsare carefully separated by about 3mm, thetorqueonthe
distal legsiseliminated

The loop should not be reactivated until at least 3mm of space has been closed, thus
mai ntai ning amore constant moment-to-forceratio.

L PN

CONFIGURATION

Ani tip bend (Alpha) 15°.
Beta bend 12° for Il premolar, 30° for | molar.
Anti rotation bend 35°.

Distal sweep for molar.

It is made from 0.016x0.022 inch stainlesssteel wire.

With predominant element OVOID DOUBLE HELIX LOOP extending 10 mm
apically,5.5 mm width apically.

The smaller occlusal loop with 2 mm diameter, incorporated to lower the levelsof
activation.




NITI CANINE RETRACTION SPRING
e GIVEN BY YASOO WATANABE
e 0.016x0.022 nitana wire

e Lightcontinousforce.

e Activaionupto10mm.

e Vertical closing loop and anti tip and antirotationmemorised by heat treating the wirein a
electrical ovento550° Cfor 15min.

OPUSLOOP
¢ Raymond E Siatkowski (1997) T , 1
e Theapical horizontal legis10mmlong, S : =

e Theascending legsat an angle of 70 degrees to the plane of
thebrackets

o Theapica helixisontheleg ascending from the anterior teeth, (that ascent must beginwithin
1.5mmposterior tothemost distal bracket of theanterior teeth being retracted)

e Thespacing betweentheascending legsespecially theapical loopslegsmust be lmmor less

KALRASIMULTANEOUSINTRUSIONAND RETRACTIONARCH
e VARUN KALRA (1998)
o WIRE MATERIAL-TMA
e DIMENSION- 0.019x0.025 TMA




K -Loop.;
o Developed by VarunKara. Appliance design made of 0.017" X 0.025" TMA wire.
e TheK-Loop mainly used for Molar Distalization.
e Activation -Legs of appliance bent down 20degree.

e Wiremarked at mesia of molar tube distal of premolar bracket.

Length of wire Lengih of wire In Farce per mm
in :‘?“D'l‘ loops compound laps et activatian

ﬁj 24 120 gme/mem
10-14mm yartizal Chosed Helix Loop imm

36 100 gmsimen
Deuble Dolts Closing Loop ﬁ& mm

12-17mm =

Dauble Verlical Crossed "T° @ A0mm B0 gma/m) m
Clawng Loop =

Db e Vertical Hilical —E@'—_ EOmm 75 grisimm
Clomirg Loap ,

Helical Loep

Vertical Open Loop (Wide)

25mm [

= j— 7 B g
Druble Ciosed Extended Hofgal oenm

Horizontal T Open Loop

—_——
Open Horizontal Bool Loop .




ANCHORAGE

Anchorage control needs will differ from case to case. It isimportant to identify the needs for each
individual case. Thequality of the biological anchorage may be enhanced by selective modification
of the position of the anchor teeth: cortical anchorage of thefirst molar (Ricketts), distal inclination of
themolars(Tweed, Begg) and differential torque control (Burstone).

PRINCIPLESOFANCHORAGE CONTROL
Anchor lossoccursin all 3 planes of space:

Sagittal plane Vertical plane: Transverseplane:
- Mesial movement of molars, |- Extrusionof molars, - Bucca flaring due to over
- Proclination of anteriors - Bitedeepeningdueto anterior| €xpanded arch form and
extrusion unintentional lingual root
torque,

- Lingual dumping of molars

There are two main aspects to anchorage control :

Reduction of anchorage needs during leveling and aligning. There is aneed to minimize
the factors which threaten anchorage and which produce unwanted tooth movements. This
reducesthe demandson anchorage.

Anchoragesupport duringtooth leveling and aligning. Where necessary, thereisaneed to
use anchorage support, such aspalatal or lingual bars, to helpto control certainteeth, or groups
of teeth.

CONTROL OFANCHORAGEINTHEHORIZONTAL PLANE:

1) Anchoragecontrol intheanterior segment

a) Lacebacks for Antero-posterior canine control: Lacebacks are .010 or .009 ligature
wires which extend from the most distally banded molar to the canine bracket. They
restrict canine crowns from tipping forward during leveling and aligning. They are
mainly used in premolar extraction cases, but they may also be required in some non
extraction caseswherethereisalocal threat to anchorage.

b) Bendbacksfor Antero-Posterior Incisor control: Theseare used as animportant method
of anchorage support, often in combination withlacebacks. If thearchwireisbent back
immediately behind the tube on the most distally banded molar, thisservesto minimize
forwardtipping of incisors.




2)ANCHORAGE CONTROL INTHEPOSTERIOR SEGMENT

In certain cases, it may be necessary for the upper posterior segments to be limited in their mesia
movements, maintained in their positions, or even distalized, to allow the anterior segments to be
properly positioned in the face. Posterior anchorage control requirements are normally greater in the
upper archthaninthelower arch owingtofivemainfactors:

e Theupper molarsmovemesially moreeasily thanthelower molars
e Theupper anterior segment haslargeteeth than thelower anterior segment.
e Theupper anterior bracketshavemoretip builtinto them than thelower anterior brackets.

e Theupper incisors require more torgue control and bodily movement than the lower incisors,
whichonly requiredistal tipping or uprighting.

CONTROL OFANCHORAGEINTHEVERTICAL PLANE:
A. I ncisor control

= Avoid engaging theincisorswhenthe canineshave anegative angulation
= Utility arches

B. Molar control
» Upper second molar banding to be avoided initially (in high angle cases).

» Expansion if required should be achieved by bodily movement of the posterior teeth (in
high anglecases).

« Transpalatal arch should be 2 to 3mm away from the palate.
» High pull or combi pull headgear to be used.
 Posterior bite planes or bite blocks.

Upper Arch L ower Arch
1. Headgear 1. Lingua Arch
2. Transpalatal Arch 2. Classlll elastics
3. NanceHolding Arch 3. Lip bumper

ANCHORAGE CONTROL INTHELATERAL ORTRANSVERSE PLANE

A. Maintenance of upper and lower inter-caninewidth.
B. Correction of molar crosshite

» Rapid maxillary expander

e Quad helix

» Transpalatal arch




INCREASINGRESISTANCETO DISPLACEMENT

a.lncreasetheno. of teeth in anchor ageunit: (increaser oot surfacear ea)

This simple method will increase the root surface area in the anchorage unit. This means that the
reactionary forceswill now bespread over alargeareathusreducing their displacement potential .

b. Createbuccal segments
The posterior teeth are connected by rigid sectional arch wire(18x25 or 19x25). In the absence of
brackets, arigid sectional arch wire can be bonded to the teeth, to create abuccal segment, which
acts like a large multirooted tooth generating a good posterior anchorage. A TPA or lingual arch

further augmentstheanchorageby bridging thebilateral buccal segmentsacrossthemidline.
Transpalatal Arch (TPA)

¢ Introduced by Robert aGoshgarian.
e Transpalatal Arch is made using a .036” S.S wire .

e It spans the palate between the upper 1 molars with aomegaloop in the midline and is
effective as an anchorage maintenance device as well as an active orthodontic appliance.

e Can be used for molar stablization and anchorage , correction of molar rotation, molar
distalization and aso for torquing the molars.

e They resist the mesia movement of molars and particularly the tendency of molarsto
rotate in amesial direction around the palatal root.Can be fixed or removable

o Fixed soldered TPA is fabricated in 0.036” SS wire with the wire contacting the band in
mesiolingual line angle.

e Removable TPA isfabricated in 0.032 round TMA or elgiloy wire.Burstone (JCO 1988-
1989) advocated use of 0.032 inch S.Sor TMA.

e Themidline omegaloop isusually oriented distally with 1-1.5mm clearance in the palatal
area




Soldered TPA
(Transpalatal Arch is made using a .036” wire with a center loop
andwiresolderd to molar bands)

TPAfor Molar Intrusion

e Itcanprovidevertical control by intrusionof molars.
e By placing omega loop in the mesia direction, and

increasing the clearancein the palatal area, tongue pressure
placesanintrusiveforceon TPA.

Nancepalatal arch
e Nancepalatal archisused in the upperarch asan anchorage
device during levelling and alignment ,in molar

distalization casesand aspace maintainer.
e ltconsists of 0.036” SS wire connecting upper first molars
and an anterior loop portion covered by acrylic, whichrests

ontheslopeof theanterior palate.
e It can provide sagittal anchorage reinforcement and is used as anchorage saver during
levelling and alignment and during canineretraction.

Vertical HoldingAppliance
¢ Vertical holding applianceis essentialy amodification of the transpalatal arch with an acrylic
pad.

e TheVHA isfabricated with banded maxillary permanent first molars connected with a
0.040 inch chrome-cobalt wire with a dime -size acrylic button at the sagittal and vertical
level of the gingival margin of the molar bands.

e Four helices are incorporated into the wire configuration for flexibility.

e TheVHA usetongue pressure to reduce the vertical particularly useful in high angle
patients where prevention of eruption of posterior teeth during mechanotherapy is difficult.
In high angle patients, control of anterior vertical dimension was possible with this
appliance compare to a group which used tip-back heads for the posterior teeth in
conjunction with ahigh-pull anterior J-hook headgear.

e Ajodo. 2000 Evaluation of thevertical holding applianceintreatment of high-angle patients.




M odification of TPA
1. Modified TPA for molar intrusion

Modified Transpalatal Arch(M-TPA) For Intrusion Of
Maxillary 2" Molars, ORTHODONTIC CYBER

JOURNAL, 2009

2. Modified TPA and microimplant for molar intrusion [£=.

Intrusion of Supraerupted Maxillary First Molar Using
Modified TPA and TAD's A Simple, Clinically Efficient
Approach. 1JCDS, 2013,

3. TPAFOR DISTALIZATION

Turk JMed Sci 2004, Asymmetric Maxillary First Molar
Distalization withthe Transpal atal Arch.

4. TPA after expansionfor retention




HEADGEAR

Headgear is an extra-oral appliance which makes use of cervical or cranial (WY
anchorage to apply forces to the jaws or teeth, with the purpose of growth | «f Y
modification or teeth movement. P a4 e o 0 o

Componentsof Headgear

Thehead gear - facebow assembly hasthree main components.
1. Facebow
2. Theforceelement
3. Thehead capor cervical strap.

Cervical pull Facebow, Combi Facebow and High-Pull
facebow:

HIGH PULL HEADGEAR

o If forceispassingthrough the centre of resistance of both maxillaand maxillary dentition then
thegrowth of maxillaanditsdentitionisprevented.

¢ Canbeused asasplint headgear to consolidate the maxillary arch by passing forcein between
the centreof resistance of inmaxillaand maxillary dentition.

o Incaseforcevector passes behind the centre of resistance of maxillaand maxillary dentition it
wouldlead to tipping of occlusal planedown and skeletal component up.

¢ Incaseforcevector passesinfront of the centreof resistance of maxillaand maxillary dentition
it would lead to tipping of occlusal plane and skeletal component up thisis used in cases of
deep bite cases.




CERVICAL PULL

o If theforce from cervical pull passesin between the centre of resistance of the maxillaand
maxillary dentition then it would lead to tipping of occlusal plane up and skeletal component

down.

¢ In case the force from cervica pull passes from the centre of resistance of the maxillary
dentition below the maxillathen it would lead to tipping skeletal component down and pushes
the dental component distally. This configuration is used in cases of distalizing the molars or
for anchoragereinforcement. Itisviablein patientswithlow max mand planeangle.

e Aneasy way toget thisconfigrationisto bend the outer bow 15’ totheocclusal plane.

Translation

Clockwise

Rotation Anti-clockwise

o Someauthorssuggest that the cervical pull headgear can lead to extrusion of the molarshence
rotate the mandible downward and backward, hence aggravating theclass|| condition. Thisis
not seen asthe condyleal so growswhich compensates for themolarsextrusion

Translation

Clockwise

Rotation Anti-clockwise

COMBIPULL HEADGEAR

¢ Incasetheforcefrom combipull passesfromthecentreof resistance of the maxillary dentition
below the maxilla then it would lead to tipping skeletal component down and distalize the
dental component isused in cases of distalizing the molars. It offers considerablevariationin

determining thedirection of force. P
ASSYMETRICALHEADGEAR I' ‘ )

o Earlier for assymetrical distalization different amounts of force
were used on the two sides. But it was found that the amount of

MI=Flv X DI
Mr=FrX Dr
As
DI >Dr
SO

Ml >Mr

force acting on the teeth on both the
sidesremained thesame.




HEADGEAR BENDING

e For symmetrical forcesthe outer bow should be ending symmetrically. Hooks are positioned
on the outer bow can be adjusted by cutting and bending using heavy duty pliers after
annealingthewire. Inthelnner facebow abayonet bendisgenerally given.

e Make surethat after putting elastic strap the inner bow is not touching patients cheek. Make
suretheinner bow fitspassively into the headgear tube, el se canlead to loose bands. Make sure
that theforcelevel isoptimum

SPLINT HEADGEAR

e In cases where restriction of the whole nasomaxillary complex along with its dentition is
required we can give asplint headgear. It consolidatesthe entire max dentition henceall force
isdistributed throughout themaxilla.

e Itconsistsof asplint madeof bioplast or acrylicwith headgear tubesembededintoit .

ACTIVATOR HEADGEAR

e Activator isgiveninthecorrection of skeletal classll. It causesthelower anteriorsto flare, to
prevent it, activator headgear was devised. It consists of an activator with headgear tubes on
both sidesembeddedintotheacrylic.

e Theadvantageof activator with headgear are
1 Prevents the forward growth of the maxilla and its dentition at the same time pushes

themandibleforward.
2. Prevents the flaring of the lower anteriors which would have occurred in cases where
activator aloneisgiven

PROTRACTION HEADGEAR

FOREHEADSU PPOR

ELASTIC,
...'

CHINCUP v,

ra,
.
*




EFFECTSOF REVERSE PULL HEADGEAR
e Correctthe CO-Cr discrepancy usually seeninClassl1 Cases
o Maxillary skeletal and dental protraction
e Lingual tipping of thelower incisorsparticul arly caseswith anterior crossbite
e Redirect mandibular growth downward and backward causing a increase in lower anterior
facial height

AMOUNT OF FORCEAPPLIED

o Differentauthorshavegivendifferent values.

e Force level to be maintained between 300-500 gms on each side. The higher value used for
distalization.

o 10hrsg/day for anchorage purpose.

o l4hrg/day for distalization purpose.

Lingual Arch

Lip Bumper




Microimplant Anchorage

Temporary anchorage devices(TADSs) have emerged asamajor devel opment in orthodonticsin recent
years. Miniscrews appeared as the subject of encouraging research and case reportsin the late 1990s.
We have now been using them for several years, during which timethey have become established asa
very practicable part of orthodontics which is capable of dramatically expanding the scope of
orthodontictreatment.

Self-TappingvsSelf-Drilling

Self-tapping mini-implant systems have anoncutting tip and therefore require apil ot hol e of the same
lengthastheimplant.

It is not necessary, however, to tap athread into the bone asin some dental implant systems because
mini-implantshave aself-tapping thread.

The difference of self-drilling systemsisthat the screws have a cutting tip that makes drilling a pilot
holeunnecessary.

Self Tapping. Self Drilling

Possible sites for placement

Incisor Intrusion




Molar Uprighting Molar Intrusion

En-mass Retraction Tooth Up righting




Expansion in Orthodontics

Slow Expansion Devices

S
g R \,,; ¥,
« Pierre Robinin 1902 was the first one who constructed /= Q‘ 1 A [ h

incorp orated screw. R} -

Coffin Spring
Walter Coffin 1875

NiTi expander
ROBERT MARZBAN JCO 1999 Aug

NiTi expander
ROBERT MARZBAN JCO 1999 Aug

W- arch Spring Jet
Ricketts - 1975 Aldo Carano JCO 1999 Sept




Quad Helix and Bi Helix

Schwar z Appliance

Schwarz 1966 (GRABER NEWMEN)

Y plate

(GRABER NEWMEN)

Derischsweiler

Hass 1970

| ssacson Bidermann




Patrick K Turley JCO 1988 May

Butterfly Expander for
Usein the Mixed Dentition
1999

David Sarver AJODO 1989 June

A Fan-Shaped Maxillary Expander

LUCA LEVRINI JCO NOVEMBER

(JCO Oct 1999)

EXPANTION SCREWS

Hyrax expansion screw

Telescopic or spring loaded screws

Fan type expansion screw




SURGICAL ASSISSTED MAXILLARY EXPANSION
Technique of SAME -

Mandibular Expansion By Osteogensis
GISELA CONTASTI JCO March 2001

MANDIBULAR EXPANSION
Schwar z appliance- A.M Schwar z




MOLAR DISTALIZATION
Molar Distalization-

Molar distalization is a treatment procedure designed to provide space for alignment of teeth and
achievement of ideal overjet and overbiteasan alternativeto premolar extraction.
CLASSIFICATION

EXTRA INTRAORAL
ORAL

Non compliant patient appliance

Headgear 1 Flexiblepalatally positioned distalization force system

A. The pendulum appliance and its modifications
e Pendex appliance

e Hilgers palatal expander

e Mayespenguin design

e Hilgers phd appliance

e Grumrax appliance

e VI.T-rex appliance

e Thetracey/hilgers MDA expander

e M-pendulum appliance

e K-pendulum appliance

Bipendulum and quad pendulum appliance

Bone supported pendulum appliance

Theintraoral bodily molar distalizer
The simplified molar distalizer
Thedistal jet

The keles dider

Nance appliance with ni-ti coil springs

@ mmoO w

The fast back appliance

2. Flexible buccally positioned distalization force system
A. TheJonesJigand Modifications
e TheLokar appliance
e modified sectional jig assembly
Ni-Ti coil springs
Repelling magnets
Ni - Ti wires

mo O W

Digtalizingarches




F. Acrylic distalization splints
e Bimetricdistalizingarch

e Multi-distalizingarch

e Molardistalizationbow

e Lipbumper
e Accoappliance
e Celinplate

e Acrylicdistalizationsplints
G CariereDistalizer

3. Flexiblepalatally and buccllyy positioned distalization for cesystem
A. PistonAppliance
B. Nanceappliancewith NiTi coil spring

4. Rigid palatally positioneddistalization forcesystem
A. Vdtri'sdistalizer

New Distalizer

C. P-RaxMolar Distalizer

w

5. Hybrid
A. FirstClassAppliance

6. Implants for molar Distalization
HEADGEAR :
e Apart from anchorage control and restriction of growth of the maxillathe . L%h:l"’l_
headgear can al so beusedfor retraction of posterior teeth. e

Cervical Headgear E:

e The equivalent force system at the unit's center of resistance has an

extrusive component, adistal component, and alarge moment that tendsto
steepentheocclusal plane.

o Clockwise moment tips the molar crown distally causing extrusion of the [ "-%.\_, <
upper molars e




High-pull headgears

Force'sline of action-isabovethe center of resistance of the maxillary first
molar

At the maxillary first molar's center of resistance, the headgear force
system has a distal component, an apically directed vertical component,
and alargeroot-distal moment

Sraight-pull headgear

OB located on the LFO would cause trandation in aposterior and slightly
superior direction.

OB's above the LFO will produce posterior and extrusive forces and
clockwisemoments.

Outer bow alongan LFOthat isparallel tothemaxillary occlusal planewill
produceapure posterior translation.

Asymmetric Headgear

THE PENDULUM APPLIANCE

Introduced by Hilgersin 1992 Made with 0.32 inch TMA
wire There are two TMA springs inserted in the acrylic, |
each spring consistsof:

Distal forcesexist on both sides, but they arethreetimesgreater onthelong
outer bow sidethan on theshort outer bow side.

7T

Lateral forces, directed towards the short outer bow side, exist with this headgear causing a

crosshitetendency.
A. Flexiblepalatally positioned distalization force system

recurved molar insertionwire
asmall horizontal adjustment loop
aclosed helix

aloop for retention in the acrylic button




MODIFICATIONSOF THE PENDULUM APPLIANCE
Pendex appliance

Hilgers palatal expander

Mayes penguin design

Hilgers phd appliance

Grumrax appliance

T-rex appliance

The tracey/hilgers MDA expander

M -pendulum appliance

© © N o 0 M 0 DN P

K-pendulum appliance
10. Bipendulum and quad pendulum appliance
11. Bone supported pendulum appliance

Pandex appliance
Thereismidpalatal jackscrew.

Used when expansion of the maxillary arch is needed or to avoid the »
tendency toward transverse maxillary constriction duringdistalization.

Hilgerspalatal Expander
Given by Hilgers

Mayes Penguin design

Givenby Mayesin 1999

Differsfromthe Pendulumappliancein No expansion screw.

Distalizing arm of springsisascloseand paralel to theroot of the molar
as possible, to prevent buccal or lingual movement while allowing
distalisation of thetooth.




The Hilgers PhD Appliance

GrumRax appliance
It differs from Hilgers appliance-

e Occlusal rests on the first maxillary
premolarsarealwayspresent

e TMA springincludeshorizontal adjustment
loops

e Thereisnolockingwire

T-Rex appliance
Given by Shodgrass 1996

TheTracey/HilgersM DA Expander
(Mini-DistalizingAppliance)

M-Pendulum appliance

K-Pendulum appliance
Kinzinger G in 2000

The Bipendulum and Quad Pendulum appliance
e Kinzinger Gin2002
e Nance button and two removable pendulum TMA springs placed unilaterally or four
removable springs placed bilaterally which allow the distalization of the second and first
maxillary molarsin sequence.




Bone supported pendulum appliance
Escobar et al 2007

THE INTRAORAL BODILY MOLAR DISTALIZER
I ntroduced by Keles and Sayinsu 2000

THE SIMPLIFIED MOLAR DISTALIZER S
-Walde 2003

)

THE DISTAL JET S n'J
. |I|l A I:::“%: \\ b l‘l

Introduced by Carano and Testain 1996. N g S

THE KELESSLIDER

NANCE APPLIANCE WITH NI-TI COIL SPRINGS
Introduced by - Reiner 1992

Appliances with Flexible Buccally Positioned Distalization Force System
The Jones Jig and its modifications

Ni-ti Coil Springs used For Molar Distalization

Magnets

Ni-ti Wires used for Molar Distalization




JONESJIG
Jones and White -1992

¢ MODIFICATIONSOF THE JONESJIG
O The Lokar appliance

O Modified sectional jig assembly

The Lokar appliance -
e By Scott in 1996
e Maodified Sectional Jig Assembly

NI-TI COIL SPRINGSUSED FOR MOLAR DISTALIZATION

MAGNETSAND MOLAR DISTALIZATION

NI-TI WIRESUSED FOR MOLARDISTALIZATION

K-Loop molar distalizer




The nickel-titanium double loop system-
Giancotti and Cozza 1998

U-shaped vertical loop
Vlock 1998

DISTALIZING ARCHES,ACRYLIC DISTALIZATION SPLINTS
e Bimetric distalizing arch
e Multi-distalizing arch
e Molar distalization bow
e Lip bumper
e Acco appliance
e Cetlinplate
e Acrylic distalization splints
Acrylic splint with ni-ti coils
Removable molar distalization splint
C-Space Regainer
Carriere distalizer.

O000

Bimetric Distalizing Arch/ Wilson's Modular M echanics
e Wilson 1978

The Multi-Distalizing Arch
° Introduced by ortho organisers




The Molar Distalization Bow
e Jeckel and Rakos 1991

Lip bumper

Korn Lip Bumper

ACCO
e Margolis

Removable distalizing plate/ Cetlin plate

Acrylic Splint With Ni-Ti Coils
e Manhartsberger 1994

Removable Molar Distalization Splint
e Ritto
e RMDSTypell -consists of

e RMDStypelll
Ritto 2003
1.5mmthick acrylic splintincorporating two claspsfor retention to the
first premolars and an Eureka spring with itslower point removed and
taperedtoalow insertion of a0.045" molar tube.




C-Space Regainer
e Kyu-rhim Chung in 2000

CarriereDistalizer

e provides arotation movement of the maxillary first molars around their palatal
root and receiveadistalizationimpul seresultingin bodily distal movement1

AppliancesWith Flexible Palatally and Buccally Positioned Distali zation Force System
e Pistonappliance/ Greenfield molar distalizer
e Nanceappliancewith ni-ti coil springs

Piston appliance
e Greenfield 1995

NANCEAPPLIANCEWITH NI-TI COIL SPRINGS
e Puente 1997

APPLIANCESWITH RIGID PALATALLY POSITIONED
DISTALIZATION FORCE SYSTEM

e Vdtri's Distalizer

o New Distalizer

e P-rax Molar Distalizer
o Distalizer Fast Back




VELTRI'SDISTALIZER

For maxillary second molar distalization

Consists of a Veltri sagittal expansion screw incorporating four
extension arms, which are soldered bilaterally to the first and second
maxillary molar bands

NEW DISTALIZER Qi‘ j

DISTALIZER FAST BACK

P-RAX MOLAR DISTALIZER

Asymmetric Distalization witha TMA TPA

Mandibular Arch Distalization

FIRST CLASSAPPLIANCE

IMPLANTSFOR DISTALIZATON

Baccetti and Franchi 2000 N

C. Lanteri and F. Francolini.

Paz 2001

Mandurino et al 2001

Byloff 2000

Fortini et al 1999




UTILITY ARCHES

[)RICKETTSUTILITYARCH

L
A = {gjl
1950'sRobert Ricketts u
I)MAXILLARY INTRUSIONUTILITYARCH

A 0.016 x 0.022” Blue Elgiloy is used for upper utility arch. The maxillary utility arch has three
activationsinthemolar section.

1) Tipback of 45’
2) Distolingual rotationof 10 20°.
3) Expansionof approximately 1cmineachside.
The upper utility arch takes approximately 125 160 grams.

1) RETRACTION UTILITY ARCH

Used in both the mixed and the permanent dentitions to
achieveretraction andintrusion of incisors.

The retraction utility arch is used less commonly in the
mandible. It may be placed, however, in patients with
dentoalveolar anterior cross bite in whom there is some
proclination and spacing of the mandibular incisors.

FABRICATION -: The retraction utility arch is formed like the intrusion utility arch. The only
differenceisthat loopisincorporatedinthisarchwire.

ACTIVATION -:Aswithintrusion utility arch, there are two possible types of activation. First the
wireis pulled 3-5 mm posteriorly with weingart pliers and then bent upward at an angle. Second, an
occlusally directed gablebend inthevestibular ssgment isused to produceintrusion.

1) PROTRACTION UTILITY ARCH

Used to procline and intrude maxillary and mandibular
incisors.

FABRICATION

It is fabricated like the retraction utility arch. Only
differenceisinformation of loop. -




ACTIVATION

When the protraction utility archispassive, the anterior segment liesabout 2-3 mm anterior to
its ultimate position in the incisor brackets. Tying the anterior segment of the utility arch into the
bracketsproducesthe protrusiveforce. An occlusally directed gablebend in the posterior aspect of the
vestibular segment producesintrusion.

The protrusion arch is reactivated by removing the anterior segment from the brackets,
bending the posterior vertical step forward from 90° to 45° and replacing the arch wire in the bracket.
Other adjustments can be made in both the anterior and posterior vertical steps to produce further
activation.

M odification of utility arch

1) Expansion utilityarch 2)Contraction utilityarch

. _ \
7 \’\i Y,

3) Utilityarch with T or L Horizontal loop 4) Contraction or advancingutility arch
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I \% ) MULLIGAN'S INTR
USIONARCH

Mulligan's utility arch or 2 x 4 applianceis used for incisor intrusion and molar extrusion in
deep bite cases. The archwire used is round 0.016” stainless steel. The bracket slot is 0.022 x 0.025”.
Thetipback bendsor 'V' bend givento
the arch wire for intrusive action on
incisors and extrusive action on
molars.




The tip back produces light intrusive forces on the incisors. In [Eg
cases of growing patients the intrusive force should be light to hold the &
incisors at their positions. In adult patients with deep bite, heavier
intrusiveforceisusedfor intrusion of theanteriors.

V) SMULTANEOUSINTRUSION AND RETRACTION
APPLIANCE DESIGN
TheK-SIR (Karasimultaneous I ntrusion and Retraction) archwiregiven by Varun Kalra®is
amodification of the segmented loop mechanics of Bur stone. It is a continuous 0.019” x 0.025” TMA
archwirewithclosed 7mmx 2mmU loopsat theextraction sites.

0

20° antirotation bends placed in archwire just distal to U-loops.
K-sir Archwirewith TMA wire

Frarve ar Lagrat "~ Mangiduier Hun
P ]




V) THE CONNECTICUT INTRUSION ARCH
APPLIANCEDESIGN

The Connecticut intrusion arch (CTA) given by Ravindra Nandais fabricated from a nickel
titaniumalloy.

Two wire sizes bay be used: 0.016” x 0.022” and 0.017” x 0.025”. The maxillary and
mandibular versionshave anterior dimensionsof 34 mmand 25 mm, respectively.

Maxillary Mandibular
Posterior dimension: Long 22 mm 22 mm
(Non extraction)
Posterior dimension: Short 15 mm 15 mm
(Extraction & mixed dentition)

Intrusion Force System

VI) BITE OPENING AND SPACE CLOSINGARCHWIRE

Thisarchwireisgiven by L eonard Bernstein. The purpose of thisarchwireisto provide an
upward and backward forcein an arc-shaped motiontothe
maxillary central and lateral incisorswith retraction force
at thesametime. By keeping adistal closing forceonthese
teeth, the upward and backward force producing bite
opening seemsto be enhanced. 0.018” x slot bracket with
wires of 0.016, 0.018 and 0.016 x 0.022 gauge are most commonly
used.




CORRECTION OF DEEPBITEWITH EQUIPLAN QUAD HELIX
COMBINATION

Dr. J. M. S. Pato devel oped the appliancein 1992 by attaching aplanasequiplantoaquad helix or a
transpalatal bar.

The palatal expander isinserted into the lingual tubes of the first
molar bands or welded directly to the molar bands. The planas
equiplanisattached to the anterior armswith acrylic or directly to the
anterior helicesof the Quad helix.

Theequiplan quad Helix appliance can be used successfully
In patients of any age with dental deep bite, in growing patients
with skeletal deep bite. Its main advantageisthat the fixed Quad
Helix expands the palate at the same time that the occlusal plane is unlocked, so that
orthodontic movementscan be performed without interference.

A LINGUAL ARCH FOR INTRUDING AND UPRIGNTING LOWER
INCISORS”

A simple lingual arch with elastomeric chain attached to

lingual buttons on the incisors overcomes the problems of both
sectional and full arches by creating equal downward force
vectors that pass behind the centers of resistance of al four ||
incisors.

Appliancedesign

A 0.036™ lower lingual arch is soldered to first molar bands. —
Distal extension forms occlusal rest on the second molars to || ¢
prevent distal tipping of the first molars as the incisors are
intruded.

Four elastic chains are attached to the anterior bridge of the | S

lingual arch with the mosquito forceps. If intrusion is primary
goal and theteeth arealready fairly upright, the el astic chains should come off thelingual arch
onthelabial side.




SIMULTANEOUSINTRUSION AND RETRATION USING A THREE-
PIECE BASE ARCH

Bhavana Shroff devel oped the appliance in 1997
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MCNAMARAUTILITY ARCH

JamesA Mcnamarain 1986 develop of utility arches

Passive utility arch, Effect of intrusive forces on mandibular
incisors: incisorsare intruded while molars
istipped posteriorly.

Intrusion utility arch, with posterior Retraction utility arch, the loop
vertical step 5-8 mm anterior to anterior vertical step isactivated
auxiliary tube on upper first molar. while the molar segment isretruted.

Protrusion utility arch, with posterior i
vertical step fitting flush against :
auxiliary molar tube.




CLASSIFICATION

FIXED FUNCTIONAL APPLIANCE

FLEXIBLE FIXED
FUNCTIONAL
APPLIANCE

RIGID FIXED FUNCTION APPLIANCE

HYBRID FIXED
FUNCTIONAL APPLIANCE

The Jasper jumper

Herbst appliance

1. Herbst (original)

2. Banded Herbst

3. Cast splint Herbst

4. Acrylic splint Herbst

5. Goodman's Modified Herbst

6. Herbst (type I1)

7. Herbst (typeiv)

8. Ormco bite jumping appliance

9. Flip lock Herbst appliance

10 MALU (mandibular advancement locking unit)
11. Swedish style integrated Herbst (based on MALU)
12. MARS (Mandibular advancement repositioning splint)
13. Standard bite jumping appliance

14. CBJ(Cantilever bite jumper)

15. Intrusion Herbst

16. Universal bite jJumping appliance

17. IST (Integrated Snoring Therapy)

18. HUPS

19. OPM

20. Magnetic telescopic appliance

21. Smith type | Herbst

22. Smith type |l Herbst

23. Smith type Il Herbst

24. MCA ( Mandibular corrector appliance )

25. Magnusson Herbst

26. Herbst Telescoping

27. Hanks telescopic Herbst

HYBRID FIXED FUNCTIONAL
APPLIANCE

Amoric torsional coil

The Cantilevered Bite Jumper

Eureka spring™

TheAdjustable Bite Corrector

The Cantilevered Bite Jumper

Eureka spring™

The Scandee Tubular Jumper

MALU Herbst Appliance

Thetwin force bite corrector

TheKlapper Super Spring

Flip-Lock Herbst Appliance

Forsus™ fatigue resistant device

The Bite Fixer

The Ventral Telescope

The Churro Jumper

The M agnetic Telescopic Device

TheMandibular Protraction Appliance
1. MPA1
2. MPAII
3. MPAII
4. MPA IV
The Univer sal Bite Jumper

The BioPedic Appliance

The Mandibular Anterior Repositioning Appliance

ThelST Appliance

TheRitto Appliance




JASPER JUMPER (prefabricated)
Given by Jaspar Jumper in 1987

AMORIC TORSIONAL COIL (prefabricated) [Twit B
G|Ven byAmOI‘I C M |n 1994 3 & . | LRI LR
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THEADJUSTABLEBITE CORRECTOR (prefabricated)
Given by Richard P. West in 1995

THE SCANDEE TUBULAR JUMPER (prefabricated)

Given by Saga Dental AS, Kongsvinger, Norway)

THE KLAPPER SUPER SPRING (prefabricated)
Given by Lewis Klapper, 1999

THE BITE FIXER ( prefabricated )
Ormco 1717 West Collins Avenue

THE CHURRO JUMPER
Given by Castaiion R. et a in 1998




Fabrication of Churro Jumper
A long as series of 15-20 symmetrical and closely placed circlesareformed | >~ —
inawire. Thewiresizeis0.032". s
A turret ismade by an acrylic handle, aheaded nail, and aheadless nail that |24
approximates the thickness of an 1" wire and acts as an spindle around which the
circlescanbeformed.

Oncethe Churro wire has 15-20 circles, and the ends are on the same side and in the same plane,
the appliance is removed from the metal shaft, and new wires can be formed until a collection is
availablefor completion.

A small disposable plastic syringeisfilled with amixed polyvinyl
impression material that is injected into the lumen of the jumper. This | £
fillsthe appliance with amaterial that doesnot restrict itsflexibility, but [S&*
preventsthe coil sfrom opening and pinching thetongueand cheeksasit =—
functions.

e Abuccal offsetinthewirejust isplaced distal to the canine bracket so that the
jumper also has buccal clearance, which permits unrestricted sliding along
thewire.

e Thelength of the jumper is determined by the distance from the distal of the
mandibular canine bracket to themesial of the headgear tube onthe maxillary
molar band, plus10-12mm.

This measurement is transferred to the Churro Jumper, with the coil closer to
the canine bracket than to the headgear tube. A circleisthen formed at each
termination mark on the Churro wire, so that the coils of the jumper lie against (s
the cheek and the terminal circles face the teeth. The maxillary circle is | . 3
completely closed, but the mandibular circleisonly partiallyclosed to allow its
placement over themandibular archwire and subsequent closure.

e A pin made of annealed .036" wire is used to secure the maxillary circle
through the distal of the headgear tube. The maxillary pinis pulled mesially
through the headgear tube until the jumper hasasdlight buccal bow init, andis
then turned down.

o Initialy, thepinisnot cinched tightly against the tube, which improves patient
comfort and allows space for later adjustments. At subsequent appointments,
as the teeth move and adjust to the forces of the Churro Jumper, the headgear
pinispulledforwardtoreactivateit.

° The mandibular circle is placed over the mandibular archwire against the
caninebracket.

e Atthe pointof insertion of appliance the patient was on 0.019x0.025” stainless
steel wire with an overjet of 5-6mm and mandibular arch was in distal
occlusion.

° The wires are cinched back distal to the molars. Ends of the mandibular
archwire be annealed and turned down distal to the terminal molars to act as
tiebacksthat will limit flaring of themandibular incisors.




THE HERBST APPLIANCE (prefabricated)
(Herbst Ein 1910, Pancherz H in 1979)

TheHerbst appliance wasfirst described by Emil Herbst in 1905 at the Berlin Dental
Congress. After that very little was written on this appliance until the end of the seventies
when Hans Pancherz brought it back into discussion with the publication of a series of
articles.

The Herbst appliance consists of two tubes, two plungers, axles and screws. The
original device is a banded Herbst design. The Herbst appliance has undergone some
changesinitsoriginal design but sincethe seventieshas maintained itsgeneral shapewith
onl)y afew modificationstaking placewith regard to methods of application (Typel, Il and
V).

Typel ischaracterized by afixing system to the crowns or bands through the use of
screws. This isthe most common form. It is necessary to weld the axles to the bands or
crownsand thenfix thetubesand plungerswiththescrews.

Type |l has afixing system that fits directly onto the archwires through the use of
screws. This method of application has the disadvantage of causing constant fracturesin
thearchwires. Thelack of flexibility together with thedifficulty in lateral movementsand
the stress placed on the archwires through activation causes fractures, especialy in the
lower arch.

TypelV hasafixation systemwithaball attachment, which allowsgreater flexibility
and freedom of mandibular movement. A disadvantage in relation to other similar
appliancesisthe fact that it needs brakes to stabilize the joint. The brakes are small and
sometime difficult to fit. When afracture occursor abrakeislost, the appliance becomes
loose.

Modificationsof herbst appliance
Herbst (original)
Banded Herbst
Cast splint Herbst
Acrylic splint Herbst
Goodman's Modified Herbst
Herbst (typell)
Herbst (typeiv)
Ormco bite jumping appliance
Flip lock Herbst appliance
MALU (mandibular advancement locking unit)
Swedish style integrated Herbst (based on MALU)
MARS (Mandibular advancement repositioning splint )
Standard bite jumping appliance
CBJ(Cantilever bite jumper)
Intrusion Herbst
Universal bite jumping appliance
IST (Integrated Snoring Therapy)
HUPS
OPM
Magnetic telescopic appliance
Smith type I Herbst
Smith type II Herbst
Smith type III Herbst
MCA ( Mandibular corrector appliance )
Magnusson Herbst
Herbst Telescoping
Hanks telescopic Herbst




THE CANTILEVERED BITEJUMPER
(prefabricated)
(Ormco 1717 West CollinsAvenue,)

MALUHERBST APPLIANCE
(prefabricated)
(SagaDental Supply A/S, postboks216, Kongsviner, Norway)

FLIP-LOCK HERBST APPLIANCE

(prefabricated)

(TPOrthodontics, Inc, 100 Center Plaza, LaPorte, IN 46350).
The first generation was made from a dense polysulfone plastic but breakage occurred because of the forces

generated within theball-joint attachment.

Inthe second generation, the plasticwasreplaced with metal.
However, fracture problemspersi sted.

Thethird generationismade of ahorse-shoeball join.

This system has proved to be more efficient than the previous models, bothin terms of
applicationaswell asitsresistancetofracture (Miller R., 1996).

TheVentral Telescope (prefabricated)
(Professional Positioners, Inc., 2525 Three Mile Road, Racine
Wisconsin 53404 1328).

THEMAGNETICTELESCOPICDEVICE (prefabricated)
RittoA.K in1997

THEMANDIBULARPROTRACTIONAPPLIANCE

(FilhoC., 1995, 1997, 1998)
Thisis an RFFA which was devel oped to be quickly made up by the orthodontist in the
laboratory.
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Itsadvantagesinclude ease of fabrication, low cost, infrequent breakage, patient comfort and rapid fitting.
Another advantageit offersisthat it can be made up at any time. Thisishelpful when therehasbeen afailurein
the supply of other commercially available appliances or if the orthodontist practices in an area where it is
difficult toquickly obtain certain other alternatives.

Thedesigner of the M PA devel oped threedifferent types:

MPA| eachsideof theapplianceismadeby bendingasmall loop at aright angletotheend of an.032" SSwire.
Thelength of the applianceisthen determined by protruding the mandible and another small right-anglecircle
isthen bent in an opposite direction. The appliance dides distally a ong the mandibular archwire and mesially
alongthemaxillary archwire. Bicuspid bracketsmust be debonded.
Limited mouth opening isthemajor disadvantage.

MPA Il Thisismadeby making right-anglescirclesintwo piecesof .032" SSwire.
A small piece of dipped coil isdlipped over one of thewires. One end of each wire
istheninserted through theloopintheother wire. Thisversion allowsthe mouth to
openwider thanthefirst version.

MPAII Thisversion eliminatesmuch of thearchwirestressthat occurswiththe MPA |
and I1. It permits a greater range of jaw movement while keeping the mandible in a
protruded position. It is adaptable to either Class Il or Class IIl malocclusions. It
resembles the Herbst by also incorporating a telescoping mechanism but is smaller
insize. It requires more time to be built and a good electronic welder that does not
darken or weakenthewire.

MPAI

The first type of mandibular protraction appliance (MPA) requires stainless steel edgewise archwiresin both
arches.

The mandibular archwire requires stops such as circles, crimpable hooks, or loops distal to the cuspids to
prevent direct contact between the appliance and the bonded brackets.

Mandibular Protraction Appliance | with stops placed in mandibular archwire distal to cuspids.

e Banding the cuspids and placing a connecting lingual arch allows the clinician to use the cuspid
bracketsasstopsaswell.

e Additionally, the lower archwire should have enough lingual torque in the anterior region to resist
labial displacement of thelower incisorsfrom theprotrusive pressureof the appliance.

e It should betightly cinched back with atip-down distal to the mandibular tube or aligature securely
placed around atieback |oop that restsdirectly against themandibul ar tube.

e Themaxillary edgewisearchwiredoesn't need astop, tieback, or special torqueadjustment.

Applianceconstruction

e [Each side of the appliance is made by bending a small loop at aright angle to the end of an .032"
stainlesssteel wire.

e Thelength of the appliance isthen determined by protruding the mandibleinto a position with proper
overjet, overbite, and midline correction and measuring the distance from the mesial of the maxillary
tubetothestop onthemandibular archwire.

e Another small right-angle circleis then bent in an opposite direction into the other end of the .032"
stainlesssteel wire.

e Theangulationof thesecirclebendscanvary toalow freediding al ong themandibular archwire.

e Oneappliancecircleisplaced over the maxillary archwire against the molar tube, and the other circle
against themandibul ar archwirestop. Both circlesarethen closed completely withaplier.




A B
A Appliance length measured from mesial of maxillary tube to mandibular archwire stop with mandible in
proper protruded position. B Small right-angle loop bent in opposite direction into other end of .032" stainless
steel wire.

stainlesssteel wire,

e Asmall pieceof rigid coil or stainlesssteel tubing isdipped over oneof thewire.

e Thecoilsaremadefrom.024" stainlesssteel wirewith aTweedloop-bending plier.

e Oneend of each wire is inserted through the other wire's loop, so that each wire passes
throughthe other uptothelimit of thewirecail .

MPA 2
e The MPA No. 2 is fabricated by making right-angle circles in two pieces of .032"

e Thecail preventsthe two wiresfrom interfering with each other andensurestheir correct
relationship.
Cail of .024" stainless steel wiredipped over onewire. Oneend of each wireinserted through other wire's

loop.
The maxillary edgewise archwire is made with an ordinary amount of anterior torque and with
occlusally directed circles against the molar tubes. The mandibular edgewise archwire should have

sufficient torqueinthe anterior portiontoresist labial incisor inclination and should have occlusally

directed circles placed about 2-3mm distal to each cuspid . The lower archwire should be firmly

cinched back by turning the archwire down distal to the mandibular tubes, or should haveligatures
attached totieback loopsagai nst the mandibular molar tubes.

Travel of each wire limited by wire coil. Improper relationship of wiresis prevented
by cail.




A.Maxillary archwire has occlusally directed circles against molar tubes; mandibular archwire has occlusal
circles 2-3mm distal to each cuspid.B.Measurement between mesial surface of maxillary molar tube and
mandibular circle

The appropriate length of each wire assembly is determined by placing the archwiresin the mouth and having
the patient position the mandible with the correct overjet, overbite, midline, and molar
occlusion. Thedistance between the mesial surface of the maxillary molar tube and the
mandibular circle is then measured on each side. This distance is transferred to each
wire assembly, and attachment loops are bent in the wire ends for the maxillary and
mandibular archwirecircles.

Fabricationof MPAI11
ApplianceConstruction
Thepartsneeded for the construction of theMPA No. 3(Fig. 3) are:

o Two maxillary tubes of .045" interna diameter, each about 27mm
long

e Twomaxillary loopsof .040" stainless stedl wire, each about 13mm ||

long, with aloop bent into one end at an angle of about 130° to the | Two pieces of band material welded
horizontal around maxillary components.

¢ Twomandibular rodsof .036" stainlesssteel wire, each about 27mmlong
e Four piecesof band material

e Two short lengths of annealed .036" stainless steel wire, each withaloopin
one end, for attachingthe appliance to the maxillary molar headgear tube
using a good €electronic welder that does not darken or weaken the wire by ,,"(/'Df?";gio‘gfj‘i x aﬂ‘(’)"gfs‘gl'ég
annealing, weld eachmaxillary tube to a maxillary loop (Fig. 4). Weld two
pieces of band material around the combinedwires; this will eliminate the '

need for soldering (Fig. 5). Prepare a stainless sted edgewise mandibular
archwireby bendingan"O" loop oneach sidedistal tothe cuspid, winding the
wire twice around a Tweed loop-forming plier (Fig. 6). | prefer at leastan
.019" X .025" wire, but smaller and moreflexiblewiressuch as.016" X .022"
and .017" X .025"have reportedly resisted breakage with the MPA No. M;gf;';erggtvuvgm;ﬁg;ﬂoergdl;?d
3.9Prepare each .036" mandibular rod by making a 90° bend at

oneend (Fig. 7). Placeasmall piece oftubing over the sameend,
then crimp and weld it so it stays fixed. Insert the longer leg of
themandibular rod through the"O" loop in the archwirefrom the
lingual. Manipulate the rod upward until it is nearly
perpendicular tothewire

A. Annealed .036" pin bent down mesial to _ _ _
headgear tube. B. Maxillary tube attached mesial to e g Eopsns =" anad
headgear tube. C. Annealed pin inserted at mesia ' N\ ;
end of headgear tube




Fabricationof MPA IV
Fabrication of M andibular protraction appliance(MPA1V)

Theapplianceisfabricated asper thebasic guidelinesgiven by Filhoin 2001, withmodifications.
TheMPA 1V ismadeup of thefollowing parts:

=

[S2F

0.

10. Stainless steel rod of 0.070” diameter is used to prepare the mandibular rod. Asmall

annealeditstip so asto makeit easy to bend during placement.

THE UNIVERSAL BITE JUMPER (prefabricated)
(UBJ) (Calvez X, 1998)

THEBIOPEDICAPPLIANCE
(GACInternational, Inc., 185 Oval Drive, Central Islip, NY 11722 1402).

THE MANDIBULAR ANTERIOR REPOSITIONING

APPLIANCE
(MARA) (AOA, 13931 Spring Street, PO Box 725, Sturtevant, Wi
53177).

1. “T"tube

2. Upper molar locking pin
3. Mandibularrod

4. Mandibular archwire

Two needlesof 10and 16 gaugeare used withlonger tube of 10 and shorter tubeof 16 gaugefor T tube.

. Two perpendicular sections of 10 and 16 gauge stainless steel needle are spot-welded to hold themin place

until soldering.

. Intersection of thelonger and shorter tubesare soldered.
. Theexcessof each shorter tubeiscut off using acutting disk. Theexcesstubing could bereused.
. Tomaintainthat the mandibul ar rod do not comeout fromthetube, adrop of silver solder isapplied at theend

of thelonger tube.

. Theupper molar locking pinisfabricated by adding asmall drop of silver solder to one end of asection of 19

gauge stainless steel wire. The solder drop is rounded off using a bur to make it as small and smooth as
possibletoavoid buccd irritation.

. The molar locking pin is inserted into the smaller section of the “T” tube, and is pulled through it till the

solder drop fits snugly in the tube. A reference point is marked on the molar locking pin with apen whereit
emerged on the other side of the “T” tube.

. Themoalar locking pinisthen removed and bent gently at the reference mark. Themolar locking pinisthen

inserted into the smaller section of the “T” tube. If the bend is found to be too acute, it is slightly deactivated
withtheplier.

Thebendisthenfinished withaheavy plier sothat themolar locking pinisparalle to i-' I-'I-' n\
longer portion of “T” tube. . H

perpendicular bend is made at one end with help of heavy plier and asmall drop of
silver solder isapplied onthat end. Thesolder dropisfinally finishedwith thebur.

The molar locking pin is cut to a manageable length, and




Thel ST Appliance(prefabricated)
(SheuDental, 58613 | serlohn, Germany).

THERITTOAPPLIANCE
(RittoA.K in1998)

THE CALIBRATED FORCEMODULE
Developedin 1988 by the CorMar Inc.

EUREKASPRING™
Given by DeVincenzo (1997)

THETWINFORCEBITECORRECTOR™
THE TWIN FORCE BITE CORRECTOR is a trademark of |
Ortho OrganizersInc., 1619s Rancho Santa Fe Rd. San Marcos

CA92069.

FORSUS™ FATIGUE RESISTANT DEVICE
( prefabricated)

ALPERN CLASS I CLOSERS (prefabricated)

SABBAGH UNIVERSAL APPLIANCE(prefabricated)




Midlineelastics

Placement - Maxillary lateral incisor ball hook to opposite mandibular lateral
incisor ball hook.

Force:1/4; inch; 60z

Uses

0 Tocorrect midlinediscrepancies

When: Finishingarchwires

Time: 24 hoursper day, except when eating.

Anterior box € astics, class?2

Placement - Maxillary central incisor brackets to mandibular lateral incisor
brackets

Force: 3/16inch; 60z

Uses

0 ToclosethebiteinaClass|| malocclusion

When: Inintermediateand finishing archwires

Time: 24 hours per day, except when eating

Anterior box €lastics, class3

Where: Maxillary lateral incisor bracketsto mandibul arcentralincisor brackets
Force: 3/16inch; 60z

Why: ToclosethebiteinaClass| malocclusion

When: Intermediateand finishing archwires

Time: 24 hoursper day, except when eating

Lateral box elastics, class2

Where: Maxillary lateral incisor and canine brackets tomandibular canine and
premolar brackets

Force: 3/16inch; 6 0z

Why: To increase the overbite and improve the caninerelationships

When: Finishing archwires, Class Il malocclusion

Time: 24 hours per day

L ateral box e astics, class3

Where: Maxillary lateral incisor and canine brackets to mandibularlateral
incisor and caninebrackets

Force: 3/16inch; 60z

Why: Toincreasethe overbite andimprovethe caninepositions

When: Finishing archwires, Class!| malocclusion

Time: 24 hoursper day.

Buccal box elastics, class2

Where: Maxillary canine and premolar brackets to mandibular premolar
brackets

Force: 3/16inch; 60z

Why: To helplevel themandibular arch and improvecusp-fossainterdigitation
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When: Maxillary finishing archwire, mandibular intermediateor final archwire, Class!| malocclusion

Time: 24 hoursper day

Buccal box elastics, class3

Where: Maxillary canine and premolar brackets tomandibular canine and
premolar brackets

Force: 3/16inch; 60z

Why: To helplevel themandibular arch and improvecusp-fossainterdigitation
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When: Maxillary finishing archwire, mandibular intermediate or final archwire, Class Il

malocclusion
Time: 24 hoursper day




Trapezoid elastics, class 1

Where: Maxillary canine and premolar brackets tomandibular canine, first
premol ar, and second premol arbrackets (plusother configurations)

Force: 3/16inch; 60z

Why: To help level the mandibular arch and improve cusp-fossainterdigitation
inClassl malocclusion

When: Finishingarchwires

Time: 24 hoursper day

Triangular elastics, class1

Where: Maxillary canine bracket to mandibular caninepremolararea (plusother
possibleconfigurations)

Force:1/8inch; 3.50z

Why: Apply direct forceto asingletoothin Class| cases

When: Stabilized opposing archwire and aflexible archwire for the tooth to be
moved

Time: 24 hoursper day

Countdowntoretention

Where: Special attachment for specific malocclusion
Force:3/4inch; 2 oz(onlythiselasticisused)

Why: Final posterior settling

When: Usually thelast 6 weeksof activetreatment

Time: 24 hoursper day

Elasticattachment

For Classll malocclusion, theconfigurationisaW shapewith atail
W shapewith atail

If additional anterioroverbite correction isneeded, anterior box elastics may be
used.
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For Class|11 malocclusion, theconfigurationisan M shapewitha

tail
Time: 24 hoursper day

For Class| malocclusion, theconfigurationisan M- %2 shape
Time: 24 hoursper day
Vertical “Spaghetti” Elastics
Then, using 3/16”, 2 or 3 % ounce elastics, a series of triangular elastics are

placed between thetwo dental arches.

The three arms of the triangular elastic include the distal bracket wing of one
maxillary tooth, the mesial bracket wing of the tooth posterior to it and the
entirebracket of themandibul ar tooth closest tothetwo maxillary teeth
Continuouselasticswith classl | pull

When: For aclassl| pull

[}
e Force: %", 2 ozelasticsis started over the lower second and upper first molar.
Where:Elagtic istwisted and engaged over the next two teeth, and sequenceis
repeated tothemaxillary central incisor ontheoppositesideof themidline.

Continouselasticswith classl 11 pull

Foraclass Il pull,a%.”, 2 0z elastics is started over theupper and lower second

w

[ ]
molars.

They should preferably beworn full time(24 hours/ day) for maximum effect,

Theelasticistwisted between each pair of teeth and endson central incisor on opposite of themidline.




Elasticsin Beggs
Sagel eastics.
1. Yellow dastics
e Force:2-2 %2 ounces of force

e Where: intrmaxillary circle in upper arch to
mandibular first molar inthelower arch

e Time-24hrs,(tobereplaced after every 24 hrs)
Stagell
Classl:Pink /green elastics

o Forcelevelsi2y2>-30z

e Where: from cuspidcircletofirst molar inthe same
arch

e Class Il / Class Il dasticss To maintain the
anteroposteriorocclusal relations of the bucca
teeth

Sagelll
e Bluedastic
e Where: cuspidcircleto1* molar
o lelasticper extraction space.
e 6édasticsarebeingwornintheshapeof letter Z
o 2-2%o0z

¢ When: Prevent the force exerted by vertical root torquing spurs in the
upper auxillaryarchwire from moving whole of upper dental arch
anteriorly

Roadrunner elastics

e Roleof light Classll elasticslight elastic force for longer periods (from 2 to 5days) avery light Cl. I
forceisprovided most of thetime.

e Force: use of 3/8 ultralight elastics e.g., “road-runner elastics
EXTRAORALELASTICS:

e Extraord elasticsareused with extraoral mechanic systems.

e Theseincludesdastic modules, plastic chainsand heavy elastics.

e Theyareused:

e FromFacebow

e Anchoragefromhighpull straptohead gear (Jumbo el astics)

o FromFaceMask

e Heavy élasticsand plastic chain areused with the head gear

e Extra-Ora Elastic ExtraHeavy :10mm (3/8) Inside Diameter
e Extra-Ord Elagtic ExtraHeavy : 12mm (1/2) Inside Diameter

Prestretching:
o Alwaysconsistentinsizeandforce, activated forceisreached when elasticisstretched 3x'sitsorigina
size.

e Extra-Ora elasticsare 16-ouncesinforce.




Finishingand Detailing

Good finishing and detailing is a prerequisite for functional and esthetic stability.For excellent finishing we
needto beginwiththeendinmind

Dougherty (1976) outlined 17 factor stobeconsidered in finishingand detailing.

CoNoOAWNE

Correctionand over correction of anteroposterior jaw relationship.
Establish correct tip of upper andlower anterior teeth.

Establish correct torque of upper and lower anterior teeth.
Coordinating archformsand archwidths.

Establish correct posterior crowntorque.

Establishing marginal ridgerel ation and contact points.
Correction of midlinediscrepancies.

Establishinginterdigitation of teeth.

Checking cephal ometric objectives.

10. Checki ngroot parallelism.

11. Maintaining closureof all spaces.

12. Evaluating profileandfacial esthetics.

13. Checkingfor TMJdysfunction'slikeclickingandlocking.

14. Checking functional movements.

15. Determining of all habitshave been corrected.

16. Correction of rotationsand overcorrection when needed.

17. Establishingflat occlusal plane.

Rebecca Poling in 1999 gavefoll owing pointsto be checked for finishing theocclusion
Examination of the panoramic radiograph for root angle bends

Examination of thepatient'sfacial form, incisor display, and gingival contours
Evaluation of coincidenceof facial midlineswith dental midlinesand occlusal plane
Evaluation of the profileand anterior torque

Evaluation of thetemporomandibular jointsand function

Evaluation angleclassificationand overjet

Evaluation posterior transverse concerns

Evaluation vertical relationships

Evaluation spacing and tooth sizerel ationships

Evaluation of maxillary anterior tooth positions

Evaluation maxillary right posterior segment and themaxillary | eft posterior segment
Evaluation of themandibul ar anterior segment

Evaluation of themandibular right and mandibular |eft posterior segments

Intraoral evaluation of alignment andinterdigitation of theocclusion
CheckingtheParallelism of Rootsand establishing Correct Tip of theUpper and L ower teeth
Assesment of tip:

A panoramic radiograph is obtained. The orthodonti st examines the panorex for root parallelism and notes
where, how, andtowhat degreeto makeroot anglebends.

For example, when the maxillary central incisors' roots are too divergent, the proximal contact islocated
too incisally and an unesthetic triangular black space is created. The orthodontist should make a“V”” bend
in the wire to upright the central incisors roots bringing them together moving the proximal contact
gingivally creatinganormal gingival embrasure.

If adjacent roots are too close together, a “tent” bend is made to move them apart. Another common
problem areaisinroot angulation of maxillary second premolarsand maxillary first molars.

For exampl e, when eval uating the marginal ridges of themaxillary second premolar and the maxillary first
molar one may notice that the distal marginal ridge of the second premolar is much more gingiva than the
mesial marginal ridge of the first molar. When evaluating the panorex, it is noted that there is too much
mesial root angulation of the maxillary second premolar. This could have resulted from difficult bracket
positioning on apartially erupted maxillary second premolar so that the bracket might not be angulated far
enough gingivally onthedistal. The bracket on the maxillary first molar might beinanideal position. This
root and occlusal table relationship would resultin amarginal ridge discrepancy that could be corrected by
aroot anglebend of the second premolar movingtheroot distally.

Effectsof incorrect tip:

L et usconsider that arectangle occupiesawider spacewhen tipped than when upright. Thus, the degree of
tip of incisors, for exampl e, determinesthe amount of mesiodistal spacethey consumeand, therefore, hasa
considerable effect on posterior occlusion aswell asanterior esthetics




Correction of tip
a) InSandard Egdewise
Second-order bends (Tip bends), Artistic bends (Esthetic bends) : Bends to
position anterior teeth for optimal esthetic appeal. With moreflexiblewire, 2 order
bend can be placed without any loop. But in case of stiff rectangular wire, loops
should beplacedtoincreaseflexibility of wire.
Wire should crossthe bracket at an angleto be effectivefor changing theangulation
of tooth
Asymmetric height of anterior and posterior legs of loop provide desired
angulation.
b) InPreadjusted edgewise
Tipisoneof thestrengths of the preadjusted appliance. Nearly full expressionof the |-
bracket tip is expressed with relatively little effort, and tip bends are normally not |.=
needed
Additional first and second order bendsrequiredif bracketsarepositioned [
incorrectly. '
¢) Inbegg'smechanotherapy
Uprighting spring: Also called as individual root spring. It has following
components:
Shorter lever arm.
Larger, moreresilient coils. SN
Theangulation of theactivearm and retentivearmis 135 degree. & N
The short lever arm carrying the hook should be set at an angle of 45 degree to the main i
archwirewhichwill giveareasonableforce. N4
Theend of the spring which isplaced inthe pin channel of bracket may be cut to thelength 1 |
of that channel . \
Advantages: Self retaining and being short they do not interfere with springs on adjacent v
teeth.
Long-armuprighting springs.
Used when mesiodistal diameters of canine and premolars are small
where it is not possible to place the short-arm type of uprighting
springswithout the hooks contacting each other.
Establishing Correct Torque of the Upper and Lower anteriors
Third-order bends(Torquing bends):
Twistsin arectangular archwire for labiolingual or buccolingual root
movement of teeth or group of teeth.
Fig: crownandrootinclination perpendicular tothelineof occlusion.
Typesof torque
(1) passive torque: which has no action or force on the tooth when
engaged.
(2) activetorque: which hasadefinite action or force onthe
toothwhen engaged.
Effectsof incorrect torque/inclination:.
Assesment of torque:
Torquingin standard edgewise A\
Asageneral rule, inorder to construct apassiveedgewise |upper anterior crowns|fanterior crowns are| | space between the
wire after leveling, an operator must have progressive insufficiently inclined|| properly inclined || ant and post teeth
lingual torque from the cuspid distal and labial torquein
theincisal segment.
There are numerous methods by which this may be accomplished. Here we discuss the method described
by Erman D Rauch (1959).




e Anpieceof edgewisewireisfirstinsertedintotheleft molar tube and thewireisguidedintothebrackets
aroundthearchtotheright cuspid area.

e Eachinterproximal area, including the interproximal areaof the right cuspid and premolar, is marked
onthewire.

¢ Twoorthreemarksshould designatetheinterproximal areaof the central incisors.

o After thewireisremoved from the mouth, it is properly contoured on the arch former from cuspid to
cuspid.

o At thistime the wire should be checked to see that no adverse torque has been placed in the wire by
manipulationwiththearchformer.

Thisisbest donewiththeNo. 442 pliers.

a) Placing “V” bends: Thenext step is to place a small “V” at the interproximal area of the lateral incisor and
cuspid. Thisfromwhichthe operator will placelabial torquefor theincisal segment and progressivelingual
torque for the buccal segments. Small “V'” will act as the dead area of the wire
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¢) Removal of undesirablecurvature

In checking with the No. 442 pliers, the orthodontist will [“a.
observethat |abid torque has been placed in the arch wireand -
that thebuccal segmentsare parallel to oneanother.

However, the torqued area of this wire will have an
undesirablecurvaturetothegingival.

d) Testthedegreeoflabial torque

Thearchisnow carefully checked on typhodont. With arch wirein central and lateral brackets, distal legs
should be higher than molar tubes. Thisis due to lingual root torque in anterior segment. Any discrepancy
should becorrected at this

€) PlacingProgressiveLingual Torqueinbuccal segment

With the small-beaked No. 442 pliers in the left hand the orthodontist should grasp the distal leg of the *V,”
andwith another pair of small-beaked No. 442 pliersin theright hand he should grasp the buccal segment of the
wiredistal tothe pliersintheleft hand andin theregion of thebuccal tube.

Withthepliersintheright hand, heshouldtwist, thewiretowardstheocclusal surface.

This twisting will give the wire decided lingual torque in the molar area, but the torque will gradually
diminish as itapproachesthe “V” area in the region of the cuspid.

Repeat the same procedure on oppositeside.
f) Testfor proper Lingual Torquein buccal segment l J
Todothis, thewireis placed intheleft buccal tube; if thewirefalls parallel to |
the right buccal tube, the left buccal segment is properly torqued. Then the right _4_J
buccal segment ischecked by reversing theprocedure. e




Torquingin Preadjusted edgewise

It is often necessary to adjust the torque in the upper and lower anterior segments at various stages of

treatment with apreadjusted applianceowingto

e Thesmall segment of rectangular steel wire

o Play betweenwireand bracket.

e Varying anterior torquing needs of patients so that no single set of bracket torque values can meet the

needsof all the cases seeninan orthodontic practice

Additional Torqueingin PEA isdoneby

SingleTooth Torquing Plier set
Torquingkey
Torqueingturrets

e TURRET Itisusedfor preparation of arch wireswith or without torque adjustment. Itisavailableinsix
different versionsand colors Blue, Black, Gold, Silver, Purple, Green. Thewire sotted body ismade
of stainlesssteel.

e TURRET BLUE Itisused For forming rectangular archwires.016" upto.0215". TURRET - BLACK
Itisused for forming rectangular arch wireswith torque adjustments: 0° - 10° - 16° - 23°. For use only
withwire: .016"x.022".

TURRET - GOLD Itisusedfor forming rectangul ar arch wireswith torque adjustments: 0° - 7° - 10° - 13° - 16°.
Itisused for use only with wire: .018". TURRET - SILVER It isused for forming rectangul ar arch wireswith
torque adjustments:; 0° - 7° - 10° - 13° - 16°. Itisused for use only with wire: .022". TURRET - PURPLE It is
used for forming rectangul ar arch wireswith torque adjustments: 0° - 10° - 16° - 23°. Itisused for useonly with
wire: .016"x.016". TURRET - GREEN Itisused for formingroundarchwires; .014" - .016" - .018"

Torquingkey,

/
\

SingleTooth Torquing Plier set
442 Ribbon arch plier
Establishing Correct Posterior Crown Torque
The buccolingual inclination of the posterior teeth is assessed by evaluating the relationship between the
buccal and lingual cusps of the maxillary and mandibular premolars and molars.This relationship has been
called the curveof Wilson. It has been described elsewhere as a gentle curvature with the lingual cusps being
positioned slightly more apical than the bucca cusps. Upper palatal cusps to be situated below the occlusal
plane, posterior buccal. In the lower arch, 1stroot torque - rectangular finishing wires & 2nd molars- if
undesirablelingual tippingispresent, - buccal crowntorquetotherectangular archwires. —
Continuousposterior torque '|
A torquing activation placed at one point onthearchwirefor theentirebuccal segment. [
Thisis performed by holding the archwire with two pairs of pliers very close to each other, /
andtwisting appropriately. _ _.)4\-__\{
Bend upward with left hand until distal leg on left sideisbent to proper degree of torque. ﬁ‘)
This places same degree of torgue in entire posterior segment. Repeat same procedure on
opposite side. This places lingual crown torque in this segment. To place lingual root
torquefollow the sametechnique, except downward with left hand instead of upward.




Progressiveposterior torque
A gradually progressing torquing activation placed over theentirebucca segment.
EstablishingM ar ginal RidgeRelationshipsand Contact
Themarginal ridgesareagood indicator of relative posterior vertical positioning. Primarily a
function of bracket height.In the nonworn, nonrestored, nonperiodontally involved adolescent
dentition, the marginal ridges are good guides for proper vertical relationships. If the margina
ridges of adjacent posterior teeth are positioned at the samelevel, then the cusps and the fossae of
thoseteeth are also at the samelevel. If the marginal ridges are at the samerelative level, then the
cementoenamel junctions are at the same relative level. In this situation,the bone level s between
adjacent teeth will beflat, and thisproducesamuch healthier periodontal situationfor the patient.
Correctionin of vertical discrepancy
a) Placement of First-order bends(vertical offsets)
Vertical step bends don't change angulation of tooth but correct vertical discrepancies of
individual teeth.
Sep bend
a) Repositioningof brackets
Repositioning of brackets as early as possible should be done if any vertical discrepancy
because of improperly positioned bracket isnoted. An.014" round wire can be used to correct
after repositioning of brackets.
Coordination of CoordinatingArch Widthsand Archform
e Careful coordination of archwires from the beginning prevent unwanted and troublesome
crosshitesfrom devel oping. M ost arch width discrepancieswill thusbe corrected by thetime
rectangular wiresareused.
By the finishing stage of treatment, the lower arch form should be accurately established in
therectangular arch form. Evaluating the original cuspid position and the curve of Wilsonin
thelower archisimportantin determining the correct lower archform.
In caseswith slight narrowing in the posterior segments near the end of treatment, a.045in.
arch wire (jockey wire) can be coordinated with the upper arch form and widened

\Gremais’

approximately 6 mm per sidecan be secured to the upper archinthe headgear tubes.
Correction of MidlineDiscrepancies
Most minor midline discrepancies of 3mm or less can be easily corrected with rectangular

wiresinthefinishing stage (greater discrepanciesrequireattention earlier intreatment).
Force:1/4;inch; 6 0z

Why: To correct midlinediscrepancies

When: Finishingarchwires

Time: 24 hoursper day, except when eating

Midline elastics are usually worn with class 2 or class 3 elastics Wearing all three elastics

simultaneously (midline, class2, and class 3) can causeacant of theocclusal plane.
EstablishingtheAlignment and I nter digitation of Teeth MaintainingtheClosureof All Spac

Coordination of Tooth Fit
e For coordination of tooth fit, tooth size discrepancy is an important consideration. Boltons

index for anterior /all teethisto be cal culated. In case of excess of upper anterior tooth mass

relative to the lower anterior tooth mass, if enamel reduction is donein the upper arch too

earlyintreatment, spacingmay result, which canonly becorrected by the addition of bonding material.
o Ifthereisminimal crowdingintheanterior segments, or if the Bolton analysis confirmsthat thereis excesstooth
sizeinthelower anterior segment, it isoften advisableto carry out inter proximal enamel reduction in the lower

anterior regionintheinitial stagesof treatment.
Gingival form:

The presence of papilla between the maxillary central incisors is a key esthetic factor in any
individual.Occasionally adults will have open gingival embrasures or black triangles spaces above contact areas

that ook unesthetic.
e Thisspacesisusuallydueto
1. Iftriangular tooth shapeisthe causethenflattentheincisal contact and closethe space.

2. Iftherootsangulationisdivergent causing excessive spacethey should be corrected to descend the papilla down

and overcomethedarktriangul ar spaces.

3. If theroots angulation is divergent causing excessive space, they should be corrected, to descend the papilla

down and overcomethedark triangular spaces.




Evaluation of TM Jduringfinishing

Criteriafor optimal functional occlusion:

1. StableCentric Relation Condylesin aseated position

2. Maximumintercuspation of teethin CR position

3. Relaxed and healthy muscul ature

4. Whenmolarsareinocclusionanteriorsareinavery closeapproximation but do not touch.

5. Mandibular anteriors engage lingua surfaces of opposing maxillary aneteriorsimmediately with protrusive
mandibular movements.

6. During lateral mandibular excursive movements, cuspidsarein the best positionto providethemain gliding
inclineswith nointerferencesonthebal ancing sides.

Acceptablegoalsfor CO-CR discrepency for orthodontic cases:

e Anterior posterior 1 mm

e Vertical 1mm

e Transverselessthan1mm

Occlusal disharmonies cannot be studied in afunctioning mouth because the muscles and nerve reflexes,

often called neuromuscul ar avoi dance mechanisms protect theteeth by over riding thejoint guidance. Records
takeninthe seated condylar position and mounted on the articulator allow thejoint and thetooth rel ationship to
beeval uated without interferencefrom neuromuscul ar avoidance mechanism.
Signsand symptomsof occlusal inter ferencesinclude:
1 .Excessivetoothmobility
2. Occlusa wear
3. TMJsounds
4 Limitation of opening or movement

Determiningif All HabitsHaveBeen Corrected

Theorthodontist should notethefunctional concernsof tonguethrusting, lip biting, digit sucking, mouth or
nose breathing, nail biting, bruxism, clenching, or playing musical instrumentswith themouth. Thiseva uation
alows one to identify specific concerns regarding stabilityand to suggest the need for additional methods of
retention toimprove stability. Notations regarding the best form of retention can be madein thefinal sectionof
theForm
Finishingin asgiven by Roth

At the conclusion of space closure.019x.026 double key holeloop archwires are removed and replaced by
blue elgiloy .018x.025 idea arches with exaggerated reverse and compensating curves with special torque
adjustmentsto offset undersirabl etorque dueto the exaggerated reverse and compensating curves. Thesewires
areheat treated, tiedin and cinched back.

They provide rapid root paralleling and leveling of the curve of spee and maxillary
incisor lingual root torque.

Next .021x.025 steel wires have nothing bent into them other than archform. | &
Occassionally if severetipping has occurred, it may be necessary to 1) drop back to 0.018 &
specia plus Australian wire after extraction site closure 2) resort to 0.016X0.022 yellow
elgiloy 21/2 turns in line helix, to level and root paralld mandibular arch be fire using
0.018X0.025 blue elgiloy. Usually the 0.018X0.025 blue elgilloy or some type of
TMA or nitinol wireis all that is necessary to prepare the case for final finishing
stages. When the patient ahs unfavourable posterior to anterior face height ratio of
thereis a short ramus, and extremely dolicofacial pattern, the resilient wire such as |
0.018X0.025 hest treated blue elgiloy or even 0.018 Australian special plusmay not | =S
be used. In these cases wire such as TMA in a 0.019X0.025 or nitinol or force 9 | NSRS
braided rectangular wireis used for root paralleling. Final finishing requiresfilling |
the bracket slot to get full bracket expression. After the large steel wire have been =——
allowed to position the teeth the case is usually dropped down to maxillary and
mandibular force 9 wires and elastics are applied as needed. Roth prefersto use short class |1 elastics, which
will not extrudethe molarsbut will act effectively to createantero- posterior dentureadjustment




