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tCOTURE SEVEN - MODALITIEE EMPLOYED FOR THE
JUVENILE FATIENT

! INTRODUCTION

A Phasing

Zemantic Erabiems aways st owolng patiens comimuncation
pottaits to the developmonial phazes danne thz ehild®s prograss to maturation,

Erowlh Decormes 8 mdjor consideralion.

The terms "timing", =5 amployed, derotez the 2zgz o time framc in wiich
teatment is slamed,  The "jovsrlle” in the sresenl batance refers to the chile
lesore adoleecance and zftsr nabyhacd, For ofhodontic purposes the child
gtarled with the daoiduoos dentlbon preserm al aae 3 vears iz celled the
"Preventive Phasc".  Tnis wsually inciudes age 2w § waars, 1 the mised
dentition is awvsilaole, the traditionzl i=om is the-"Intzrcoptive Phase".  This
Rertains o childreh in the ¥ io 10 year old Drackel. Both sieges of development

mAy b considenzd “juvenicT.

Tha “"adolzscent". “or adnoacnticz reference, is the pstent wilh lhe
permanent canines and oremclars erupted.  In tha oast, orthodontic thamapy for
any ags af satenl afler the pemmanent dentition wes accessibie, was cadled
‘comective".  Tha "propar time" was thoudhs to be when the premolars weee
nhiainabls toc atachment. Tris weas perhaps thought to be the most
acwantagenus tme by those oano geveloped lech-iaues to "cormect” e full
pammansnt dentilion, They advooatsd realmenl a5 soon ex the pemranen: testh
weare 2rUpted wirh tha axception of second perrraeent molars.  Angle wsed the
fan eafy Tor the mixed depfion petems ang wey sarly for full desiduous

deniiian treslmens.

I £



It was sssumnec that adeqguatz arowth wouwd abweve b prosert in the en
nroaleven yesr oid patheni. Howswvar, s is nob aways the case ir females,
Several girls have bogm nated to nove egiprysicsl piales olosed slrsacy Dy 2gs
17 waars.  Fainer, because twa vedrs al r=2dan@n s not URGTImen, in anger @
take advatagz of grower Loe eatment spould procede msturity By iwo wears,
In considery] treaiment sequances, oastherwils the selzolian of madaditizs, e
Seqision, may bo bases on the anlizipation o an "efieciive grower” contibution.

A daiermination o an indiviaua?s matusty level is requirsc.

The tomm “Correctiva". oecaoss i refers to peients of any age wits
parmanani teeth oresett, neecs o be abandonzd pehaps. AL & raplacemant,
the tern "Intermediate” is sroposed.  This wadtd pertair o tha young patiznt st
aje 8o 14 in famales and age 11 0 37 inmzles. It essence, as growth is e
conziderslinn, any patient prognosed to have “effective growth"  still
avallable and with the permanenl teeth available would be ciassified as the

“intormedizte Phasa”,

Dr. Carryle Bowdan's work seamad to ndicate that the secenc pralany of
the fitlle Inper may serve as & marser.  Whar the diaphysiz is stil wicer tnan Toe
epiphysis then growth, o zn sffeciive degree, may still ke ahead (Fig., 7-1).
When the width of the shat and the plate iz precissly evan the patiant may be
presently expariencing the adolescent growth dynamiz. Wnen the ecichysis =
wider a chidd may 2& through rapic growth.  When the carilase 2late i calsikise

any orowlk. for real hana for chnical wse, is ovet.
E. Late ireatment
When no growth is anticipsted. or not erough to be counted on Tor

maxilo-mardiollzs comection helo, that pafient is in effect to be reated 25 an

adult,  Thizg is ow Migle reatment'. Benose ages 17 Trom oa developmsnial

..
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smaadpoint, mmay clroady oo Tlaie” woen maturalion i sohiiaerac as the basiz 1or

the «lassification.

L Renakilitative

Aduil cribodonlic slazsificatan was celled 're-abiitative”. Stady of a
large numker ot ireated adulte led o the desoriptior of sixtvpes,  Thesa wors:

Arrelarative - for imorowamen: only

Comprehaensive - for fuli detalied sorection
Rezonslucive - Aid Tor onerative or pmsihetic danlisiny
Resiamative - far @ cormpamised preriadantiom
Qrthooedic - or T M Jcondifons

Sumicsl - Orihognsbic surgery

For the prasent lecturs the concem iz with methods of sosesction for the
juversle patient from age 3 to age 0 years. Bul first some argumarts shouid be
racognized.

It DETERRANTS TO JUVENILE TREATMENT

Frorn questioning clinizizns or siuderes, Teur main daterrants to treatment

of yung patisnis were the Mo3 sommenly exoress=d.

Tha firet wae the unzoertazing of fea” oF tha unknown fututs, This may
gigm foir two other wunceainlizs: (1) the lag< of irest or snowledge of
forecasting, and (2] the lazk of Infarmation and trust in the possiolity of changes

with r2akman. in the voung patient

The second determent ocussed was tha foer & the treatment 2ragging oul

ovar lzng periods of fime. The clisizsian may Decorme "nooked” by gradualiy
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aading raore and rmore giplisnes and never KRowing wien to stop sna s=nd by

Lo orrmil rore arceelh gnd devemoprmesd [ oaccer.

Tha third deterrenr is the fear oF “relapse in the young patient’ &nd “scng
tha need of it "all o do over agzin”. Ao wils this faae = the acceptes beliel
thal any ealtmenl of the decolucus 12elh has no eflect i the develcpment of

the parmanand dartition which was Zaaght untorunasoiy ag s nasic truth.

The [curth delerment discoverad was tha ask of waining v cur insifLrons
regatding successil modaliies ir the ynui‘.g caild.  This was comained with the
foar of mansoerent of the juvenile patient.  Somg chhicians simaly didn' want
to be bothersd with Fe childret at e "tender ages™ paricdany before aoc 0 ar

10 yaas.

This lectre deals with the fourin dorerand - the nodalitiss proven o be

atmazing'y saccesstul whes unoerstond and skitfully applled.

It iz recommanded that each clinician obtain a gram measuring
gaﬁge and employ it until familiar with the forces (pressures) that are
approgriate for the child patient {Fig. 7-2).

] EFFICIENCY CONCEFTS

Bu:, besiore aesling with modalities perhaps 4 brel ascossion ol 2Miziensy
with g Bioprograssive appoacs sheud be sied,  &Ticiency usLaly relstes to
e owark pdt i relative to the production furmed out,  Time ano cxpense
arezy into the efficioney coneast.  Heowewer, guality and stability cannat be

sacrificed for expediency.

T et s power in <aowiedce,

ke is poworin tho akiity o utilze zortemperar technoleny.

[#
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Tharg is power 1 oakil of setor.

Thars is nower ' making cairesl bdgsmanis anc seHing proper tarocrs

Thare & power .0 making ozcis ons tal reauirg fo luther ceoate.

There s pawet in lhe procurement of 24 avaiabis infonmation for the
diagnosis, Srognosis, desighing of ahjectives beset or posaibility and far

estabiish no & therapeautic reginme,

EEE S LA

To b ors specific with the concept of effciensy ten facts as basic to the
devenpment of & young natient slinical practice:

Fast Cnaz,

If the whole jaw can be alteratd, thee is ne nesd to mowve the
individual teeth. "Stpctoral shteration” Has beeh referred to as skeiata | basal o7
atacsedic. s a chanos beyonc the alveolzr procsss,  The voper jgw comzles
has been prover o be changed slanifizanty in 2l throe planes o° epase (Fig 7-
35 B & C).

The mandibie has basn tempotarily advarced with cedmin Ciass [
modeliies.  The long term bekavior of tha mandizle wikth Induced condyle
dietracticon methods ks oeing studhed.  Scientitic work has rot shawn 0 iong =
howewvar, taat the: mandblz can be slimuialed Lo gow bevond its ratural pofatis)
with posturinn techriques. Yat, the mandisle has baosn shows o be nhibited n
darovdh. somealimes  permanently, Dafculzdy with  supeticr-antedsr concylar
COMPREESian.

Li



T1 M.C. Femaie age 7.2 vears with severs open bite Class . Patiant racaived

# guad helix for 3 months and cervical traction and o cithed anailanoe, - A
T2 The =ame gatlent age 0.1, Nobs the eemesity chanpe and reduction of FIG. 7-

lzwer facial height (e Flg. 7-3B ang 2.
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7.223 | T |
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Frontal analysis of Treatment on —
patlent M.C. 3e=nin 34 Matein T1

nesal width af 21 mm. and deviated
septurm in T1 the nasal width is 28 [incmated 3 mm.] and the septurm 13 straight. FIG. T-5B

Waxillary width Inereaged from 58 to 61 mm. and lower mmoiar increesed 2 mm.




Four Pasltlon analysis of T1 % T2 in patient il .C. treated with csrvical
yraction for opet kite Class il

1. @rowrth straight down the Facial Axis and dlstzl movemsnt of melar.
2. Raductlon of Nasal Angle [ §7. 3. Very ity upper arch movemant
peerred. £ Dower moiar imouded and oprightec, § Nete the 2end in
the managlble and vertical grewtl: of the zondyle from the anandibular
plane gt gonion.
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Fact Two;

Tharapaufic ragimes showld be designed to tlize natural growth [of
put growth to work}l.  Some treorizs o growth besed ot inadeqgoate rathods
eriplved for messsramenl haws hol besr supported  with sopnisticeted
ressarch, The manitoring metods of giowth shangs feeds o be speTiio.
Hancz the four o- five position anzlysie was jounded (Fig 7-4Y.  Said again, if
growil car oatry the whoee aron. the individual teeth ray ne=d tese movement or

Maye no chanding a: all.
Fact Thras:

Through the processes of orthopedic and growlh chanpges with the
chtainlng of maxillo-mandibular skeletal harmony, a natural functional
correction usually will fellow.  Muscles ars attachad to the jaws. Toe
direclion and amount al lensor of musces changes with basal comection ir
thre< planss of space.  Thus, the oral shvironmart is improwed o el
correctec {Fig 7-5). When it does nct ocour naturally myofuncticna! tharapy mey

b= indicaied.
Fasl Feur:

Through the cperston af the first threz focts, the natural forcegs of
ocolusion are recruited.  The seven lorozs of coclusian are () eruption, (2]
gdrift, (&) tha mnohna planas of cusps, 40 the ool mussles, (&) the musclas o
mzstication and (8 tha endime kinetiz chain anc (71 growtk, Wasr ol of these ars
in marrnany, developrent with nstare has a chanse tc normalize.  The last “oroa
relates to is the 2fects o7 coclusion. degenerative joint disease which csu=es a

rececsivie changs in mandibular position,



ﬂl NT3 Tintreated ARSDT

MOF
[ \\___’ 8.7 ¥ra, tp 15,2

Seottal analysis In Five Positioas,  [11 2hin — Facfal Axis af Cc (Pz)

i2) Maxilla - Bal & — Nasal Angle, {3) Upper teath - Palatal Piane at Ana.

Mote narmal acclusal plane. (4] Lower testh — Campus Axis at 2m.,

Nota oceiusal plane o Xi. (3} Diffcrendial development aof melars mom L FIG. T-4 |
Hi Paoinl at acsiuzal plane. it |




[ETRENCI )
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POSITION ONE

Funcrion: [ndfcator of 1Hecotlon and
Amnoune of Growth (o clumge in ching

Changa Walues: Dircorion: 0°{+2%in 10 vears)
Y Lnncdiard Yariatian:
L.37ar 3 yrars

2.0 ar 10 vuars
Adncpart; 2.3 mm. cach wesr,

or 10 mum, sty 4 vears.
. F. = — 0.3 mo. each yrear

POSITIVHS TW

Factor: Busion-INasion al Masino

Frutictioime Lodlearer for Dircction and Axwvanc of Geeoweth {change} In Aneerior Madls

Change Yalues: Lipecting: O Standarel WVariacion = 1.0
(Wery rare ~19es: glighthr -k}

Amount  For AMS Vertical, 1.15 sach voar,
L1 = = U5 cach year,

MOEN 0N TIIREE

Factar: Palatal Plane {ANS-IISY b ARS
Lo roasdim g ol ineisor - Maolar < Oeclusal Plame

Bunction [ndleator for Madliary Denare Charpe
Change Values:  Eoreeng: 0.3 mm. cach venr, G115 = 20001 i

Oclusa) Mane - drai® at wolar moee,
{6 cach year, Leo 37 at 5 wveurs, 8% w11 venrs,

b= .7 :I:I,'El,'n._."}"t'.u'r 1 = 4 inwSraar
PORETTION TR
Fartor. Yrue Ooclusal Plane to Coroos Asrs et T parind
Funetinm: Indicarare for Chtange In Lower Dengure

C]:I.HILHI: Vidues: ¥ I.:Fll.l.TEg_E in Crocduzal Plane
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Fact Five;

The orthedantic therapeutic ideal tooth arrangement is 2 targel. T a3
definte destinaton is not known, te oeveler may wander almlessly,  Having a
specific ionth 0 Toth and arch o arch refation i mind sends 1o giroct action and
promates efficiency (Fig. 7-8).

Fact Sis

Root rating scales are known and applied. Scizace has revealsd with
cettairty that cptimum pressure valess are of profounc wainz for  the
unaerstanding of anchomrage or the orodaction of displacements of 2elh and
jaws. A set of values [of one gram per mm® of roat suface) is applied to
cancalaus hone.  This is douzleg at leasi for ancherzge padiculary against
sovccal bone. But the areszira is cut in hali for modificalion ol the awealar ridge
{Fig 7-T)h

Fact Seven;

Staging - sequences are applied for accompllshing specific
objectives. Frioties are estaciished. A hierarchy is selacizd (the unlochking
oringiple).  Esck step iz cartied ol befora a new “locking” of the moverents is
e~countered. A staging matdx form has been developed as a mashanical
panfing guide (Takble 74).
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The Keva to Fit of the Teeth

#1 Upper second premolar is the key to both molars.
#2 Width of the lower first premolar
18 the key to the upper canine.

#3 Upper incizor Torque

RickeMs’ Jix Kays b Ooclusion in sagittal and transverse fit.
Thie first three are explalnecd,

Koy 74 i= the curve at the sesznd malar,

5 is canina angulation and torguas, -
G |3 Arch forma. | F!E. Taf







ROOT RATING SCALE
2

120 55 75 Tbo 40 i =415

LI

n:u]hme tar - BAGITTAL

110 60 60 80 2526 =363
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60 60 70 50 50

b=
r:: -

T0 80 3030 45 30 40

"0!000

' VEI{TIEAL

The mean size of teeth are
Aesesrad in thras dims- ‘ ‘
ziona. Mavemernt within the ‘ ‘ . . '
Alvenius recomimen ded to be

1.1 gram per mmdz.

Whon aiteratlon of cortical bone Th 35 a0 30 35 o0 zﬂ

s desired, the pressufa is 0.5

Yrams per mm, -
When anchorage is intanded, Lhe

forge per unit ares is x2 ar x3 the usual.




TARELE 7 -1

COMMENCING T

COMTIMUIMG
?}- EIOFROGRESSIVE
CONSOLIDATING
T ETRAIGHT
e
COMPLETING A : WIRE
STAGING MATRIX
aTAGE STEPS
[ 1. Starting Procedurs
| CONMMENCING »L
' CArty out
[ 3. intra-anh FRedulation
It COMTINLHMG
1 4, Inter-arch Toerection
3 Intergraticn and Torguing
Mm - CONSOLIDATIMG -
B, kiealization and Co-crdination
[- T Finishing and Crweer-Ereaiment
W CRMPLETING .
L 8. Retontion and Stabillzation

The Skaging MWate|x
The First twa objectives are far orthopedie reductfons and gross cara for
the averbite ar o bite ar crogs-Rite,  The last beo are for doetalling,
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Facnt =ight,

sSectional and segmented operation may aseomplizh objectives not
possible with straight wire modalties.  Tontro: of sinole teet 27 aroops of
teath ara worked out on the basis of anchomages. Whils razidity o movarmart iz

glemoroug, the preservation of gaachorages s nobies (Fig. 7-81
Fact Hine,

Mandibular growth and itz rotational behavigr in the face can be
controfled,  Tha ides of libera! mandibular rofslion z2& an aid for clags 1B
correctior. is novious,  Howewar, Shaning rotation wor correslion of Class | or
Glass || deep bite o for arch correcticn is a distinct disadvantage,  For thls
teasan, doep bives are teatad by nirusion of anterlor testh,  This maintaing the
hatural physiclogic face height.  |n the trensverse cimansion kesping the oral
oneron low sermits natural arsh widih hereases end better insures stabilty (Fig.
70

Fact Ten;

By forecasting the natural growth and behavier and designing #e
objective, a direct course of treatment can be sef. "Wheh a ViD or= VWTE is
aralysed, the "oyberaelis cirele" esn be applizd. This ig the secrst to the
aswmslishmort of saquanzas.  Through pericdic monitoring of patiets duiriog
the course o teatmezn: mistakas 23n be uncovered and md courgs comecticne
laken. Arcizl rmandibular growth bahavior has bess a vast aid for aosursoy of
faracasting.

-
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Hactizaed arch >
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Cortleal Ancherags

ftandard reper Gtility dection

J1e Ro1e"

Intrusicn H0 graMme

Tnrgue 177

- T M esial Tip 10°
Tie =0V Dpan 1.5 oim-

54" Bucca. roab torgme

&, For ancharags pumosss and for control of the owarbilta, The arch
waz sxpeAmentally secfioned in 195 together with the diztovary
of cartical anchocage of the iower bucral plate

2. Sophistlcation developad to the 158 of sectonal ubiity farms,
tigaiions can be employed for mived dentitlon pathenes.

CRIE T
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Cizes II Low-convexity
tility —eluslics
T1 N=15
Age 11.20

Mlage [I Low-con.

T2 N=15

Age 1442

1 ~
e
This Rofere-and-after shows a sample
of natiants treared with otility 2rches
and zlastles anly. Motice the aral —
gnomon at 43° and tha inter-Incisai angle of 123°, Mote the opening of | FIG T-HAJ
Hha deep bite but closing of the Facial awxiz 917 ta 227, ' )

- —— pere e e n et ———a



BIOPROGRESSIVE
UTILITIES

CORTICAIL ANCHORAGE -~ ELASTICS

The Four Pasition anslysis of N=1% patienis sean in Fig. 7-B4A treated

with tntraslon echanics and clastics, Note Croging ofFaclal Axls, )

slight arhopadics on maxilia and intresion of Doth uppar and Ilower . FlE. 7-305
Inglscors. Petlents were decidedlly stable, . ;




IV PRIBLEME AND PRINCIFAL MODALITIES

A Entanglemanic Concarning Moda]ithes

In orepatng this lecluss I owas reslizes wioy ireatment in tho jevenils
patient can e sc bewidarng, A destns: reed o son ool or o4t throegh
entarglements becames oovious. AR e asying goes, the appliances wsed are
“ralli-fesoda,  When complications are rezognized, the best sian for finding a
raznlutior ig e sstabilsh an arer or craanizatios,. The mind, when assisted by
order, sequence and staging, or selecting priodtles, ¢an  handle
compllcated problerms and deal with complexity,

Factors
First, is the denificetion and iisting of tha fagtors that cause the
cotnplexity,  Without an attempl 12 establsh a kiearchy the tollowing fitieen

poposals for complssxity are sohmittod;

1. coenelexdty causad by visualizslon o° the  possibiities  of

orihepedics (skelets change) in threa planes of space

2. complexity of dack of tha possibilities of orhodontlios  (dents
shahde) in tree planes of space (intrusion of latersl sxpansion?
sl disiai movernent ol nclass)

3. the factors charactenzing the decduous dantition nialossiusions

4, tha zomalicaiion Tacswrs added at the mixed dentition development

a. the possible cont-hution of growth to any corecticn



)

1.

17,

12,

13,

"4

the difficulty compousnded by the abzenis o growlh o- prasense of

urtavorable growis
tha dilarnrma anc confidencs in anowth Terscasling

e recognltlan and managemans o discrest functiona! “habits” =

taciT incantion

toe timing o ihe interception and managemend of {Unclicha.

colusal proklems
the distinguishing o racia: 7yoes

the recagnition of develosing cxtrame individual merphologis Geoes

within ihe Taces

.1'|'rﬂ dfferenoae between growlh behavior i males and femabss
the unfavorahic resuliznts with the misuss of Epe;lfic appliances
the secruitmen: of the forces of ooousion

the ultimaiz =sthetics for the specific paticnt ot the time of maturity

Wy'lven the citnician (s confronted with any of ali of thass faciors, it i snall

woncar a confosion mmay bes ores=nled,



E Bioprogressive Modalities and Earty Treatmant

A list of twanty Jgenzral appliznses of auxilares are [sed that may b

iteq atzc with EBioprogressicn (Table T-1).

The maior modalitiss ars aescribec it dedall in sther separate manuals bud
thzy a~& herzin abstractec for discee=ion for the juvenile patiant.  Uader comete
orthcdongic messanics seven clesses of appiances ar procedurss  were
aescrhed, Thase wae: oihapeds otncdontls, adxlilades, s.adlEzhng, shlsiding,
condtioning and swrgical. Far tnis discouren, four goneral categores of

auplizniz=s are Laken U, Thase oor, very effeclive ior the juvenile paienl, ars:

a Exira Oral Traction (orthepedic and crthodortizh
h. Transvarse Cortacting Modaliliss
C. Intra-Arch Carrecticons within the Individual Arch

=

Flve Maxlc-mandibuiar Correstion Cptinhs

v EXTRAGRAL TRACTION

& full s=zparate maAnsal has baen proparerl for extraorai recion

applica.cn,

A Carvical Trection — for Reduction of Maxillary Prognathizm.

The “ace now”, aztivated from a neck strap, is considerad by the authar 1o
ke prirmarly an crhhopedic appiascs (Fig. 7=10) Witk the owter how alevatad
about 1 om. abowve the moiar it slightly extruaes the uppar melar,  1ioocra=s in
rxeeplng with eelura shange of ne ocolusal clane. It assists 0 lowering :he
oorlusas plane postararly.  Hoveeyer, the ocoslusal piane mevas normaly it X
noisE o The gnirace of the nearatrapis undle into the mandibie,
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11.
1.
13,
14,
16.
16.
17,
18,
19.
20.

TABLE 7 -

ARPPLIANCES

Extia orai Meck. Face
Quad Helix

Crickett

Utility Arch

Sectionals {3}

ELumper-Bar

Lingual {4}

Upper incisor Infrusion
Posturing (&)

Elastics

Threads

Straight Wire [Ricketts Classic)
afueeze

Wyofunction

Biotermplate

Simple Surgerias (4)

Jaw Surgery

Ligation Methods (4

Wira Size ME" x 016" {Bending}
Inia Qral Regulation

Apnliances end Procedures smploved in the Bioproaressive
ragimen. The first feur are the mainline of earlier intervention.

Lh
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FLASTIC

FUHMETIONAL

COATI NG
_ﬂﬂr\ricali Etmp_with Rickatts' Hlggm sl anterlar o angmentation
neafaear design (o be wors of uppar utility and Tor gummy smile
ng more than 14 howrs par day. correctlon (39 qrams each side).

Vi, r0 |




I iz difficut for £o etudent o visdalize the aocluzzl plane tipned dowrvward
noetadnty while the pala@ plars is boing fioped cownward and backward
anteriorly with the nack strap,  One compenert is tha denls (the ooslosa piane)

whl g the otheris basal bone {the pelaa dlanar [Fig, 7215

Winen manages prepeiy, and winou: abuse, aad whan worn oaly 2 to © £
hiolirs per day fand withaut arches or Die plales), soveral critical oojectives ars
achicves with the face bow-carvicel tracton. Three hondred [300) geams is
edequatz cn e nack strac an tre deciduoas upper second molars.  Tive
hundred (SC0) grams iz eflzetive on che first pemanent molar n e mixed
dentitor. Thess foves yield 150 grams on each ceviduous second motar and
ZE0 grgme or esch firet permanent moiar teath respecivel. Thiz amounl of
oressure theorelivally scleroses the pericdontal arga. This magnibude of
pressure fransmits forces to fne Basal bane al The sutures,

I desp bitas e lower incisorz are inlruded first with @ ility arch. e
sore cpen Dites the lowsr incizors may Fohicaly recuire intruzion o creske

enough spece [or rzsilany rotatian.
The following principles abtalin:
1, ViR careful managemend, &% descihod, e moxilary complex wr sack

sids is moved ir tiwes dlanes of space; beckward, vulward ans divenwarg
(zee Fig, 7-3].

k2

Eoccause whe basal oone ic gkaved the maxilary etk likewsse aupt

backwsrd o are neoved g1s0 oubnars 57d doswaward,



B

FEE

A,

B.

The nomnal behavior af the Palatal ang Seclusal Plane [n Nz40
childran untrasted, Wote peraiiel palatal planes o SaN and sl ght
drop af accusal plana pasestiorly,

Kyviatal and accingal ptans from age £ to %3 'r M=24 childran

treated with carvical traction for Class || Four Pasiticn analysis
ahows total chenges,

clG. T-1 1"“]
S
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Trrzuah the forcee of ooclosion the loweser molas i efiher intruces o-
preverted Trom eruotnc. 1L is aflen upigated intwo nlares (meso-distally

ance aucco-Engually’

Witn decompression of the condyle tha rmandible may grow more
verficaliy har expectsc, This in shar term dirscts a strongsr growth am
(ar bends the mandibie closed: This malniznsg of impreves the fania
axis. Tniz was shown in @ pubticalicn in 1052,

With recraction of a clase || open bite the dip functian is correciad ard tha
lowwee- arch lengl: prohlems ars mitigates. The envirenmant of the lowsr
muigds e changsd and in open oite concitioze the lowes incsoss often
mova forward and space thzmselves as covecstior of ths acnes and
tipping af L'r_1& palsiz occurs. The lower face hetgat angle may be reduted,

Masal cavlly widenlng is chiained and = =aptal dewviation may strainhizn,
Therafors corection of rezpiratony cbatruckion may ossur. This insraasss
nasai breathlhg 2nd oermils easier ip seat daing swalimwing!  This is

therefore trdy & Tunciional applkanzz of the grestest lype.

With light preesures (120 grams an the deciduoze melar io 1200 grams Tor
the: permarest moiar on the strap} me molars ars moeezd gistally withoeut
== muck onhopsdis crange. Tha lighter pressure vieldz 50 orars on the

ceciduous molar anc 100 on the permanzet,

Recommended forces for orthopedic change is 300 grams (af the
neck strap) for ages 3 to €, i s increased fo 500 grams at ages 7 to
10 and as much as 70D grams after age 11 years. —xpanslon al each
adjustrman ingathor with molar rolzal on al 2ach gpoairtieant wil Drevent
uppes seconrd molar problems bul oWl slew down tngir croptive

develoomenl
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Dwartrzatme-t is advisad as acequate malar solslion and sxpension is

[V H =0

0. Tha faoe 20w i lighinned Znd wore as a elaicer every third -ighi for

abeul ong vaar ater corraction iz atainesd.

Palienze and ronnieting aad good moativauon s reguired sor roctine
sucesss. Confidense comes with a few successes. Ten carvical traclion grouss
have bern stalien statistically and compesiles ans 100 petizrts wore comparad
to 100 controle. What more soienes or proo® iz required,  Omhopedics witk

cerviva! iraclion hag been provar, statistically ov cther researchers as wel™y

=) Face Mask — for maxillary advancament.

In the young patiznz, a forward pull en e raxdlla will aler s devsiopmant
drarsaticzlly, It is intzresting w discovar that only two toctk, tha first molars, (or
ther gzoong deciducus malars in the orescheol child) provide sufficient zrshorage
to move 1he whale beasal bons. This ie when forces o 2 w F grams per mm’ of
rexat sutface ara aoplad

bn Class [l ke ehjective is (1) 1o advance the maxillary base and {2) 10
rotate the mandible basoward fop oo reclon of maxille-mandibular relasion for tha
age o the patient.  Ower coreciion s sugossted roulinely by the authcr. The
Tollowirsyg ecnniguzs with resultant faverable charges are oxpeaciad.

1. An activated preferaaly soldared quad bl is rscomimendad first. Tis is

activatern for a one menth pariod in order to stimuzate sdleral seuvity anc

glrecch the sulures intne mid facial campisx.

24
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13,

The same oszl otthopedis forces sre anplied 28 7or Me Liass [ rowesvsr
iLiz now dividze for eash sics on e facs mask assombiv, Te 950 crams
on —ach zide for the deciduoce 89qd 230 gram o0 e2dch gios fos o mixed.
Fermermber messgsramanls of the foroe shoawsd g mads untl the cpa<sior

car aace the pull with, experiance.

Thz [aoe mask 5 adepted © the fase and pandad 10 prevent facial
dizpemfot. Showing the VTO {0 a chiid haloz in T2 motivation immaneon
{Fig. 7-12).

e infracral elastic s placsd aroad the postedos oop of the quad helix
and hooked to the spur o b2 face meck of the ogpasite side, The sars
action is provided for tha ather side which mzkes ths elzsiice cross over
thetorgue. Thiz prevents soreness al the comers of the madd:

The praseznas of the elasbcs palataily may alze aic in mandizulEr relzion.
The chin cup showld be posltionsd well down on the chin leat @t may
produze pressure atrophy on the lahizk gingiva of the lowesr incisors.
Crvertreatment is raguived as in tha Siass .

hight wesr only = sudlizient 0 bs warn regulany J1E hours],

Weaaring evany other right or every third might will prowids relenlion.

Utily archas mey bs employad laier for inciser control They can So

licAatad fn cenidunus crRNNes.

Paiers zne conldence by lhe operatas and goad  managemsnt
prinsiplas are 2pplise.
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TI-TZ2
CLASS 1]

£.0 TO r.;e,,g,l;

Campasite of flve Glass Il patients at age 8 years afl tregtad with Tace
mask. Four Positicn analysie shows gmowth doewn the Facial Axis.

Mooe the drametic chapee it the moxilia fonward positlcn|irg of e cpper
Imeisar. Zlastics ware amployed for Anishing. FIs, 7-12 |




c High-pull Anierior Augmentation

In extreriay dasp bBitz whee the waner permansnt [nsisors have ertpled
and gurnrmy 5 Mils provais, oo upser incksos noesd o be intruded,  This wil

prawan ihe need (o Le Torl sumary.

rrm the mola- the distance to Tne distal of tho _poor Igtoral is naarlky 30
mr. At 8 capacity of 2000 gmams — mm. of moment o 0167 blus £ gilowy wirs
wiill detiver abots 72 gmams,  In ords 10 intrude ang upps oentral nciso 8 aseal
motee of 40 grarre ig noeded. The lawzral has & radng o 30 grams. Thargfora

the wr= al 72 geamrs 8 just hasely strong enoudn o depress 112 uoper incisore.

For betler efficisncy, two steps may b= m<=n. Firs: only the owc oentrals
can be intruded with the 0162 hlues Elgioy utllity wire, The iatarals may be llgated
upward later.  Secondly when al: four incieors ars to be mowad cn massc, tho
bpoer dlilily can be avgmented with & high pull =xia oral bone wili: hooks
Adaptoc to the midiine. The cortral incisors arc licated fogethar to prevent
spaciay f=es Fig. ¥-107. The high puo'l aniznor alse nelos direst the force directly

dowm thi long Axie of the @eth (ag shown Iy Jarsbhak)

When conducted oropetly, the upbe noisors have hees seen © he
intecles the: l=noen af their moots. & weord o cauiion iz that too much foree will
selerose ihe ares and transmbi the [orce o e maxillare base and be sl
oefeatirg,  th addiion. excessive force may klIF the instsors,  The fohowing

nbjactivas usually chtain:

T The aillgnmas of amesd et 0 odel w 2nhancs theis sanoel G0 He
rraege ety s nocarats |
2. Infrusicn of the centrals firet i Siass | Div £ condiione toilowead by threadd

ligation upward of the latersie later.
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A rule of thumtb is ine tip of the ngiscr mos i= one t© three mm, rRlative 1o
e g ithe (X-Ans e [Sees Fg. 7 30

COitan laizm the caning may o=zl 10 be intrud=e © aarmenize wie tha lio
line.

Comassias have revesled gumme smiles s produsesd] by fallure of
dascent in the develspment of the palaie and the zygoma.  Thoss
leave the muscie attzchrznts Righ ane exposz lhe gums dering ke smie
The acciusal plane is dictatzd by mardibclar grewess, The apper Leeth
compenazte by suser eruslos and thersfars show sxceszive gum. A
forzcast will show whether or nat the lower inziser needs w be extruced or
irtuded to salishy lbe lip level.

Awnrd of caution iz 10 arevent te rocl of the |a%ers) incisor frem =ntering
the oyl of the canine. Flaring of tha crowng and converging the
Paots Is ne prebiem therefore and can be easily managed tater.



Wi TRAKIVIRSE CORRECTIZNE - EXFPANSION AND CORRECTION QF
CROSERITE

Serrantc problzrms exist ir planning ozl “srch ength incroasee”. Any

averali Ak langtn incraases aften have heen Sgiled “exhansias” mzaning that
arzn size has bzen eniarged to zocommndate croaddoo waoth. A distinction ras
ber:: nesessary beczuss direol "Lanswerse inoreases” ars practized by mzny
iinigiang "o oth arches, wrile ather orocadures suck se fixed full egspemants

with 2o zallzc sirgight wirs i=nds to displace She ingisons fomaarg fret

Trerstors: the followicg s2maniic terms have basn sugaested (Flg. T-13).
The lerm "elongation” has been chas=n for the =aggisi plans for inerzase in
arch depth, Whean the incisors are ratraced reiative w e molsss, this may be
coreidered  arch “reduction”. When straight  bozczl movemants are
accocmplished, this s lermed “lateral exXpansion” @s opposed to the

“confraction” when navcaing 18 accomplished postaricy,

vartical changes have beern oessribed  simaly a5 “imtrusion” o
“extrusion’ understandng that this apelication of the terms may not 2roparly

soinsde witr: distionan lerms (ses Fig, 7-13.
A, Controversies in Lateral Expansion — Falatal Suture Modification

Latzra! expansicn is &t losst 1530 wzars in practinn, Sorows wers: 1sed
ol sorings w22 armnployed beflure X-ray znassis was available, e 72ol, the
1810 was rafarrad to as the “palaia cplting age" hot was ndicalzd Dy Angie
and ¥otchum as being wnnecessane. They wasw, a5 undarsood surmently,

writnoat dosbt separating the suturz with the £ arch bt mors sy,

Fapid paiatal expansicn (RFE: was re~ewesd v Y53y i the LS. and
stiacliss by Koehs it Conmark,  Bancricksor n australa studisd sulu-al soliding



Intruslon

- ]
—ontraction Exzpanslan

Semandes for mavements in differenk dirsctions. FIG. 7-13 |




and euture ankpinsing it Rxpadmertal animas. Cigamants in e mutlite are
designec for tension. The prossure at right anglzs: ic a sutore e convood to
lensiors: by the serralicns whosh mes. 21 righl gnoes 25 Ee ouss s chenged o -

2l as on the roat af 2 0ot

Eal  ligamsms  stesn) Ligaments  sannal  withstand  parmansnd
daformation! Thay alangae and actually ans raptused from the wasy heaey

torooe in 8 jackscmew messured to B2 200 qrams or aroons thrse pouncs.

megvera’ santural mechanical spliting flasigns hawe caan desoribad,  They
may be tooT: bomne or tooth snc paatal tssee oorme. Ricketis and Bench
studied the results of sutural spliting with frontal cazhalametrls anel omaograshic
anglhysie.  After censidenng the =fizcts, the costs, and the rernaining problene,
Fivkeils opied o employ exclusively the guad helis, This was dus Lo ils
warsstiliny, 12 efncioncy and 2conomicz, snd the combined cffscte of 2 thrae

dimenstonal and rofatory activity.

E. {auad Helix

L spacial mansal has been prepared deeling witn ths full azptizaticn of tne

hallx e aopliansss.

Tares funcamental desians ae availab e commearcially.  Ricketss prefers
bis oticenzl soldersd guad nelx 1o be aclivated intraoraily afer placerren. N x
construstad ciracthy at the chair and s peoviclsd thsour sizes for tness not wisring

to tabrizate it by thomsekiae, I is mads in (038" blus Slgilcy [Fig, 7-14).

Adjustmans made venically st the aneror bridae of the guas heliz
cortols melas Spping nusse-lingeally (Fig. 7-158), Adiustmants foo realar momadion

AN WEra Imads inihe palzial bridge.



L R PP I o RIS
Fa_eTay s, -

| LCh B ol A B
Y '

B LT
L BT - [ '
! i ! | & b ! 1 .
I o |II u A f \
n iy I|I| Il:lI

; S B
h l{ | §—na

%, £
k g0 _ i
1S i-' ':r I:I : : ¢
N N N
X 8 A 5L PR vog
I . 1 y a y
* 3 .-"'I- A i" 1 '::' "l- -::'
. FASTEZCH Lge W =+ E £y =
GELLST FRATK FCGLR SIezs,
. AND TR T FA™ Efi WELIIG
1 1?:'-
= a— T,
s”ﬂ‘-‘%e $ ( »,
" A ’ k) - 7
;e 4 y i 1:'( ! ff } [: I |
¥ F o hod b -
B o k3 FIT EsHDS
§ “’4
r ¢ = o =TAT! Wl B
"_ LFF e IRSA
4
X
r.
o d |
FO_NIEM TO MaKHD !
T !
' 1
!
j ACTIVATION {INTAA-ONAL| ;
M. :
1
'.: . I ~ '
4 - -, .
' "-\x .
Eann :
L3 ..". 1-. , i
: LT ¢
o resdl
.'I l'I - b
P S -
.:'! :; f_-:'; .-__-" :
-
.
l,: Wi FIEL FEDF =000 1%
i
Th A, Jeseriptlon of parts of tne nuac neiix.
) E. Tha figura “W" to C. tha Pollack appilanpecsz,
0. ‘Wadifleation of the W to make "back actian" on helding argh.
:- E. Four commeamniar sizas.
. - —
F. Texhnigue siepz, Tlx, T-14
- G. Inkm oral wdjusEments. -
3 '
. . ———
<.




-h.‘b . - . LTy L -
e . G
o T . f_;‘| LRV
" 7 i
.:::r ':l |:| ._-_":::.' f'_-
AR | ' et
oo S
T "'_.-:‘.' . |:' ':| s
.":"‘ w 1y A
Wy 1 H

_ - rol
S
|
| ;
cal e 1
"‘!R._-\. o t—ﬂ“ s 4 ﬂa:__% ':I
) n ':'
1T CHE 't:l i I|:I I::|
h \
* ———— FE 4If’-:- I||I l:l' ':I
PR

SMUEHMS Al FOFTIATT
Cx A RS OH

. T

1 -".-ﬁ-' =
“ 2 |:'- - B
] L e

- ZUAL HELIY yJ .'u-zﬂ'
S ;
‘-“er‘jv¢ I
|
&

g, o el
}" o = er
S L=
-

A Molar meved first, B, Warations of She priociple. G VYertival bend
§ty ankerior oridge keeps malars (vom Hpplng buccadky. C. & fixed bi-
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e o=t

& SeQno e, & ramesanls Uhe Wilson, is mede in C3€" tros zhmopa

etes: 17 lkeawise i3 orovided Inosizes a-d ity into vertica fiction ook tebes. &
thire 1yoe is & toloed wine tnat fite into norizontal Tukbas in whch steel wive gleo =

amalaysrd,

Al twpes z2zn be mads "erhooed & oor “otthedantls® 0 action. For
orthodoniic {noath anhy sxpznzion, only 70 grams of force i recommenclac
far coveloprien: o the ridge & the motars.  For ortnopedice” {oalatal widenng)
in tha growing child, forces of up to GO0 grams are emploved which wicen 1he

valalai s bul may also in some paticrts spiit it (zoc =g, 770

1. Face Bow az an Expander

OMizr lost sighl of = fe recognition of the penefs in lalers. exzansion
ofiered with the fass bow e, Meardy all eevere Cliass | conditions are cross-
bite in the transvarse dimension and require atatal expansior. Fotine
widening of the demtsl bow with retation included, may also affect the palatal
suture  Fase how with cervical traction is, in the opinion of the author 25 least,
the most profound modality availabba for increass of nasal velume! By viswing

L frocibad headiilim, these resulis are immediaieiy revzaled (sam Fig, 7-30

=,  Lower Lateral Expanzsion

Throughout histary, seweral devioes have haen amploved for lower arch
BxpAreior.  rhesn wora in the form of ramoevanle slaes or semovable cribe znc
8 waristy o fixed modalkes. Two signiicant differonczs are recoonized es
samraslec o e upper. Fisl tnerz is nooadgtos i modify,. Secondly, the
tongue praverts & divec farce baing aoplisd from onz sige to the cthor as in tha

Uppa:  Tharafone archec applisances are employes.



Tae dorshon nalf rowen tulbe cmalaycd in the lazic-ling2al modatity was
th= fimt aopliance lzzrned by the 30 Finoersorirgs aoldzsred from the lingeal

gob werz embiovad [of expansion and athser ypes oF astion,

The fixed Ingua wss reolaced by clzsps by Crozs: In order o maks il s
remevable & JSEY pold wire wes emploves o expansion or [or & Singual
cohtoling davics,  Thaa Gmozad was in turn mocimd by Rickatie tooa ki-nalix
038" Elgiley with sdcitioral =lzsps and mcdified fingar desizn and was talled tas

ket [s22 Fig, 7125,

2hers hawve medified e Mershon ioes such as Wihsar for the venlsa
fHalion look device,  Sizes of apphances were provadad @t adastation i the

indivilual requirement.

Ricketis alsn developed the 035" ni-helix 25 2 fived device {see Fig. 7-
151 Inthe iower howsver, it i more dificul to adjusl intracrally and may be
resnoved, Ghaansd, adjzsted and recemente< in the {ime cftan taker I remove,

adjust and repidace & removaole [ower.

In tha young patiant, one of four cheizzs may be emgloyed for Iower
[amra. expansion oy the author inihe fobow hg hisrarchy @ the Srickets, the fiked
Bi-helix andd the Wilsor Fngual removaiia. The other choics for the e is the

utility arch.

FHoweyer, & should e constarmry i mind that imience on e ower arch

iz provioes by cxtrazszl ar inirsoral meshanizs on the uppe- srch.
0. Contraction

Al patatae ar iingus mocaltias ars &lsn capable ot confraciion. Thaoss
arz useful in hunca cross-dite correction. However, secticnal mechanics and

ories croas clsefics ofers imorusior 28 well as tranaverss sorrecticn.



Vil CORRECTIONS WITHIN THE INDIWIDUAL ARCH
A, The Uiliy Arch

In traciinaal aacswlrs mechanics, arch levaling, soazz oraation and
rotstons of toctr with alignmen; hecoms the pHmary goa =

Przr to the cevslaoment of the "Htiiity Arch”, scvoral meiands for trzatiag
indivicual arches ir young paiients wee zmployed.  Laiz-al sxnansons anil
Torwais movermnesl oF aoterio- tzeth ware dazcrbed praviousiy.  Howsver three
pianes of space are invelved in comection o doep bRz This iwwalves lhe
vatiical dimensicn 25 wel 3= s=gita’ and transversz considerations. Probeme
£xist in tying 1o "leve the arcn with streight wirc while deciduous bussa’ teeth
are being shed. Thawfcra the buccal teeln are “by pessad”.

I 14948 the suthor reconded = patient reated with the edoewirs 0227 x
028" gold wire but with the "Rilbbar Puilesopky™  The patisrt was 2 Ciass B Div
2 Wit & mized densiiton. The four firet perranent tnolaes were bandad z2nd
Edgeware tibaz wars placed,  The four upper and lower incigors ware engaced
with 022" siotted breckets.  The rectangular wire was adaplad and “molar tip
backs” were aciivated on each arch. Thiz intrudec and torgueed the incisars
both arches (Fig, 7-18).

AHer bita opening was asheved (by introsion). books wers soldered on
ihe vpper wire disim: i e |aiaral incisors and Imsamaxilleny elastice were
aoplied.  The result wos o spociacular ‘ntrusicn of fhe lower inslsor and & verticsl
grocowth o he ramus! Al Ihe fime fhis was accepipd 28 5 maturzl exoresslan of
tha groewth patiars,  Thal expianztion bezearrs chalonges.  Tha guestion now is

“cocld vertcal sondylar sehavia have beeh induzzd in somz manner?”
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Typleal behavier of edgowlse non extraction at age 12 [From 1243 aamples).

A paiiznt Intrased with 2 2 4 reatment. Mate eloaing of 1 Axs,

angiyais of difference pradused in the twe patients.

Fram Angle (1845 in tha applicatlon of Ribkoen for Clacs 11, ol 716
Application far Glaga il Note the decidiiogs tectl: were “ypassad ", | .




Fallowing tmat experiznce, the awthor worked in a practice in which e
Fibbcn k2conigue wes ernpioypad.  “re FKbDon waz fo-mnad by & rollad o
flatenss G332 murd wirs to 5 C22" o 0267 dimansion whish Tils im1e the verical
clat o the Rinbon bracket (see Fig, 718, Ordineny use witnesssed 2 hending o
the wi~= mesial o the mola- tubes irom the forses of mastication. This i-ouces a

molar ez saszk and produzad an inciscr segment intrusian,

Thz shudy 0l these patiants e to the ciscovery of "zortical snonorage”

unczernagth ihe bucssal plaie or the external ahiigue ridae (Fig. 7175,
1. The Uitlity Form

Wi'han lamer. intrusion was shown 1o be possibla with e 0167 © 0157
Elziloy Elus wire, the need to pretect against occlusal forse warping of the wirs
WAL FRrnniFac. The wire neadec 1o be drooped Sownwwerd away fram
masticatory damagz.  1n additicn, the intraduction of 20 "epen loep” would permit
adustrments for arc lengath madificetion. Thas the utilfty arch wes bom in 18960
{mae Fig. G181

The Ukl aron col A% name by 2n assistant who remarked 0y, Ricketils,
vyl do evervthing with 7, [noesd it is very veisaiilz i capabilily and tne 1ahel

WEs antiraptiate.

~he following objsctives can he safisfied with chis 0167 Zigiloy Bluz wire

form with varicus configuraticns with $he priscinlc (Fig, 7-18)

1. The stap down and slep us constitutes s cpen loop with 2n avorage 25
mm. bridge. T provides a0 opening of closing of space between the
incisors anc the molars.

2. By placlng & "2 shaze, the loop has an opar delta loop shaps,  This
permits & wdsr range of acticn for eithar cpening cr closing becsal space,



CORTICAL MGLAR ANCHORAGE

aebligue
ridge

{buceal plate)

Tipping

Torguing Expangion

Maintain Level of Premolars

Baccal roob ke anghors the kower moilars,
Paut mowes sor the molar wikh the WHiliby Arch or squars wire,

Dbjecilve 15 1o treat o the fower first premolar levei. Mate icwer | F"IG- Tq7 |
utility arch and double melar tubes.

LTI
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UTILTY ARCHE:
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Liwgram of classic upper Wiilgy arch with 2" shape for slasties and
openig of closing action.

Rough braviog of intracral phoka showing introslon of upper antadcr
saction from oocclusar piane.

Claggle lower Lkillty.

Dramatic lower incisar infrugion shown in tracing of photograph
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2y plesing hely ieoos insids tihe Lhiity, a dghter and more Sonbnuos
@xpaneicn 3ciicn iz ooesibee (Fig. 7-19),
Sy olacing & nelis locp sulsice the camraslor aclion s e =xhancac,
The Hildy arch is flared thrauzh thae boceg Dridge o produse a shiall oF
“lateral bemper' o tos bucael chesk musculaturs woizn imwtes = iaierat
pramnola and permanent caniss moverren with devslopmant,
The [2wer atteiar scgrens can be controllzd ser

Intusion,

ERIrLSIGH,

Lahizl crows torqua (o7 fngual roct),

Lirgual crowr torgue (or iabial rast).
Loaos can be added betwean the NES0rs o,

kzvelling,

aligriment.

rotation,

snislding or the lip,

oroteciion af Zhe gingive,

lighter torquing aciicn — against planum alveclawe or palaial plate.
Molars car e coArrodlen fos

Tip mack anchoragz for wotmaction of incisors,

Bural raol Loqaus for anshorage enbancemen..
With motar anchorace wader the buzzal slas inermsxillany ansrarae iar
elastice is sappiied and litte or no rovement of the lower sch takes
[ laeel Thus the whaole iower arch can be upriohted and stlh
empioyad for anchorage which is remarkable.
“he Utility fomm ir the upper can be modified for eiastic traction =& d=sired.
The Litiilty prinsigle can also apply 1o “s=alions”.  Ever push coils can be
added o insure primary astinn an, the nolar,
Bauble #nsfics car be cmoloyved wnich rases forcs walues tooan

ortnopedic lBval
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12.  After management of the mola- &~4 incisor segment. e Z&anihes and
premoiars Car be mataned b concgatated wire ar siraich? wive sectiong
ir the ate mivad casa,

ViIlE  SUMRARY

Fror this leciure, the focuz has besn on choices of mechanics for the
diociduous =nd mixad dardluan patlent. A part of the eshlem kas Laen me ook
of agrsemnent an possibiltics. In addtan thora 5 incansistznt discipline of the
aprlication o varioes technigues.  Tust in stability of e early reamenl as
been = praolatr, becalce of Tha fraditional faiurez witw cldar methods, Qe
feasturing and slsics.

Pahiaps the concsapt of efficienty hasg not been cndersiocd.  When the
entire jaws arz changaed, the individual teeth need not he maved,  Whan
crowtn is harmassaed and whan e nateral forces of ooclzsion oo ncencitod,
rature is put ko work in the favor of the pst ent ane ine aperalor,

Wilth the ahbjective: af (1) stuctursl change, (2) correction of func:ioen @
{3 cniistrient of natural forses ampleyed i ibat order, the o at hand becomes
clzar.  For athopedic change i maxillany progneth'srm or retognaiheen, the
extracrai traction is highly ef=cive when azed correchly,  FOF tFancsverse cnange

tne cuac-nelix has won tne game and the autkas prefers it saldees.

Thi sdility arch with its wariesy of mocficatiors is vary elleslive 1o manage
sagittat and vertizal chang=s wihlr tne arch.

Mandlbuiar posturing, whila an enficing madality, mowves testh morz tha oz

atbonsdics. |0 becomnee 2 fourtk choice. Maxille-mandibuias savecliong of
bone 2nc izeth become tha nexd 5508, Howewsao [Dwould be well to review tha

factows that channed githuses owvard aarly restmant as vigwed in Table B

i



TASLE TV

Fackor: that changed tihe outlook in Orthodoantics
from a Doctrine of Llritations
te one of Possibilitles

growth forecasting with oanhalorstrizs,

sectioral and segmentad mechamce,

tne change i~ results affersd Dy corfical anchorags.,

the shill 1o 018" bracaat,

the applicaiion of kghie: forces and the whcle pressure conceps,
the =zrier and progressive nithopedic tse of extraoral machanies,
tha findings from he uze o bumpars,

the threz-dimznsiona contol wit concaienalsd wires,

the behzfe of mandibular posturting teshniowe,

the chrama of Shanges in the lransverse dimension,

the freedem cf lower arch davalopment witk third molar gemmestomy,

the shangs in rruscls influsaced by mycfenstional tharsmoy,

the profounc differance offered by surgizal Ip ralzass.

the culteral =hif, in concepts of baauty, fowand full lios,

tha findings that sxractlon was not & grarantec against croweding,

41
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LECTURE EIGET - BIOPROGRESSIVE FRINCIPLEE REEATED
T EARLY TREATMENT

' INTRODUCTION

Aroideoiogy iz an ime=groted booy of idezs whick may or may ool
represent truth, Cne Suncepl of philosophy 2 considerac, ¥ be an integratesd
bedy ot principles. A princigee iz 2 ugvally trustwedby truzh sut not withoo?

=xception. katural laws navs ne exception:.

Prabakly no other ciinical aspec Fas throunh the vears besn moe
Lontroverslas than the tmilkg™ of treatrnent. The argumant of when to star reads
to be roduccd to principles.  Actually, phllesspby precedes science. In many
aspecls inslzad of a philesopay, pertraps toe Binprogressive appraach should He
considerad 2 science because il is bagsed on solic research.

Urthedantios  siEded with "funclionaiism.”  Funciional problems were
sought as the etiology, Fundtional za@reciivn was an pojective of meatmrent.
Funcior was empioyed tc proouce chzngzs. The resuli was 2 desire for the
nelief tha: skelais” changes or basal changes in the manditle coulid be produsead

zlmuost with impunity.

1l MAKIELC-MANDIBLILAR CORRECTION OFPTIONS IN THE CHILD
BATIENT

Arch lznglh proslems ars wsuglly not menitesiog ir e orimary dendiiion.
Hawerrss, Cysplastc jaw aelalionrs are oilzgn serious woaen present. WMaxdio-
mendinslaT kakgt o skaistal cotractions as wel as dental arch correcion: ars to
ne consiosred three dimensianally.  The ides iz 1 work loward scouining

narmsl jaw and derture propotions betors ths parmanant 1est™ are present.



Hizterizally, thz maxils was consideqcd () the rrast nomral, (258 T2 most
fixed and {3 the most immotakle of he {fasial strusures. The mreinods of
porrection wars therefors sought by the alteratior: of the mandible. T2 lest
mclgiitias noyocung chilenzn wers 202 ‘Jumping tor Clees L Exirs ora reEsraing

cn the chin (mardible) was ussc for Ciazs Ul probacly before Kingsey ir 1550,

VWihan pabonies wars cansidemed past fneir grewth primne, cxtactiom of
premoars was the practica answer by Lhe old guard. The upper firsi premoiare
wers axlraciad it Clees [ tha iowsr first premalars ware ramoves in Class [,
Exmraciiong weae comrion it both srches in severely crowded conditions. D
Calin Casz o 1920 sonsldersd the Clase [ Souble sratruson & malosoidgion,
He removsad four sremalars oh esthaiic groands alone.

A, Mandibular Pasturing

Manaibula: pasiutng bafore 1900 was the only scurce of horizontal
coiracticn of the jpwe to cach ofher and the arches o sach other. By 4306
Herbet nad developad a fined macharism o pestura She jaw Torwvars in Zlass |l
Angle eadiar had plasad a fixsd ar on @ Wpper and Save?d gquidls: an tha lower
ir ordar o posture the mendials Toreeard, In e 1200% AR Ropars abempted 1o
jumgz th= bile wilh rryofenclonal methoas ana e appliancss,

B. Intermaxillary Elastics

In AES2 it was domonstrates by Bake- that centinuous clzsiic traction
coul? correct fhe centa: Aarches.  In the 1830, Rogers combined ne incline
plane with ntermaxdlany elsstics, Spaculzton: naluraily awse realve o
whalba: et ol basal bones were affected [y the use oF e intermzxiliary
elastics,  But avck corrzciiors won: maoc sossibls or Clees 1, Clagz 1 and

crsshitn witiz the usm of intraoral rubber elzste wsction. Thos by 1800, bwo

i



Choices existzl 1or maxila mandibalar corestios, ooe posluring, i-e soccnd,

elastics,

. Pzlainl "Back Action™

~he third mettad Tor mmor arch anc jaw coimastion was subtle.
emerges on ths resud of the "W, apoliarce™ and tha “back action” paatal holdng
aplignse. Recprocesl aclion tendec to rtaiz Jpoer nelars ane preven® tieir
forward drift during toe wefs erupiicn. T he Oliver guide planc was weed w help
manage the opper 28 wall as repostuting the mandible ir. additio=, the
removable minded climciars aimed thair treatmant at prescanting the =ruption of
the uppar malars,

As the guad helix was developed, cnilatoral actiar was shown: 1o be
effective in asymmetrcal Class 11 {or sub-division cases) and distal mevament o°
molas asouresd with symmetdca! actvatian.

Growth deveiopments cxcited e idsa that nalussl growth could play &
deciding role ir Glass || carreciion and a8 hindrance to Class il resalution,  This
was cnc of the foctors 1o sroduce imerest in “arcws pradiction” by the autha: in
1950, 17 lhe chin wers to "swir g™ forward, growth souid @asfy monetboke oesrd
corractian of zomyvexity ahed stech sorection (Fig. 8-1). Howewer, 7 the saip weaere
to swing backeand, it woukd work acainst Class [ vumeslion oot fevor Class 1
carreciian oy 8 redqueticn of fazial concavity,  Thus oy 1350, Tous methods wene
availabie 1o the clinicians, thess wers | postoring, ssastic tractias, upbes ymoiar

rastriztion and growth Lse,

0. Intracral Traction

A Ffth mathod for shaislal correction was ic emerge in ta 12500 O

Aloin Oopenheir Lsing Ehe Angle lead Cap desigr with 5 swivel conmestion,
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had desnonsiraled an 1836 that Clzss || comection was posgible dentally in ar
adult ferrals who was an actress wha rojocted visiole appiaacea. On learning of
Gr. Oppenhsin's success, several ginizns incleding Or Silas Kloehn staded
working with axiracrar iraction,  Kloahn solderad the dents: bow fof (048" wire) o
the facil bow (ol 050" wire] into ane wnit.

Resaarch in the 1950°s by several workers, suggested changes other than
than teeth to be possibic, By 1860, Ricketts, ssing 100 untreaied contrel
subecls, somparsd to 100 Deated patients, proved cencusively the changas
wera possible in the whoie maxllary complex (Fig. B-2),  Trhus a fiith method
was svailable. Shkelatal changs together wiltk: dental change was demonstraled.

E. Vertical Condylar Actlvation

A gixth factor howessar, was discovered “olicwing the somauter studies of
the BEGs. |t was the ealization of 4 mandibular growth arc.  The condyie In
aealhy subleet was dermonstrsizd o grow upward or upwsrd and fonaarg — not
apward end backoward as long lheorized (Fig. 8-3).  This phenamenos brought
with it two seenatios. |The firet was an explanation of why mandibular rotatior by
“uncticnal  phenomeson or iatrogenics win  onthodoatic modafities.  could
compress the growek carilaga snd inhibl, 19 & lesser or greatar amaunt. e
ramus growt.

The arcia growth pharamanon however, opened the possibllity that
gravith stimulants at least in short tarm could he possible by posterior
occlugal height ncreases. causing a miid condyle distaction. lznlzted
patients and compozites verifiod This possibllicy.  As the shorar arc is actlvated .
the chir moves foreare. Az shown By Ricket®s it 1982 and Bjorle i 1968,
forward and upward growth canmbutes o foraand davelopment of e chin whil=
backward growth ot the condy¥e laads 1o verical rotational behaviar,
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Hizkogramts showed proof of maxillary orthooodics [ 1860, Surm on

fight i5 SNA chands amtredtad 100 sabjects,. CTurve on eft ia bebhawiar

af 3N A Anale in 100 treated oatients with cervical tractlon,
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Zampls of 30 untreated grewing childran showed an L pward bending
behavier,

The trua radiue paint {Tr) was lozated from Eva paint centered at tha
basa of the sornaid.

The rentral care af the mandlbie is hasic to genotype while Lhearetically
the processas are onvironmemal, | SIS, Bul |
The method of arriving at the zre at the pase of the carmneld. e, o |




2 agua importancs, iz the afecs o opehing roiatiom in tho growing
Class Il chid,  Rowzticn tends to sompress the aresdng lave of cele in ths
cordyize and the pattern has haen nates to 08 cnangzd and aulie dramatically
=o' Thug, stimuiation o inhibition of condyle arowih ool on 2 dEtonont

ncagiafity ano became & sxih proapastan.

F. implant

The saventh medslity mosthy Gor tooth comeclion, is i @XOETMEns.
stages.  Tniz & the Sization of imzlants within the indivicdal's jaw stracture ss

shehnrage far tooth movemenis.

G. Ankylosis

Expadmentzl ankylosia of sutures sonstiiutas an gighth and final eplion. |t
coult act oz a1 ankyiosad woth.

]! FUNCTIONALIST THEDRY AND YOUNG PATIENTS

Qrthodcntins started with Yunclienaisn”,  Funstional problems wers
sopght as tne elisjogy. I funcion caveed it function oczn i it hereiore
tunctenal correstion was an abiective of srestment and Tunction" was cmpiresd
o pradues changss. The resdll was & search for 2 basis for the belie! that
skezlzal cnange of basal Bany changes 0 the mandizsle could be produces

almasl with irounity with varicuz methods,
A, Functicnalistic Views far Class |
Far Class |, the fuactionalis: ides iz Lo enigtce or "expand” the achas in

ordzt to creaiz space for the de—tai sigament. Tniz iakes the forre of msgor

postedior expansion to prevers Jnsightly protrusion and liz sraing Poslensor



R

pxnansion and oalsisl spliting is an objeclive, Thiz is to erhancea hat alsc o
prc:-du-::'cr neszl oreathing and for “growth stimulstion’. It 8 specdlatod ihat
pxpansion ol ke archas znd the srsstcn of nomai fanction iz zn inpat w©
produce the “growirg af bone” Tho cowsclion 6 & nofmial osslusiab, mads

protrusive, iz thougn: pemaps o be s sBmoils i ths jaws 0 overtake or contein

Jife sl denture. The questicn somas; is 2ons growing limiszd to alveoiar orocess

anc if so what are the badndanres of sasm axeleisl bone and alveolar?

Az it terns out, the coreciness of thar aporoack des in the correc:
’r-::nrgl:asting.'ﬂf which face can ullimaigly tzke expanzion. Cemainly the maxlba
can ke gifacted oot the mandials, it ool damag=c. has been fourd to bo
Aensticaly ar constitutionally endowerd and any modificstoon for stimuiation s
subsequenly cancallad out,

E  Functionallstlc Yiews for Class I

Ancle examined d<ed skule and patienis divacthy. He found a genaral
anreement in positicn of the uppar first pennansnt motar relzkive to the jugal
srocess o7 the maxdla. The upper molar thus became his "key” for clessification.
The ¥ rav outline of the curve al the maxilio-jugal ricge {often an the zyoomatic
honed thus became the “leay ridga” (Fig. 8=4) Unfortunately hawevar, Angle had
NG method ta evaluate the farward ot backward relation of the jegal process itsel]
izee Fig. 8-4).

vit, the uppes moiar was declarec o ba the "most normal® and rmost
logical starting paint ket selferencs and henca gead for the Ang.e classilication of
malcooh.sion which f&as Dean the most uzad in the professios for 100 years.
Beczuse the molar was the most nommal ard 1L kad thres roots, it wes slso
imagine:d 1o be the mest immutzskle. The uaper fret masar thanstars, becames no:
cnly tho reference for diagecsis but the basgis for treatmant planning. In Cass
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Triangle method for locatlon of palnt J - [Fram K and 2], Moke normal
downward and forward direction in axtracBan Case 7862

A fernale huceal crozs bits and Class 1 treated with carvical face bow,
Neota changs in dicaction of point J at amow.

Note melar intrusion.

Retarance from Prarygoid Yertical for Key Ridge and maolar [at armows}
Supenimposed at SM on N shows bactowrard mowvement of Jugat Procase.
Shows tooth mavermants in the maxilla.

FlG. 3-4B |
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[l tha mardiole, or the lowsar arch, weae considerad W bz srmall oo retrooceiticnzd

ar in "disocsligion® inAngle's slassfisslion.

For the agplization of upper Tfirst moiar theory, trestmeant fo- Jless 1
became poused of Techniques o0 the Tamward prapalzm s oF the mandibee. Inthe
woLng patient, poswring ot mandibls forwand was sanducisd o theorsticaly
oroduze nsreases i sadittsl mandibular length. This f=atment ok the form of
(17 hile guidss o the molars. {21 bisz jumping devices, removable ano Tixed,
i3 citnhes 7o hold e mandibls fawand o (4) haockers 16 conmand forwsrd

cetzing.

Bezguse cophalomettice was not geallatla, e ciinician cowd only
spaoulgiz o the rrechanisms that accounted for comectionz.  Relapses wers

oftan thought to bo dua to paor patient compliancs,

The cdirlzians acvlsieg mandlbelar  oropoukslon B chilldren,  howswver,
repommendsd Ehat uppe- premclats be cxtracted in palients past thair growtns
parict. Before 1928, extraoral faction was direciec at only the movenent o the
upper anterior sagment Backward (1o include the saaines), This, In 8 senss, was
an aornission thad growth i thz chidl or anticipation fhereof semshow directaec

Lri troatrment plan,

The idza of mancibular propusios i practiced angd dose ashisvs
corresticns,. The auisosr Sas studisd seventeen groups of patients with
posturing devices with computer composites,  Inorezssec growlh in long
range beyand the nonmal prodicted has not Baer demarstated wilh the Soss
mathods.  Shorl rangs changes with open oending o e mandible kas hazn
evident. Dislraciicn netboss however hold some promise and are still beirg

IFveslgatad.



rrom the total of 17 arsuse of paiients siodisd with comowter compoeites
noth in shor err and iong igmr fio matdaritys fous groups werse combined as
showr Ih MN=138 patients (Fig. 3-5). | hess were Ackvalds, Bometsre, Birmers
shd Frackel ceses.  Fifty (N=BC trzgwed by Dro Ror Faltin in Grazil am
coirposiied in long ferm (Fig. 8-6).

L. Funetionalistic Views far Class 11

Toa writings o Kingsiew, 18530 « %960, dessribzd the okln cup o hs
aovosated for treatment of Class Il In the Angle classification, tho Clags 1 was
3 mesic-nssluslon or a fonward position of the lower maiar. This ied to the ioes
tral Ciass [ was primanly duc to o large mancibbe thal, nesded ta be contained
Angke imoreszed or his sludents that the Class NI patient be started early.
When slarled too lats, years ot tresiment may be requited and still may ofian
lead i surgery. One clinizian was heard to say | don't use chin cups becauss
"they seemed W make e mandibla grow faster.” Success with chin cuns has
beas shown and is a strong argament in the "Funclions) Loctine” Patients from
polonged neck brece: have besn shown o underme compete condyle
destruction. Thergforz a force great encugr and of laag encuch duratian can

daganarate fne point.

panmy dinicians using e junclional disciplne bave @adec o amploy
emovable applignoes, Others nave camainad the posiuning approach with fraec
zppiiznces. T ae fact rEnaing, howsver, that if gr.:uwt": iz tc bz infleensed, or 1o e
g pari of the restment zitwation, e Latient most be started at a time that
growth will be present to work with In the Class | and Class | condiion and
inhibited if possiikie In the Class L

LA
[ ]



Tl Composgite
Clasz 1] l

{Functinna.]sll' f ,f"’lx

2E

Age 10.935 Yr.i

G Cla_[_;EIII
Fenetionala

il 38
Aga 13.33

T1 Compgsite of Four different groups of patients ireated with Aciivacrs,
fimlars, Bivaators and Frankeis.
T2 The zame patients 2,2 yoars ke, Nets ihe good result.

S

FIG. 8-64




Forgcasts for the thine period between T and T2 seen o Fig, §-5A8.

&. Mandibla zn am.

B. <rantal and maxllla dotted.

. Superimpeoead on getilial angle ghows very slipht undergrowth (oot
Incregsed growihg. ' :

0. Resultwas very good but not a stimutatad mandibile. |_F|G- B-5E




Dr. Xurt Faltin Sample
for Binnator Treatment : 1 /
Claga 1I Age P.3 Yr. ! L

: - Y
21 O “

o R

LT )

Befare

Biﬂnﬂtnr
Cloas II Treatnad
N=:50

' S S

1 i ;-r,i
Aiter | e
*.
v

Lang Hange -

Actuwal 13.3 T=,

. Compegite of M=50 Class [ children started of age 3.6 vears with Bionabar
treatmant.

. Aftar reiention at age 18.2 for the zame groun. Calkuiations ware mads FIG E-Edﬂ

feor 2exes and rrnddicticn was made [Fig. 2-6B;
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manUAl PRETICTION
FALTIN CASEE ;

Without Traatme ni '-H

GROWTH B.2¥re.. ,/

N=00 Cateff 16.1 Yr. C
215 Faltin
29 O ACTTAL 18.2 Tr.

FALTIN CASES

Clgae II Treoted . T2 g
Withont Treatmeni

K=o

After

Lung flange

GROWTH 6.2Yrd,,

D

Toe same group as shown [0 Fly. 8-88, a groug of 30 shildren freated with

blonator. The lony rangs, companed ir! E. shows the actual almost idenrical B, 36 |
tz the predletion but vory allght flattering of the setclyle with tragtment. .

L




0. Fixed Appliances and Functionalism

Dr. L.rl. Angle was a Tunctionsiizt, 28 wsia mos. o the Falhes" of ine
zriofegsion. - ariginally sostures the mandizles wits fixc:d ramps cn thz buccal
side of the melars (Fig 8-T). Tne fixed Diiva guide olane wes as0 ised. When
e bensfits of nermaxilary elasiics wars dscovared, Saorcuz elzstic treciicn
waes Ueed v Angle with his "E Arch'. This was originally intended to help the
mandible grow. This ides was Zarizd tarough to the dovalopmant of the
Ritzhan applisnce, |1 was alsc imolicit in the procedures with the eary edgewise
Aprliance A% Andle condemned extraztion.

Haxwewe, wller Angle's de=sin, prablems arcer, A shif of cpinion becams
& strong movarmant away from Angle's non-esdraction thoorics,  Many of his
students, folowing the orginal Edpewise experiznue. bepan o change thair
prirm-of-visw regarding the full compkemant of testh.

A TRADITICNALISM AND VIEWSE ON EARLY TREATMENT

Becsuse the Edgawise mechanizm was @mught and handed down Class to
lasa, i was called Tracitional Angle's research and sxparmeartation ed to his
inw=rtion of tha Edgowize bracksl. He turnad the flad verical rizbon wire an its
edfe o & honzonkzl opaning and 2=nd 2 raciangu ar [ormn for the wirs. &s this
aapoonac, awo full banding and simulaneous movernants wers presorlbed.
Tactn to toath or oroxima; ragulaticn emered inlo ase. Ancthor factar infroducad
85 4 result was rapid freatment. Al testh were o be manpulaied at once wail:
at the sarne lime arch earrection wae mzde by alagtis traction from one arch e
Tz other arch (Fig 8-8).

Thus, ths permaners teeth Fad to be gvailsble in oroer for tremmmeant to be
slared, Tobs preapliates & stromg maverrani away romm irsatment befars the

age of adulascens:. Staming trestment Defars ali the feeth were presenl wes

-



Fram Angle (14T

A. Head gear was anepteyed Tor nocturnal anchorage for retracfion of
ankeriors in exeraction ireatment,

B, Sndws iamp on appst 3esand degiduous maolar (8t amow] with

pogitioning bar tom the lower,

Afber clasties wore syccessful, they ware ampioyed for arch camection

writh the "E¥ anrzh,

The yse of the expansian arch,

Ancthar mode of antevior refraction with secticnad merhanica.

me

| FI0. 5.7
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oohaidorod o misvake, Owass | seversly crowaed condifions wete startes iowars
gxtraction of cramoars by axdraztlon of deciducus canines in onder o raleve

IRz Srowding.

b, Emergenee of Limitation Concept

The zatly teatment for Class 18 oand Clase Ml by ths rreans
ava'lanie (intermaxilban elaslic raciion) by 1925 was found to be of guestlonabls
vaue, Because the trestment wak rapid and dlzcontinued too soon, tha velapse
was often rapid. These conditions forificd & dosdrine of imilation. The grand
theorne to deiay teatrent ontil the paermanen: dentitior resultedd.

Taus the “Fdgewsse Experestce” in the 19305, jed o sevaral negaive

ideas which ware formalatad in a Zoctrice of Limitation to wit:

. Eary ireatmant would relapss;
. Any treatman. on the asciducoue socth kol no =faa on the

perransnt dentitian:

. Mething skekslaly vr zasal could be accomplishad wilh Lreatment:

v Fredictior of facial growth andior development was imnossible:

2 Expransion of arobes of forvsrd movornent of lowa incisors was
dangserous;

x Taath souls ned be intneced;

* Wiclars coud not ke moved o stallyv:
. The muscitar environmeni sould not be changed,
+ T=eth were to e ireated to coqform o the "patterr”

E. Cther Traditionat Theories

With The major limitat'ans impased oh tha thinking of a fraditionzl 2l nis an

snother phencmenor was appled to the patient witn e compizie mined



gonitor. It concermed arch lendgth and toocth mass, As detarmined by S0
Back, [0z iolad widlhs of the bussa cesiducus tooth it the iower wers 17 T
lenges than the parmanent canine and orermeacs,. This Itaes 3.4 mm, or the
laleral acjusiment o° fhe incisors.  Howewer, | wse futther cencuces thay the
space was rapidly cooumac by tne meain! ooifi of the moiar. It otzred no haips

g i deen bite the cronding over fimne wols worsen.

Tn= cala of D C Moarress iv 3939 difftersd from that o Siack. When
gvaraged for Males anc Fermabes, the differancs was drestethan 7.7 mm. [eing
244 oy 2 tota, of £.88 nm. Whens lhe seconc molar alone was proscns, he
advarians totalkles 5.2 (2.6 mim. ar 2ach zide). f tha firsi parmznznl ool coulda
ke ~ald haskward before ine seconc dasidusus molar wae lest, it may changa
matizngz from g dacislor o 2xracl,. The fallowing dats was compilec (Fig. 8-3):



Do

A

]

| Deciduous
: Maizz Fernzies
» £.82 a.7L
o 7.z 7EG
B 2.83 .54
LR 2303
%= 2325
Perman=nt
Walos Femalas i
| 2 .08 647
4 7.07 £87
] _B.24 702
21,52 203
¥ 20 0
= 244 Siffereacs (ot 1.7)
The mearn diference betw=en ths: width of e semond desiducus motar |

end the sacond premaolar was:

iales Femsales
G .83 0.5 §
: 799 702 |
204 252

= Z.55 {2.5)

Therafare the main advantags is ths 2.6 mim. space oicked apif the mwear

firs® mo ar caud Eo stahbilized,

FIG. &9
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Cther ndlngs are added 0 ithe Tansion shenomena.  In e miked
dantitior, the arch depih (frem the terminal ne at the disal of the deciducus
seCna1d molAar] ig abod; Z26.0 mm. to the cenier of ths ircisor adoe. This shomens
to 220 mm. comemonly in the 2ermanent donture. Theroforz, accordirg @ e
Steiner ruis. when both sldes are addec. 5 onm. of elal zich Bagth wous be
needaed Tor naural develagment,  Steinet made o allowanoe far arcn width

irnreasas at the promalars and rolams.

Bu. sl furthar, e szohzlonernc method  uzed wase one of
superimpoeing for appraieal of arch deva oprrent on tha symphysiz at Venton
and the iower border of th= ramus. (the dandibalar Plans). This sLpggestec that
durirg growth in the lang term, the neisar would nomalky move  upssard and
hackeard (Fig, 8-3ARRBY. Thus the die was cest — arch exsansion was risky. 1o
arder o relleve crowdind. the removal of téeeth was thought ta be mandatorny,
Extraciion was to start with the romeval of decidunus canings if thoy bod nct
baon shad =arly already. A second plan wae to exirect first deciduoos motars w
Irvite the eady eruption of tha first pramolars fior el earry extracticn. Sl
anofhar method, advocated by some, was to enucleate the Sirst premaolar wiin the
axtraction of desducus cznires and first deciauous molars,  Qne clinizan
rezamrmancag  szmoval of al decilucus teeth glue eady Jst pemoaar
enucleation wilh Jelay of any Fsatmssl Lt e permanent Canings ans sesond

pramolare bad erupiec. This was in oraer 10 aractics the Tdgewise wll wire e,

Maeny climicians nad ng resourse bl o srrbraee e limitation dosirine,
Conssnuattyy sacy troaimens largely mesnt serizl cxtracticn and “wailing for
toot”. A composite was mode of iC patiznis =enaly =stracted with no

arthodoniic irgalrnent [(Fig, 8-100.
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Growth
9.E4 FIE.

Age 16,0

o

Composite aof 73 childian at age 6,64,

The sanwe sroup wireated at age 18.& bt arowth can-off al 16.3

{for fameles).

The Facial Az closed sllghtly and angle Bal& changed less thar a
tracing ermor.

The oral gootsty oot (b5 name from Bhe aiability ahown from Xi Point.
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Eraption and Method aof Analysiz

. 1\\ Q\vl’f 4.5 mm. per Yr.

ARS 654 vis,
Age 1A.3

1.22 mm. psr Yp,

Ulferstt analyses of [ower aruptin a8 taKken trom M=T3 non treated s ubjects

weitih 10 year growth experience sesen in Fig. 3-94. The interpretstion of the

eruptlon of the lower mplar (2 contingert an the method of s lpeaositianibg,

&, Fram the corpus axis it is 0.5 mm, par year. .

B. From the mand|bular piane the molar erupts 1.0 mm. paT wear, -

Z. Fram the maqdibular acc ord the anterior bardar af the mmus the modar Fis, 8-26

arupts 1.22 mm. per vazr. o

1.0} mm. per ¥r.
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Serial Extraciion

U. of Wash.

e A
et UL S
.""H " Lt -'I. "
; .

compoasites of Tan children hetore
1 1) and afbar (T2) soriul axtractiorn,
Sge Analysis (Fig. 8-108).

No Treatment
.-"'-.h |
LT L

| Fifs. B-10A




Paositicnal anaiysis of Serial Extraction results.
roaure of TFaclii Axis
Mo changt in Point A or Palatal Plane anala.

Feorweard drft of B and iower [lo containment of Qpper incisor :
Space clasure of the molar and incisor. | FlG. 3-10E ‘

m g o g e
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€. Frognathism and Deneties

Zontrary o the iozas of funciionalsre the "patlern” idez emagec. The
lradilianalis. bianes aenztics almaost tota by - malacclusions w develop. There
wAs Tach 0 suppor thei- hatia?, The "Alsulian osniition”, a Z.aess | witn ingualhy
lockzd uppar laterals waes widispread over the Mongoloid race. Cless 11 in the
monaclicn aso was orominent. Dauole protusion were foyad o be present in
wlazs | in many "ypas® of all rases. Class 1D was mors chargcteristic of Angla-

Sawon sertage.

SamMz AE0ite wera Viewsed g5 untrestable and the thaodas, as accaoted,
meant the dalay of treatment fo- anthegaathic surge <y 16 be praciiced. Gddly, the
chir: wh sUll was used or severs casss bu onen 8t a0 age too latz © be highly
effectiva. The chin cup was also employed for the vartical patiern cpan bite also

usually 1o 151e 10 be dramatically sucoesstal.
v THE BIOPROGRESEIVE PRINCIPLES

Through reszarch axhenance siadng h 1847, the suthor bogan
dgiscaver that many of the theories imposed by the imilalion docline wers oot
valid. This was particuiary natad fram the study of leminagraphic capralnmainocs
following the trestment of young patiants,  1i starled with ths docbts about the
purperted “monstancy of the pattern and e factorg”™ responsible for stability of

rest pasitiar o the mandiblz, Changes 0 breathing and daclutificn wers sisdizd,

Drthogedie: findings of sxclzia channe was nofed in 2arly expansion with
the "W zppkancs, This ways anecdotally derivec %t was nonsistaat vzl the
claft palate patients tragiad, The imllation inea oecame Tatther challanged whan
it was cbservec 113 anterior et could readily be inlreded whan mznzged from

tre moetars directly rather than proximaliy from the canines,



ir 1950 the author soenl w0 davs h the orachce 27 A7 Shas #oshn
chzerdng exlra assl Faston a7 hig patients, Ghargas were dbssraed that wers
difficul; 1o beieve possime witholt skealstat chengs,  Lower anches gainaz zrch
lmagth nexpectadly whan tresiment was condooted only on the uppsr arskh.
Farpape the uppar molas was preventing the lowar melar tram mesial drist a0

flEining the le sy space,

Thus, wilk 2xpenense 0 the earty 15008 a sirpie fzct emangad. With e
frroes emplovzd, the anchorage of the fwo deciduous second melats was
sufficient to alter the skeletal mid-face betore age Y. Tha upper first
pammanent melas at age 8 yaars wers sofficient (in anchorage) to changs the
palatzl panc in ootienis treated in the mixes dzolilon, Mo G expested sUs
lindings. Cusently, & nall-seniuy iater, many still co not accapt the: idog cwen a5
2 possikitity. Morz oftan the whole anch is strappsd ue for 8 sirong purchass on
the rmidface whish lecks ug the flow of athopadics,

A The New Approach

With the new zcientiwic findings, & new approash in the fiskd was needed,
The practice of seecting & hisraschy of apmiances in ordar toosatisfy chientives
bacame svidant, Tho cmploying of growdr in & oslizerats mannzr emearges. in

afddrior, th= aizmp. wes mads 1o make orthopedic changes first,

T praciice of starbng wi full banding {or Ul Sracketing was rejected
cxoept for admessen. patiznla nesding mincr corraciion or deiziled finishing, The
younyer patent. therefore, became the proper candidate for care
teleclogisaliy.

Thiz appraach, aslualy beginning in 1948, was in vetrmepect shnest a
quarter o a sty n daveloping pefors 0 receivad the labse Sioorogressive oy

sludznts dudng the teasqings in 2 fwo-weck s=minar in 12720 A new fon of

Ln
v
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ceomdlometric anaiveiz oad emared. Shor and ia0g range oreests were ozing
perected and mew oossiollitice wore rotzc wiln zn irtegralian of some 20
difigeil madalilies, his haowened poziber with he apolicatins o the computa-
tor manacomont. Diacpastics and imaang o the interested cliniciar rad
becoime availazle through 3 2D serice. Now wiaws on aachorage 2né arch

nenvelantrant wers of:ered (Fig. 5-11).

By this time, aso tne arthodonfic "forees”™ emplovad were reduzed.
Measursmeanls wearg now associatec with the soplication of "prassure” o s
per uni area. Drnodontics had graduassde Tom maeharics and a craft to 2 trua
stiznze. By 198D even "esthetice” was approachoed on a mrarg objective oasis
vig Diving Franciions,

When compared e funciicnadism and, thenoe, th traditionalism, tha
Bloprograssive movamear could be conside'ed the third wave. It became tha
conternporary movement in the orhadantic speciaky, Some of lhe fealurzs of

the: Sirst fwn ideclogias wers siill enbrased however in s opplication,

B, Theories of Faeree and Pressure

A omanzal wes prepared by the auinor calad  Wechamics  and
HBinmeshanics” for genaral onhodontis congideration. Fo- tiz laciure, ovihopadic
forces ars discussad and forces for modficaticn of the daveloping slveclar

nrooesy gre explained.

1. Forge Classffication

Curing the 1920s, orthodaontisis ratarsd i "ight foree® and 1o “[ght wire”
&5 mas ooimad o by Stoner, the cistibuosion of the force became & matler of
cehsern, Howsver, light force had no exazi m=aning o7 cceoriptio~. Inan efon

o arzanize the proolsm, Rizkatts worked oul & sodle in lhe atiempt to determine



¥

oo

BT, IJ’:'!..g'E == : 1 |I

B G gy py-g
d0=34-4g

11-47-E4 — P o
. III. " -:' l.'. -~ I..___..-_‘:;ﬁ:- |_.. '
; ¥ | g

BEGINMIMNG TO FIMAL

Te Arcial Grewth ang ygward and forward daveiopmen: af thoe whole arsh,
Mote that in order to nold the arch Backward, the malar nesds vo oa nsld
downward.

M zn R.T, age 8.2, & double protrosion serfally exmacted garly, “ote the 2sta.
T3 is the patient with third moelaes 15 funcien o age 24.E.

The T 30 V: comipanssh 90 Poeidan 1. The facial axiz clasad, Noda the
dramativ forard positioning of the malars and upright of the incisor. With the
atrtount of growth observed lhes slaction for 2xiractian 19 questhenod.

:l FIG. B-1 1_|
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“otthepedic foree™ and cetlle on somo vaives with which o commenicate, These
wete giver e D K Baitan gna Do J. Stomsy “o- evonsiion ang wers ajrsesd

Hman T able BaE

Tne five parameter caenones ranged from fal an ounce 1o oas mucn a5
thrae pou~ds, Dr. Chearles 2urslans, et a., enalyzec the momentz of Torce fo-
vanous tecth because the macnanical prchass s on crowns b the force s
appled o the rodts. Mormens of Torce wers maasures i farcs fimes ans lenath
o fhe lEver aom (or wirs, Simaly pul conlinoows luree codld be dasiverec botas
whan the arm wasz longar and the wire mare Hexible, NMolars movad with
2000 grame-mit. of momernt anc ceanines mowec with 1500 gram-mm of
moernent.

O, Hrizn Lee of Austalia teoized the distibution of farce or force par
unit aroa on tocth. The criocs aresemiation o the root had a sofase area. The
5wl of lhe ool coud be caculsted &8s in the silhoueis. He theorizad a forss of

200 grames par squars santimeatar ar 2.0 2mams per me” io e the cptima! valas.
2. Fressure Consideration

By 1932 we had developec a temzlatc for tracing aid ir readpiates after
Iaur wears a° study, The arza ol 2ach tooth was zsloulated and grosaly rogndcd
put for aic in appticstion anc practical use for the petmaren t2et™ (Fig, §132).
Meazaremsnis cinicaly a-d results led to & gradual reducion sc 1.0 gram per
mm? when ancharage considerations werz included.  This matzned favoraniy
soing idlharatony roscanct: calculations of D, Fujic Muia In Jepsn who foond 023

Qrames Der mm® &0 be the BRpImpTAtE valra.
Trus. & seense for lealh movemanl was foundec. Ziffarartal pressores

couls b applied, The oot rating scale was arapoesed in three dimengicns [sac

Lertire Srwand. For-wiork in v nger natiends, 8 syncpsks was prepaned o

1



TASLE 54
| CLASSIFICATION OF SORCE

. Relationship of Grams te Dunces

Ounces Grams Forse
.3 TET Wary light
1 28,3484 '
Y oE.E Ligh.
3 nL o
& 1132
) 141,53
o 1688 Inarmadiata
T 1451
. 2264
i R4 Y
10 283.0
4 3173 Heany
12 2396
13 S6T.H
14 S22
16 424 .5
16 [ bt 452, Vens heawy
22 (2 Ibe} Qo722
48 (3 lhs} 1,380.8

*For munding oul ‘or Clinical use, one aunce is considered roughly 30 grarms,
. Trus thres cunces for inkemnaxilany traction, Tor @xamme, s nearly 300 grems
and dve ouncos iz considersd 3ocut 150 grams, Rousding out in this mannar

akes i eagier @ SA cUAle.




ONE {1) GRAM PER SQUARKE MM.
120 55 75 75 40 80 444

MANdAA

Mesio-distal

Sagittal ' Ef?i\] W

abip-lingual

and 110 B0 G0 80 95 95 = 335
Rotation
43, ANCHORAGT

For Seleresis X 2 op % 3

For eortical modification 1/2 gram

70 50 20 o0 45 30 40

Vertical ' . ¢ g ‘ e &

For Intrusion

K EREXERE

fiks 88 40 40 40 20 24

=

per mm.2

Eeot ratings for pe b eht tasth
A Masio-distal is labio4dinguai In the sagittad alang,
E. IntheYertlcal plane, movamants ara extrusian and introgicn. .
Waluss ara Far cancallogus bone. bﬁ. g-125




Prescribed force per sguare millimeter

af ROOT-BONE engagement

. 1 MMor ordinary Cancellous hone
S 2
1.0 gram per mim.

';_\E/;‘Fnr ridge modification
I’.-..--._H-\.
. 3 JFor eortical anchorage or sclerasis
M

(:—?‘. 300 300 B0
A -

2] 50 . 75 .25 25 40 QOEH
1

105 135 5050 7¢ 40 54

smAARAATRN

Buecco-lingual Tyansverse

0.5 gram pey mm.2

2.0 to 4.0 grams per mm.2

(:

LT

1100 105 60 60 70 25 25 60 30
50 55 80 30 85 (15)(15)
I 200 200 150

RO

-
.

)

&

Roocratings in the transverse plane become complicated. Lakic-tingual
movement oof the ncisors are chasen for compariseon. I'E)A.ll yalues Beaces
:r'l the smali margin of canceilous hona, '-E 1"Walugs for ridge cnange 3.5 grams?.

i3 for seleresls and anchorage use 2.0 ta 4.9 grama per mm®. CFlG. .H--*IEEI

——— . m- —.—-_—i

—




guptodimatzly = 3 to & mio tor ths deoducus imetk a5 apsiizd to second

desiauous molars and The srst peomanens rolar (Fig. 8-33).

— Pressure Wariance

Cne hundred vears age. Guiliord described the “mediliere apace”
metwear thz inner and outer platas of the alveols, e exolainzd thal easier
morvernant could e mads when =eth were moved parzllel to this chansel.
When SRIEENCITILAT Movemenis 16 this Shantel were to be maae, he adviged

tral they be mads very slowly (or agsinsi the labio-lingusl plates),

1. Cortical Anchorage and Coviical Avoldance

In 1954 the author, Lpon studying anchorade fiom inlermaxillzry olastics
sepralomerically, recognized that paiienis baving iower molar teeth mots
poatizned baccaly Lnaer e exlernal ndges ocssessed superor resistance to
moverrent.  Further investigation ard  experimenls led to the d=linerate
fiasement o roots [ bucee-lingual “tow=hold” rather than mesio-g:stal toe-hoid
a5 aovorawd by Twezd, Thus, the onbsiple of "corticsl anchorage” was usad for
slabilizing 8s contresled to "corical svnidanca” when moverreats wisre desired

raoe _actlne Sewan),

or. E. Sorey hac znown that whan tel much forse wae emcloyes a
"siasis” was produsad.  He cescrbed it a8 8 produciior of & "zall free area”
Raitan callad it £ "lvaling li<e" area mose resistant tc resoroton. Richefts
cheerved thickening of the hone arcunc ma ars undss treatme-t in wmagrapnic
z-rays. He cailed # "scherosis.” Thus, another 2spect was added 1o sn alrezdy
comilicates subjecl. The type of bone, the cirection of movemant and he
armory: of pressurs gil hacame olinisa =sdes.



CAPACITY OF

016° X .016"

BLUE ELGILOY WIRE

Tosdelusion about 2000 gram mm. of moment
: FORCE
LernGTH | SFEBEENTING
240 mm = B grams ;
(@ Samm + 50 grams fﬂ]h

20
2oimm
20mm
10mm

1)

51 @y

5 A IR
S mm

I'lﬁj J-E] ic

ST

+ 70 grams
+ B0 grams
~ 100 crams
~ 200 grems
-+ 400 grams
+ gCOrarams
+ B0 grarms

L

cdaTrm
'FOADCUAEDE T

—— —

=R - 4 5 i,
Faz Aclen hag |a
i T | -1% mm.
Crumnag T I
'A.—-E._z:.-' If:jf)
= i wi T
“<psn "—* _I PR,
ﬂ—_ﬁ]-=|
ﬁ | B,

Cranc ligle

Ve'qes ronnded off Jor elinifcal uzs

The bige 216" squara wire (0,41 som.™ is the standard with thrsesgiane contral.

Maote that at 3 mm., jthe distonce between fve lower incisor orackets) it supporks |
309 yrams. At 40 mm, 't wilk sopport andy 50 grems. Thea intredustion of 3
Coubis Dol 1eop au 35 mm, of wire seduces forcs in the wirs from a0 grams to

S0 grama Four commen losps show the ameount of wire incarporated tn the
bend, Simple icops ircroduce 2 ta 17 mm. of wire belwesen two teath,

| FIG. 8-13




Afer sume vaars of work, Ricketts modfiad the T-gram per mme for 1)
salculalizng n sroer ie poduce sclerseis (waen dosirad® andd (2] o radificetior
of fne aivaola: Acga for exzansicn when necessa~y! (322 Fig. B8-7Z and 135
Winer foroe was mmised to Z 1o 4 grams per mm of rool sarface sclemsis and
Insressed ancinaisge would resull. S0t whar resorption 222 new spoes lan o
madificatior. of the bone ol ‘he ridge pate ai the cres was dasired, the oce

was equced to 0.5 gram per T

i mak that errploves Tor moverent witnin <ne
sapla).  Wihen intruzion wes to bBo attained. the pressure §.C-gram for mo-
ramaEines. ag with rolation values. In rernodsting  instances the pressie nesded
to be @s continuoue and cansant as possible, Aletrumsd 2oton wes cmpioynd

whar arlhopede prassares were appiied in order to prevent necrasis,
0. The Elgiloy Blue 0167 Wire and Pretective Limlis

Crrections and prossures were shalveed and protecive imits wers
dalermined,  Wire sices and tvpes of allovs were tested on satlents. Rickets
lizpt reieming ta che Elgiley Blus square 076" wire empioyed in the C98" siot n
g sigmese bracket (see Fig 8-13). Tha squate wire helped to produce translatony
actian and bazama "lightet” cus t9 engaging of a wider rogt surface area,
VWner lighte~ and mome cortnuous actin: weas prescibed, loops were easily
constructed, The wire wowd reach a osroportional limit waer ovarsirained in lhe

treatmeant experisnce anc themiore coniained a "practical mit"

Sludies rewsalad that the 0167 x 043" wire W the Cighoy Ylue delivered
2000 grar-rom. of mament which Burskre had showr, io be sufizient (o mowve
maolars. Tharoforg, e strnger wire was ivdicaisd. Twisting of <ne wirs wiflk a
lewer in the vericzl direction could daiiver 80 crams a: & “8-mm lencth. Thiz,
Cofning frofn zash sds, was suficiont for toerquing of all faur upser nsisars at

oice 2nd & mers than enovoh when palatzl plate escrption is ntendad.



Iri additicn, the 1S x G106 wire 2ol lsell adimmably for ntracral
raculatior. 1T wae ‘doal for incizar intrasion |7 bacare {re answeric the authors
needz. It cows be csecs for ofd and woung aliks. |2 oous be oactivates with

fine=zsa Girectly i ne mouth o that arch changes wery minlma:.

YWhils leops became orethy wilc 0 the imaginatior onlv a few werz found
nacesszry 10 Masier  =or fis rezeon a reprind of & negost © e roehdation for
Qrhodcniic Reseamh (FOR) by the Author = incluoes] haneg:

E. Anchorage

Yohan pressures are dz=livered at thz sclerosing rangs, the force =
dalivered to a highear lavel - to the ligameants of the sofures of ne midface.
Caicuiations for the permanent fist melsr are about 120 mm®. For crthooedic
royEment, this could mean T30 ® 2 = 240 grams or 120 x & = 360 grams par
rnclar. This would mcar that wher ooth siocs were cmployee for headgear o
exlra oral traction at age T ar B that tha 1otal forse oh the neck sorap wolls e
g to 720 arams. This matehes the values previously employed clinically

for success even before the pressures were calculated.

For the deciducus oaiient. a toial neck torce of 300 grams was
fowrs sufficient Tor maxillasy bassl change, 0k owould sunoesl thal he
deciduos upper szcond rmclar raot is 80% the size of Ine pasmancnt Tirs) molar.
A gross esiimate of zoows 70 square mm woJls be made for the upper s=cond
cesituous molar reot tharefmre, The calsslation Tor the S=cidunus molar busocaly
{25 a7 woLld he ancut 80 squars mm. Tha deciducus canines are ahout nne-
half - size of tha permanont canines and, thorcfore, woud nood about 30%

lmss tatoe o mowe {Fig, iE--'I-d]l._
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Rountaed out waluss for square nam. of root surfaces o differant directicns Sar
the decidunus tagth, The second molar 92s surprsingly hlgn walues, Doukle
the=e for anchorage and cut in haif for ridge change.




W[ SUMMARY

in thee lesturs many of the pansiplos o 1D Bioproorassiv: aporoacn wano
definzd, The iheotics are reiatec to the peseibiity of odacpadic ciarae amd ils
pradictaliity.

Treatment in thz Sicprogrzsswee practice consisis of e aspheatios of

mrassurs on tne ootz of the teeth.

In the last znalysis toe ligsiment siretches and Sone bevome the anchaor,
feor worging vailes ate cupolied wa a Bool Reting Scale. Modifications snc
made for applicatior for producing anchorace through diterential oressurs or
recondly, Bohter modificatior = for making changes Inthe ridge™  The apokration
o ane wire fae 0167 5 048" Blue Eigitoy is suggestad as the bosc. Aowever.

thz haad gear wirz is 050" anc the aoad helix is C38"

Tha studam: is Aakad o strotzh his ménd.
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[LZCTURE NINE = COMPOSITE ANALYSIS OF TREATED

oy
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GROUPS OF YOUNG PATIENTS

INTRODUSTION — COMPISITZ ARALYEE SONETRLIST Ok

A SonEtruCTion 97 Comansies
g Wlanual Reduction
2. Computer Application
3 Polar Bahavior — Mean Daia
. L84a%7 Squane Digibeation
THE NO=MAL ZORTROL SAMPLES
A Firs! Caompue - Compostion (19638
= wanificartion QB
= SECeNG Samouter Venncalion {12305

TREATED QRTHOPEDICS AT AGE B (1873)
& Glass | WN=34
5 Zlass I W=h

TREATED CLASS || _ONG TERN RESULTS (1880

THE ~ 2849 CLASE || CERVICAL TRASTICN 5T.IDY

A, The 1992 Protacol (22 composiizs) -The Group and

orcaklict
Sample # 1 - Total Grous (M=35 17/18)
Samplz £ 2 - Total Open Bite (=19 B )
sampls ¥ 3 - Tolal Deep Bise (=16 8/7)
sampls # « - Total Deciduous (KN=12]
Sample £ 5 - Total Mived Dantition (N=23 130
Garmplz 2 4 and ¥ 7 - Deciduous Oean 2ite and
Mlxed Open Bite comparad

=S e

COMPARISONE AT *HASES AND TYPES

SINCANGES RESU_TING FRIM ZARLY TREATWENT
heaxilany Skeletal Change

Cenza Chengs

MWandibru.ar Change

Juin: Bekavicr

Dezlsal Pane Behavior (Posiion 3) (Yartical
Channas

Esthetivs

LY ol i Y ¥ i

il

GROWTH AND TS FORECASTING
TETAL COMPOSITE FORECAST PRERICTION
SURMARY



FEECTURE RINE - COMPOSITE ANALYSIS OF THE NORMAL
AN TREATED GROUPE OF YOUNG FATIENTS

E INTRODUETION - SOMPOSITE ANARYSIS CORSTRUCTION

The report af 2 single patiert is jus: & story and consigerad anssdolsl,
Hrawgeenr, indiwdugl tese repors gt2 reddlady mads in medsine and dentiztry,
Thair vauz iz thal they show pesshipility. B2 when sswera subeciz ars
measured o the date & orocess=en by statistios, s oonsidered sclantifle.
Prabame do arise regerding the validily of ssience basesd ob e marngl 'nownizh
a faclar |5 related, assassedd or measuan.  In other worde, differend znalyses

iy lead to diffzrznt conciusicns.

Tha oonstructior ot a composie of a5 grous of patients has valie
scicHtifically. It mepreserts a visual mean value far the somparison, the rean
values of otfer samples or 3o the same sample at = later daie. This zan show
rarmal growtt change or the changes Induced by irgatment,. Tha Somoosits
inereiore reveals a "eazenabls prabability rathor than a single case possibility.

Tne drasback t© a comoosle bz tat the range and dstribction And the
ourve of disttibution is not cxhipited.  Howeser, the curvz of dismribolion s mas:
oftan quin evenly divided when palizns ol @ paticular voe ars taken 1ogetasr
The value of the compasite far atweighs tha disttbrion prebler. Most of he
messuemenis ic oz consid=zed have b2en shown 1o vany & slandand deviations
o ghange only about 7.5 mm. af 1.5° in normal behaviar, The mean wvaiues
thar=fore form a bass line for clinical werl,

A Consiruction of Composites

1. Manuaf Reduction

For tacir cechalbmathc work, BEroadbent and Brodiz perfarmed s wrocese

calles "manual teduction®. Tha tracings of sixizen (16) sobjscts wore emploved.
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Fairs wers selzcizc 2nc the poimts of eforencs of e Jwo wers sveages Tor 2
fies san irasied, Thes, the sampis wens reduzad in aight (81, Two ns mear
tracingg wers taKen agzir aro reducsd i fous (41 The fowr weame raduszd ot
{27 mnc toe two wers redoced o ome 1), ThEe represented the senira! bendancy

of the grous az derves by 2 manual method.
2. Camplter Agplication

With tha cerpuier, cloerinelicds heve been employed. Too finss, by the
sutho-, consisted o7 manzally ploting mear data for dimensions danves from
20E measuremenls made on zach of £0 gowing subjests,  For saf=ly and
Acouracy most crtoa! noints wers triandgulated. The measurements wee mads
to include both the ateral anc frontal (Fig. 9-1).

-
el
=

rrom the data, 2 Time © and Time 2 was orocessed, Tims 2 and Tims 2
conposiles were copsiracied (Fig. 9-2A & B) made for She Lateral ad Frontat.
Tha stignal ompesitas were corrstated with the findings ir the lteratoe ans
rectified w0 represend 8 consensus o e Bciaatific Fisls i 19558, Thls produses
a naw standard whick bas stood for 20 yeors. The comelation of changas wers
studied. From an analysis of informatlan, e *es’™ s2i ol measuremsnts wern
seteted 0 orer 1e obtain & basic matrix tor the comeutar o tha “uture and fo-
the professian, she origina! 2omposites construced wers the meelifies by £
corcensug of the literaturs in arder @ producs the normal standards (Fig. 8-2C).



EXPLORATORY

1966 axploratary inelwded 262 measuramesnts many of which wers Tangulates
o oomrect crrers and all were interesrrelaced. Datz was derived ak T1, 12 and

1
T3 far differsnt ages, i FlG, 9=1 |




POINTS

Platiess In the [ateral are

Camorehensive and the
shown in & narmal

Cyomt the most ordarly
mes ursm o ks, e
Summary Analysts
emerged, Fointe and

5 wears

fermale age 15

FIG. 8-24




POINTS
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Poines and Planes that proved veluable forthe first workabic frontal anatysis. FIG, 9-28




SUMMARY
ANALYSIS

The Suymmary Analysis ie shown with Bhlmes n mess orgmanks In R [gters) and FIG. 5o i
swelva maaseretmants i Tha Abstract Analyxis measuremants nircled. !




3. Palar Sehavior = ean Data

The corrposiles wars sunjectec 1o 8 ghg snavse, s 182 to the “polar
arowit phencmEnan’ and “gnomons cevsatians” which havs aso helEd g far

o 30 years [Fig. 834 8 and C).

4. { east Sguare Digitization

The cureny methos for sompuior compesite canstruction iz produccs by
digtizatior.. Ths specifiz meference poinis are chosen asd thz mezn ol =2ach
critica. ooinl becomas & beach mark referanca, Bocause & lame numer of
acints are availasle, the program in the compuoter ther orinte out the corpositicn.

Thiz reprezents e centra- erdancy of amy given samole treated or unireaed.

e beduty of compuler composltes’ Use g 1al B permits a compaidson
rachzr thar ~edquiring the imagiration iar fre intomprsstion oF laog fsts of
maAsuramenis. Tebles are ofien confus ng will misoncersteod s2tslical

gymbols complicsling the prooess,

Frum Le visual conparisons of e corepasites and the ardinatl on with the
arde, avar: new patterns devalopad from the massive data. & new “Taur position
anahsis" emergeZ.  In the cpinior: of the suthor, very sluderl of orthodortos
shouls Kreow this methad somolamly and empley it routinay. OMer methods gre
ahsoizie in comparisen ard it has come to be necessany o koow fhe data ewsr

to rzad the curent Hlerswure (Fig. 0448, B and C}

I THE NOEMAL “CONTROLY SAMPLES

tor the programming of the origindal comnpuier Serviczs, hee Silical
cchdlicns had © be mat, First was the selection of the mest clinicalty valuabla
polnts and pianes.of reference. Hance ths terring of 80 many massueriants.

Sacond was fo dotomnine norm values 25 3 bese of raference for morphoisgic

T



RICKETTS METHOD

Lareral Campositng pletted an Polar gride icopted tha “cankar” at the lnwes
tordar of tha foramen ratundum, Criginal wanc suggessed e Hacial Axis
10 be ateady,

| FIG. 834




S Ow

Growth of Upper Jaw Gomplex in Frontal Perspective (Transyersa)
Lomposites of pges 3-3-13-13 year ¢ld subjects N=40

A, Growth of nasal cavity

E. Growth of mzodlla and development of zygomatls arshes
<. Mandibular growth

FIG. 9-38
]
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b Cm.

Positiorit, Ptto 3n @ 2.5 mm. per year anale closes 1.0° each 7 YRS, -—

F'us.itinr@ Eak& angle nighly regilarn Palats drops [fram M) €8 mm. per yoar | FIG. B




e 4

RS S

Baszitian(i The scelusal plane drops dowmward at molar 0,7 mne. per yoar
and 0.4 at incisor while drifHng fareard 3.3 mm. @ yaar.

Paosition(d) Fram the Corpus Axis at m the ccoiesal plane changes byt (e,
the rmolar stupting at 0.6 mm. and the lower Inclsor ot 0.6 mem. par
vear. Wate with tug mrethod the arch dapth shartens 3.0 mm.

FIG, 3-4B -
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-~ | Drift = 1.0 mm. per year

2T

N73 Untreated 46/27
M T
6.T Tre. to 13.4

Pastlont:
Fasblor: Fterpgoicl WVertcal Plane at ©rossing of Bucozl Doclusal Plane.
Function: Incigaksr for relative peslilon 6 molars frem a kzrminal
referanca (could ba K Foint),
Change Yaiges: Onee eruoted the epper maolar maves fetward 1.0 mm. per —_—

yeat, The lowar malar meves “oedard 1.4 mam. fper yedr, FIE 940 |




messtplive gnalysia. Bence tha agoregsen ol e Heraicm. The thd was (e
masT Zunent references for growth ngathar with the sest cete to be cmploved

5 & Tams far a clinical Juide.

The oiigina data permited e cansiruciion of & compasiie for ages 3, 8
anc 15 vears. Tor growdh, 1he ilerawre was consukad, Zrigisaliy e Sacial Axis
was sugoestzd o omove Corwatt slightly,  Howswve, data fror Brogdsent,
Saesauni, Bowden and McMamare suggesiad & mesn constancy. Confidencs
could be placee 27 the Cata due io Hs testing and verifizazion, A group of 2 waar
aids and adul malzz wore campesited in order to fill ou? the 5 yvear growt-
iwa@rvals, This was the crigina picture rasating fram 3 sl vaas study (sen Fig. G-

[HE

al.

A First Computer Composition {1968)

The dujectives as set tarth wae achieved . Clinical norms for cexes and
races wers determined wahes the compositc was slaced on g ond. "Polar
Srowl" was dizcoverad in e sagitia’ viewe al the sres of the maxilary nerve exi
trom the skul’ (=ee Fla. 0-3). Snomonic valizs were determines dor the facal
cavities. Snomonic verdicies were employsd in e friontal for e 18sal cavity,
the maxila (&l J) and the menditls (at Ag),

:!“ sURIMAR IO of growt~ and tresimend charge gaalysis wok the plet of
WG fogr postions for supcrimpeaing. A Tifth position showed differactia’ forwars
daweloprment of the arshes. While shown befars, it is displaysd hers agair for
immediate retorencs (53¢ Fig, 9-4). The behavior of lowar jaw wes firet [position
V1 anc the upper jaw s=zeon {position. 23 The upper eeth cane nag (poesilor 2)
and Fe ower 1zath last [position £) faes Fig, 41,

Mow raferences and dala e alse to the discovery of and Arc tor the
arewth of the mandime, An znlirely different soncept of othooedizs emerged
{Flg). 9-5].

—_
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Palar growth. Moté the bending of the Carpus Cangdyie Axis which led te
tha dlscavery of Arc an the mandibla and new view of sruption of Aren ().
Gnomeonic Growth of arad matelx fram Xi Point.

Bipalat growth in frontal results Trom bae nedretrapnic bundles (nereses)
A 1-2-3 growwth In the frontal was Fiboracoi Hke.

X

T
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E verifization {1285;

£oomezont grods of umeested  sidldeen was  ssleched o SRR Tor
reconiimmalion of & {ive year growth =xpeiznge, This was & group of 7835 y=ar
oz chidran composiad again a age 1267 {Fig, B-8A and B). This was &
veritication: of the original daia neeced because many ccleagues ~ad auzsticned
the anzumeniathon evsn thougn i was fwize the number of palents Leec oy
Eroadhent, Bradiz and Dowhs and represented in addition an apgrecate of the
itzrature on diffzrent points of rafereace. The new sample showed a slight

fonisrd shl of the shin position (Posibon ).
G Second Compular Varifization (1990}

An exiEneive third test wag sormpleted in 19200 One hundrad thity thres
sublects (M=133) were followed from age £ (some started al ans 4 1o maiurty.
saxiel oncls wera foundc,  Foar females i was "4 & vears and for malas il was
extended 4o 180 years. Seventy thvos (T3] raceivad no treaimant whatsosver
£hdd ware employed a5 sl ancthsr verificatton oF tha contral data, The indings
arc demonstratzd in [Fig, 9-7) Sty of the 1880 patiens were treated. In
BUMIMEy e unleai=e conirol data waes darived In 19668 wih an axhaustive
efrc, he das wak retesled Tor almesl 20 yvears and in 1385 was sieni-cantly
verifizd. It was, in addition, reverfiad and fine wned in 1880 with = 1oy tarm
sample. The dats kas beer found to Lo trostwarthy.  Differsnl rasial tvpes
(negrotd ans mangaloid) have alsc besr added for mocifizasion of the seucas an

racg.



Normal Growth :

1965 Narmal childror unireated to recanfirm the cemputer data, Five years
normeal benayiar in nixed oroup of miked dentifion.
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Tt to T2

Tha Four Posikion Analvsls of unireated chlidvsn seen in
Frg, =7 A Five vea Behavior

1! Wery allgit Slosing of Axls

Mo changs in Polpt A

Dowenweard and varwerd deift of ocelusal plangs

Fypical eruption and 2end of mandlblc with arowth,

L__l
¥
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LFIG. 50
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Composites and comparizens of T3 untrentod 2hHedran aztually 12 vears
later out growtn cut-off at age 1E-2 for sex differences.

Ao Age BA pen s

B. Ags 1632 yearse
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ill TREATED [OCRTHOPEDICS)

A Class | N=34

Aimost S0 samples have bean coliested and computer composited which
ware trealed, Dhllerent lechrigues empoyved had dfferent resalte.  Adolascent
groupe treatad in variows manners were oec studied,  Zor referencze, for the
basis for zary treamani, two sampies eshibited in otner fectures are showr
again herz. One is a group of 34 Class |l sigh convexity chileren treated at age
5.0 vears al with cervisal traction and restudiad at age 13 (Fig. 5-6).

E. Class Tl N=%

The second grous i a small sample of five Class Il chlldren stared s
afe 3 and recomposited at 153 years (Fig. 8-9),

IV  TREATEL CLASS t LONG TERM RESULTS {1930)

Wg 1990 compesited sampee was of 12 children who wers -reated at tha
dniversity of Washingten with sefal emracticn and no orfthodantics,  The
compoasitze are shown and analyzed in (Fig, 9-10A, B, C and D

In the 1380 study, ninetean (19) children startec at age 733 years had
been teated with cervical tracion anc sollowas © mawuiy. Each had besn
forecasted withou® freaanert and a composite was macs of fre foracasts, The
Campartsan 1o the aciual = shown in Fig, & 14 B C, DL E angd F. This
Exoatrmant preved thres Imporlane facts:

it Feracasting can be almest absolrte in the mandiola far the growik,

(2} Thetrealment in long rangs arg sxhibitzd no inocreased indiusnce on
randibzlas form and size.

(3)  The rzal orhopedic possivilities lis in the midfacs,



Time 1
Izaa II High Cyp, M= T4
i Mon=ext. Td X
ST . 13.4 Yr. '
Age 5.3

Ctuas 11 [igh Conveaity | /

‘The analysis of 34 satlents reated with cervical traction in deep bite Class
Division 1 high cureeekity. 1 at age & TZ ot 2g8 15, Nodes the groog rimshgd
at 125° Jmﬂmnclsalangl-:. The FourFositian Analysis: (1 Tha Facia! hxis

nad not apeped, (2) A 4° chang& al AVErage, al the Point &, (5 The Scelusal —‘
Fls, BB

Rlatre is nlmost nomal, (4] The lower incisor has moved lingually compared
ko ite positicen gt T,




Ti
Cliame Il Aga R.U

Ta Claes I

Ape 120 = //'5' \ :
M=6 13 . , ) / |

Fuve Mael

A graup of five 151 Class 1] at age 5.0 alsw compositad at aga T3.0. MWote Eha
concavity eartettion with face mask despite the sirong manalbutar growth.
Four-Fosition Anafysls: (1) no change In Facial Axis, 730 a six degree advancarmant
of Foint A, (%, forward movement of the upper inglser, id; backward nagvyamen-

of bawet arch, Compare io Flg, 9-3, '
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Treated High Convexity
Age 7.33

Males N:=4
Females N:-15

+

[— e
el a

-
g = ——————
S

.. — ——
FAZTIMHEA b'.—,;‘-r-*il b HOFH y L LM AL
¥ | .‘-L{%- CHw LT LU
Znsn- nzamnl Angla iz & op | 131 O dp (-0 4
Canens Za 8 K AT 1 mam 17 L]
Lawer Furin! Heighk ah 4 dg 43 .40 dy o1
48 Molxyr Hoae|bicn Yo PTY 1o 3 mm 107 wm | -0 1
31 Lo 4-Fu Tluna -2.2 mm 1.0 wm |-1 4 =
Nl incl nab.or B¢ A-Fo 3.7 dg 2.0 dg | -2.1 s
! Facia' [mplh BAaA f dg B.% ag .-0.8
Facim H&aia ! BB B a9 o0 o dg j-0.4
M=uil| ary Iapth .8 dg ' G2 Gy C. 3
Mandiuaulsr Flanm kn FH 8.3 dg - TE A d3 [
Meadibulp- A-2 . EE-.? gg 25 .5 l\:};l g
. 1 ' . 1
TaoLal Fe:z nl I1u.-g k 8.2z a L= I | HII Lol
|

T4 of 18 chlldren high sotvexity [7 mm.) Class B Al were tregted with corvieal
traction, Facial Aaxie was 38" which was very wpical of Slass [ sampies. | El . geiod, i
- 1













v THE 1989 CLASS || CERVICAL TRACTION 3TUDY
A.  Tha 199% Protacol {22 Composites) — The Group and Sreakdown

For the 12889 siudy, thimy fve N=3% young child satlents wers selacta.
Seventeen {571 were male and sightesn {12} ware lemale. The maan ago was
7.2 vears at the start. Twelva [(12) were s3arad in the decicuous dentition: at &
m=an af 5.7 vaars {prevariive phase). All were Class |l and zllwere trested with

carvieai iraction,

Uzan resxamiration of the reccrds, the effort was made to find the
extrernes of Facial Axs behavior, Ore patient, 1.5, a femaie repormed in Laciuno
11, hac feceived some “hispel® intermitentty with carvical pull.  This patizrt
cpened 3% and wa came to entertain the idea that something with that tecanique
lerrds o compress the joint arsa.  Memoval of this patient would make the
findinge of cervieal traciicn even more favoradle.

In theee patisnts, anly the second ceclduaus malars warns amoloyed as
anchorage.  Four were Class 1l deep bite and cight were Ciass |l open bite.
Twenty three [23) wens started In the mixsc centilion 4l the mean age of 7.9

ViZArs.

Criginal and progress Aims wers composited and final hesd piates wers

compoeited in glf patlets tan to tvelve years katsr.

= this reseacs. Time 1, 2, 3 and 2 tragings wers mada on the seriss of
neodpletes for 36 children (MN=33) Twele (12% wera staced in lhe mixec
centiticn =t a mezsn age of 3.7 vears, The dwonty-three (M—23] mixag centition
pabients ware siased fwo years lFa- At age 7.8 years. The ages, e snd sexes

ara zhowr -0 Table -1,
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Sampls # Sire Type

k1

#3

]

=7

h=35 Totzl

MN=12 Tctal Cpen

M=16 Tatai Deep

N=12 Teotal Cec

M=23 Tulal Mix

MN=2 Dec dpen

M=r12 Iix Dpe

Time Ages
T1 7.2
TZ BT
T3 1G.E&
T4 174
T1 6.9
T2 B4
T4 171
T1 i
Tz B3
T£ 187
T 3.7
T2 T4
T4 1G5
T1 Tt
T2 9.4
T4 181
Ti Ry
TZ 7.5
T4 158
T Tr
= 2.0
4 73

Sex distribution

Rk
18

|_911

M

13

—_—ee e
=y

I

——
Sy
[ma]

. —"-.-“-‘--—l—l
- TABLE 94 |

5




In all, {fwenly-tws compostes wete sonstrucliad >y Rockyy RMouwntain
Infammatlon Sanvices oy kr, Rick Schragar. The findings and comments ara
5it=d.

1. Sample # 1 — The Total group (N=35 17M18)

T serice of T1 to 74 composites can oe compared in irue size {Fig. $-11
A, B, G D E and F). The [l&s. (T was the beglnning,. The sesond was &
progress film, sightesn morths later, Tne third composgita was madae ot tragings
at the time of £he early development of the permmanent dentition =t age 10.5 years
[or nearly 2 years), - he final was takarn duing ar arter retention. Same patienis
had no ragtment and “ence ng redention st the oemanant dentition.

The Faur Fosition Aralysis was made by supermpbsing the four tracings.
Tirra 1 was btack, T2 was red, TS was acait black and T4 was bius. The =har
and leng tern chin behavias at Position 1 was =traight down ths Facial Axis. In
Poslion 2, the point A was reduced and simyed Dackward. Positicn 2 showed
bockward movermarl of the upper motar fwheh stayed backward!, Tha comous
axis ar Pm (Pasition 4) showsd a nomnzl gpeand aocd backward toal arch
disnlacemant. 11 ouclusal poane was iooated &t the igsal level to &,

T
i
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2. Sample # 2 — Total Open Bite {M=1%8M11)

Tnese patients were stanted earlier (6.5 years) than the degp aites 7.7
years). It would be speculated that tha veason was the unsightly nature ot apon
bite which was more urgent in the parents’ mind. The canvexily wes high &t 7.0
mr. {Fig. 912, Of the 19 patlents, 8 wene started in the deciducus dentllicn.
Theass wera at age 5.9 vaars whist the mixed dendiion children wears sarted ar

age 7.7 years (in thie sampls).

The upoer first mcla~was anterlar compared to the position in the normal
cantrils. The palate was tippzd upward anterierly about & degrees.  Initial chase
lrzalmel moved he molzgr e & distai position relative fo tha controls. By ane
17.1 years, the facial pattarn as a mean, was esseatislly ideal and the danzira

was rermanabiy stabie.

The compozites were ratracad ang the TZ and T4 wers colored to exhibit
a Four Position Anzlysis. The mandible opened ap a tracing srmor maostly due o
owo peferms with dolichofacial natural growlh pattsrns. The changs ir the palatal
frlans anc soint A wenl from a 7 mm. to a8 2 mm. convaxity as axhibited,

Sample # 3 = Total Daep Bita (N=16 9T} {Fig. 8-13)

3f the sixtesn (163 chiidren, only four (&) were stafed in the cezidunus
dertllticn, One decidunus poticnt and are mixed had bussal amss-bile (Brodie
ayndroms ) which was a double fackor for the production of mandbular rotalbion
waich did ot cocur in aither patient.

The tme of first phase toak 1.6 years comoared to the open bite treatmeant
of 1.5 yoars, Tha Time £ at age 2.3 vears shows that <he inTueion of the awar
imcizar was naot addresscd sgan anough,  After these eerdy cases wers
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8.4 Yr.

T2

FACIAL PATTERN: MESOFACIAL

# FACTORS

Interincisal Angle
Convexity

Lower Facial Height

A6 Molar Position to PTV
Bi1 to A-Po Plane

B1 Inclination to A-Po
Facial Depth

Facial Axis

Maxillary Depth
Mandibular Plane to FH
MAandihular Arr

MEASURED
VALUE
129.2 dg
3.8 mm
44.3 dg
8.6 mm
0.8 mm
22.0 dg
85.6 dg
90.0 dg
89.8 dg
23.4 dg
’R 3 dn
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T2 of treated open bite Class Il with cervical face-bow, age 8.4.
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FIG. 9-12B







Age 6.9 to 17.1

Class II Openbite

Positional Analysis of anﬁlt; treated sample.
Black T1, First phase Red T2, Blue T4 after retention.

FIG. 9-12D
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expanenced, the seausmza n the treatmen: of daep bite at the mired dentitizn
was chanaed to ine placemet oF & lower uliiity arch before attenticn was givan

1o the Claszs || malar and horzontai zrek elalinnshio

A anawsis from the PTY revealzc thz upper melarir T1 to be forears of
ihe comtroi bv one mm. W2 position ait 12 was two mim. posiEnor to the contol.
This meant & differemial sht of three . This was similar 0 e open ke
correstion at the: melar.

L+ thic gample, ag in the oreagus wo, o condyie [gienoid fossa)
lended not to move posieriorly {frorm =TV o PP 2aint) during the reatmen:

EXpENaICE.

Ewvan with the bustal crozs-bite Class ||, the Facial Axis remsined steady.
N remained siakle at the T4 siatus. Tha deep ki fsatmant wse finishad ir a

nhagz fwe 28 shaown. An excellent convexity reduction was chimined.

4,  Sample # 4 - Total Deciduaurs (N=12) {Fig. 2-14)

rour chlldran exhibilec closec bite in this samalze and =ighl wers Tlal o;
oDen bite. Fozrwears makes and tour ware Temalce. The oafiente warc started at
age 5.7 years with g moderatsly high comvesdly and an upwsrd cioped paiats. All
o mwen weare traptec oxclusively 'nthe uoper arch witk sacond molars bendec.
Thiz facs aow was worn duing tne slesping houss. T ne tione betwesn T ard T2
wEs 1.7 years ar ahcut 19 manghs, The comermon me for oorsector was aba L

1010 12 months with a helang astion for the zame amaunt o® time,

Thi remarkabls fzature of tniz sampie iz that soveral occived no Suither
treatnent excepl ior minur daigis. The deep oilz pslents wee leslzd in the
mixed denifion bessuses deciduaus moisore weare being shed during the frst
phasa.

e
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The asthetic mamceameant it the first phase was Quite rewardng. The
F 1]

stabflity and ovelv face at ace 15.5 was quils satisfying.
5. Sample # 5 -~ The Total Mixed Dentiion Class li Composite [Fig. 9-15;

The interesting featurs of this 7.0 year cld zamole was the sontinued
cevaloping sonvexity pattern and severity of the uoper ingisar prosrusion.
Leaving chilren in such & conditior woold incresss tne livelinococ of fractused

uppe- incizors. The sample consisied cf 15 males and <G v=males.

& raduction was mede with the face bow and tva first pemmanent mclar
bands by age 04 vaars. A change in arsa form by pressure on the uoper
Tsisors did % foh. The orhopedic change was still guite draratic as g2en in
tha deciduows patients (see Fig. 141 The amaunt of mandibuiar growth
howaver. was ontly 4.0 emm. in 1.7 vears whilg in the deciduous, it was 8.0 mm. in
1.7 years. This made “he chid at ags § preferabie for the severe Class 1| Figh
convexity probier, Larger samples sre neeced bt this fits with data publishes
oy ihe authorin 1960,

The flnal result a0 goe 181, was adain ouistanding.

8. Sample # 6 and £7 = Deciduous Open Bite and Mixed Open Bite
compared [Fig. 8-16)

The Claszs || anen bres wera of interest padticulawy in v ew ol the corrmorn
prectice of emploving ~igh pull off the face bow to allzdgedly pravent the "wadde
afferl’, Howesar, those fears are not Justifiad on the basis of 1e behavior oF
lhe maan of trese twe samplas neiher of which openec an the Facizl Axis.
Individuale however, opeted but an egus: numher cnsed it oy 1o araduce 8

MeEan ZEo coahoe,

h
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The samoie for she deziduous catisml N=5 iz small bul the 2arsistanoy o°
e saldrens’ bahavios is noo anecdatal, The "mazila~y comolex" wae rotated
downwarnd and baceward and lhe 2ite was nicaly ciosed in 7.5 years oF at ags 7.4

(moe Fig. 2-16].

The comparisons mass & good sxperment 2ecause the deciduous flrst
shase was compisted before the mixed cases on average were siarted.
Thus a 7.5 vasr cle sample trested can be compared 15 2 7.7 yoor untrestsc to
show the thecragicel difference o the Ciass || whan carsd o- in the deciuucus

Jdertiticn!

Both the samoles turmed out equally gepa at 159 years and 17,9 yaars

respectively (see P, 2-146),
Vi COMPARISONS AT PHASES AND TYPES

The aversge open  bites were stafec 2t age 6.9 and he deep bites
almost 5 year later at age 7.7. The sampes varad only slightly in tims required
for the first phase correction {or unil pregress films wors taken;. The mean dima
for ol the msjor corectlan was akost 186 months. The actual sorection of the
Clazs il book placs in ahout 12 rmenths.

i compadsen of the profilas ot the eriginal Deciducus-Class [ open Site 21
s 5.9 wilhh the Mixad Cpen Bie comoarizon at age 7.7 showed the maxllary
icoisor poeition 0 be 45 mm. mare pretrusive at the permanant inc sor
development.  This sungested eadier treatment (in the primary phase)
raguired less movemant for the correction (Fig, %47} In nother words,
waiting unlﬁr made the coandition worse or Mo axsrome. fronically, sz ziatad
hefare, the opar bie condimicon was comected at age 7.5 ane ihe mixed opan

sites wera no: started urdl 7.7 vesrs (see Fig. 9-180

arl
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The armoart of mazilany basal altcration wee similar whsthe: ke
deciducus sacand g he permaren: incisors eruped or SRl peamEnast mclar

wWiE S armployer] o ancharaga.

Vi  FIKDINGS RESULTING FROM EARLY TREATMENT

A ravigw of the Fnchinos kBacs o some rsresing observations in the
ielirwr ng six categones. Tnese were maxilary athopedics, dental mevemsanis
(athodonlics), mandibdiar wsluznces. temporal bone changes, coolusal pland

bahawior and asthetice of the 2oft tissue.

1. Maxillary Skelatal Change

[t showd be cammon khnowledos hat win nomzsl cevelcpment, =
remeHaabla wendancy existe - tha angalation of the pslate o ke so clable o
srardal references hal il intreduces the id=a of constancy™ {pzficulany ths Bal
Flanal (gea Foas, 2, Fg. B-14) The angle from Basion-Mzsion Point A (Masa,
Ancle) zlsc is highly regulzr in g seri=zs of unircated subjects, Paoint A may move
forward wary slichtly But, aften fmo more tran a trecing 2imor.

In e 1299 study, one censisent finding wes ‘maxllary ochopaedizs’
With cangcal tracticn the palate was iloped downward snd backward a mean of
four dogrees 4%) Furthar scrutiny showed that, as expacied. e orbll was
Htepped slishtly. Further the nasal bone fpped downward and baclowvard, The
Faint & was reduczd gn averape ol 2 decrees auri-g the first active paasa. Paint
A wag mivas hackward Sor all xatients in boty apen bde and onsac bile. The
maxillary complex was rotated near the apex of the body at the
pterygopalatine fossa (Fig. 9-18).

2l
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Drawing of sphenopalatine area showing central site of maxillary rotation
with cervical traction. FIG. 9-18




Miore meverinenl was sesnon ooen bite nomausa oF the freeacn 1o
interzrance from tha lower gron (ges Fig. 812, Tho mixed sarmgie had & of
osckward posEoning of Poirt A with 5 ane degres (M reduction of the mwer
Tace hewskl, The 20 wear ozriod stil roasoras Pont &t be rduced 5° in the
SIraup witn aen Gite aordidor,. Tre orama, Bakdd was 575 and e finsl was 827
This mzy suggest oven futhar maxiliany remodeling with luter dovelopment (see

Figs #-1itolcl

I is most improtabe, and often an errar of seiection of Point &, wihar it iz
found 1o see a7 Unlregted child with a negaiive deveaping Poim: A 1 hiz
ASEUrANGE: makss the findimgs of thes study ever more signicant. A tipping of
ihe palate and a backward mowamen® of ANS ard Polnl A is trug orthopadics
tskelstal afteration), The lioping of & paloic withowt arthodostics = remarksbly
rare: when related 10 Bak.

etziled nepact-an of some of the sublects showe: 2n increased suln=
zoace at e frone-nasal =wrure ard e fronto-zygomatiz soturs Juing tha

acdve trasi nenl e,

2. Cental Change

The first molar was roved Backwans by teo processes. |t was mowvad
osia wills lhe mexila gboot 2 mm. Wthin tho maxilla it was moved shaodtl 2
M. o a fotal of A0 e, on o aversgzs Inthe first phosc. b cignices moaths the
melar wecld heve mewae forward 1.5 mim. This mean’ 8 change of 5.5 mm. from
e predicles posdon. The boia! distal mavament o the upses moia- weuld
azsount for essentially 203 of the siz mm. correction. Howsawer, e [owesr rreiar,
ine targsl tooth, moved distaly sometimes even withoot 2 olility arch asa which

l=d to =ven 2 areater nacd for molar novemsan.,



mecauss me paisite wes fHoped and the msxills was raacted the dopes
incisor in the cpen bites, developad mlo & nommal overbics ans ovases e the
doas Ates In retvepecl, mare stantins sand have bacn given to lowsr incisor

intrusion very ease and camc o oc rccomimandad.

3. Mandibular Change

Undas normo conditiore the olozing "hend” i the Coaadviar Axig oo the
Corpus Axis s 0.6 per yezr, This wouid mean g G.8% change in 15 mentha. o
the Dacidunus open btz sampiz the cloging was 3.07 in 18 months. I adcition
more vertical ramal growth was seen than waulg be forecasted fo- that time
petiad, Takar mtaly ths band was 27 or doubls that of the controls. Greatar
bending on the arc favors a forvard position of the chin ©ward brachyTacial
behavior. Gn average fhe Faclal Axis was not opened with cervical traction.

4. Joint Behavior

Several zompostles conhom sl Trerm the lemparal bons (Paricn and e
Glensid cavtd movas hackwand 0.3 mm. per vear from the Fterpcod Vertical or
21 Point. Thnis wouid mean abogt 1.0 mm. ic teo veas. Flowsyar, in the treatad
catienis during ©hat pericd of sznvical t-acion no oostedor movement wes
evidzrt, This msmnes cheervatons in single patients and alzo the behavlor ir
oreviols treatad compoelles of & dfferent croup sizted A7 age 6.6 years anc

studied al ane 13 {over & five vasr perind? (sce Fig. B 8)

Thiz meozsursmen: 2ugyasts Lhal lerporal one gtesation ansounttadl tor
About 16% ol lhe Class || sorraction o0 abadt oncsgisth of the changes {aaring

te gorreslion.
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L Desivsal Plane Behavior (Position 3} (Vertlcal Changes)

The Trus Sacca Jeshsal Plase nthe yourg Class 11 cnild tends 10 Tal
atows Xl Srinl With cervical traction. the eocelusai planc is favorably
infivenczed fo he belaw Xi Point with s=rvica: haction, Whike individua! patiznts
Ane zeen 0 irwade the iower mola” [Fig, $=19), the me=an bohoyio: for this 1o
samie shawed Ao futasr sroptioe of the lowsar moiae when cervical traciion was
neing arnplaeedl,

The mular comsction 25 soen fron e origina’ Slasygoic Yertica, orienced
tc Basien-MNzrion showad .5 mm. reductban from ite prodicise posilion oy ags 18
vears. Realsticaly zbot ane hail the clbange & upper moa- distal movamens

and tha ramainget is mandizular grows i with tampasal bong isfiuences.
h. Esthetics

T-e mormal nzezl cevaiopment raveals a comoenine heheovior ang a
forward bend of the nasal bone sbou 1 daares (19 par year (Fig. $20). The
rzse grows forward A oramarkab'y consesenl 1.0 mm. oer yeas from the antarioe
nagzal splng (see Fig. 54, 56 and 7). The uppst ik thickens abaus 1.0 rm,
each tive vears as measued lrom she lebisl sucface of the upper inclscr. The
Increase of the lower lip, trom the infzrncizal point, and tre thicknass of tie 24in

from e symiphysis s simizar to the soft fissue increase of the upper lip.

Bt with the treatment randzred with exaoral raction, the arlice of the
RoSe crosses over the original comtour, The nasat bone bends backward
wit~ cavisal Tract:on. Withoot indesendent (afthodarticd reftraction o7 the inzisar
the appar lip maistaire e posilon relzive to the upper imsieor. This was shown
i1 all the sampics. Smulisneods with the correciion of e incisors’ roiatiens-ip
the [eawear lio followed the inigrinzisal pant weard and cacrwarnd.

i
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1. 0mm

0.35 mm.

»— 0.2 mm

SOFT TIZEUE BAOWTH

—

0,2 min

fMean wearly growth changes B the soff tiszua profile ot ages 2, 8,
1% and 16 yvears. | Fi3, 8-20 |




: ot semres he sea! canvsxite (A i Facia Plane) was carracizd o
Tz canditione. The lin provasion relative o the 2 line was gvo 2 ides
b

chiectives bolh to- the sany 832 of ne orildrar sz dgaic by maturicy Jage 17

+

(eeo Fiz 9-23,

Wil GROWTH AND ITS FORECASTING

Tais present manuat of lecturss is aol concerned with forecasting, A two
volums word iz available on Lhe detaile o that technique (UNDERS TANDING
TrE VIO e Constuction and fachanics far Exscufion — Valime Cne and
volme Twiep, Pror 1o considering the: foracast in the compnsiize and the
eightezn paticnis lata” to be shown incividuzly, samo informstiaon shoold be

i acknowledyad. There ars five sobanng condilions 1o wit:

2 1. Srowth can be considersd i amount  froo bidh orwsd
(Erdividuality is preseont at birdh).

R 2. Grianth from & zero startting poing can be salculaied Hiom the cranis

cener reference {Cc o 3al!,

3. Difarances in the saxee can be seen gready i he juvenile patisn®
4. Thz origingl fnmm and size = the matrx of the individual on wh.ch

addac growth iz then plotied for Sorecasting.

azxual cul-aTs have been ve-fiec.

L

Bacause newboms diffz- in size. toe zers slarling eont & th: sareihie
refarenos. By age 4.9 years 0 eightethrac [N=831 1trasted chilidre-, the fazial
axs waz alrsady 53 mm. By @ growit age © 16.3 yvears fhe Axis (o G was
0T mm. o the males to age 18 years, the mean is ©12 mm. ans the fema es

aocut 03 mir.



Siety-live ML (82 mm,) tharefora representzs rotgnly sidy-one coroznt
E1% o7 e otal mandiDulze orowtt ploady oressnt. This mesns thst only 42
Farneot is to be anded {or the makdible s ace 7 Mowsva: tha ana sass
frem Do oo M was &d . 2 age oand G ormr. &t age 15, This mroans Thar only
153%, remaine @ oo predicicd on t-e antericr cracisl bese. N stows chal the

crarial hase develops sarlier toweard ite Jltimats slals

In 1hs 1930 study, 4% males and 3 =males wers compesi=d &' the time
of the fire! nesdplates (or T10 1o o surpnse, The mslkes 28 A0s 6.5 YRES wals
alreacy larger thar the females at ajge 7.4, Tois suggestod that scoxua

glmamhbizm is present even before the muzec denlilion age {Fig, 9-21),

Wk in the manua method ot forecasting oy trial and amor led tooa
termination ot mandibuiar grewth n femalss somawhere Hetwieen 14.8 and 1510
years, Data collectzd in 1990 revealsd that it was sctaslly 14.5 vears for 2 cub-
off. Howewer, tThe carpai index haz somas thal soms femskes are ecsandialy
comaleted by ags 1 vears., Toe whsf plags is highly useful in the females. In
e maka, the cut-off found to work was 18.0 vaars.

Tha author is not impeessed with the ide=a of timing treazment with the
adnasent "spurt”. Tirst, the Urming o spurtiag varies and somg childran Tevar
expetienos faias spuns. 0 fact cur datz shows:d that the greatest growth
inzramnenie ozoured at the juven |z 2ge from 5o 7 oyedrs in ol sexas,

Having azundant growth te securs thz annedentic resut wouls g2em Lo be

a° lzasl as rrposant 2s having a hign weozin for the trestmen. itsed






14 TOTAL COMPOSITE FORECAET PREDICTION

A forecmst of the total M=323 sampe was made manually by tes aothor

uzsing lhe currat methac. Cut=als [or the sexes wara mada 07 e construclion

af the forocast withouwt tregtmen? a5 fol ows:

The wova sample was aged 7.2 years sLTime T

Tor tha nut-off =;
Thas,

Famales M=1

Formales cut-off 17.4

e

I ala woars = 10.2
Males M=1T ¥ 47

14 & o femalas
L
= 7.6 growth years
o 18
%35.4 ictal female growtn vears

1754 total maieg yoars
310.2

=25

8.9 years growth for the forscast

Predicticn of twe result (nen treated) showed a convexity redoction to 4.5

qiem. with nazumal develoomerns. Tha aciuzl with Reatment was o

This

incicated & 2.5 mm. redustion fram the itherapy. The treatment appears to have

aoened e Facia Axie 1.0 degres (Fig. 8-22). By supeimposing on he Facial

Flane, the iow profile banefits sre visuslized (zeq Fig. B-22).
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A SUMMARY

Tne wvawes and differsei mencds o construcion of @ composita of
sephalotmestrizcs daa was discusead.  The agplication of &e computer with
gigtzed points Fas keen g valustlz zzsat o continuaa clinical ragearch. 1 has

endered in fact the state of the arl knowlesgz for the new milinea.

hotrnal arowth behsvior was reviewsd =25 2 basis for sompadson of
ireated paiicnts. The methad was sted z2nd the Tindings were establishad ans
verified twice. The four zosition analysis was saown a5 g basic framewerk for
fowth o7 treatmean. analyss anc was Figaly recammended to tha nmfusior,

With tee use of cenvica trecton, an orthcpadic change was denonslrase
beyond amy question. This was proven ir 1260, it wee venfiad in 1974, Lot A0
vears later, was reconfirmad sl acain but tris time, i voungar sublects starisz

ar aarty as thhee vears of 29 in 2 d2ciducuz stage.

Flndlngs af patients started a3t the mean age of 5.9 in e dzeiduous
condition and compogitas of chidras started al age 7 in the mxed dantitior,

shiowzd rrefideble skeletal 2lteration.

Th= arthanedic changes szemed w inclede {79 the temporal konz to =
rinct Genres, (2] the entire maxillary complzx and (30 wrmocradly the growth of
the mandihle, These “orthopedic” changzs acocoantec for must af the sosection

becauvec wooih movements wirhin the jaws were more mina:,

Secchs phases ware not regairec in many cases, When necessany, the
paieTts wars detaiied for finishing &t the pemmanent level — not retreaiss for
unsurcesefis corrachion of retapsed conclitlons. Ooen oitee resnond wel. Cesp

hites may reqaire intrusion of tne ower inzisors as te first step.
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This iecture deal witt growth, growls iosecasihyg and nduced o thapeedic
changsEs. s besuty of tels wiork = the falow s E-ravs. Thesa wers talisn 1sia-

& marriny wo'th = 5 rane opporaniny for e studatt o axpananne.








