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FREFACE

For the past five dasadas tha author has been le% step oy step by & long chain of
rezeach projects invalving both elinical and azolied seisncee. At the same time, the
findings and the resuling daveloprents hawve been keely and openly shared with
colleagues araond tha wadd fo- the commer good.

In the past three decades, the researsh has speedad up oy wirtue of the
acvartages by uss of the cormputsr. Mew paradigms emergse.

Mew ioeas were tested. One study aone reqguired that “eur hundred frouzand
pieces of data was to be abstrached,

At the same time, develogments th other related scientfic fiews needad 1o ba
embraced for thinking i Aok for their practical value. Combined, this infoemation yie'ced
the nass for the tormulaten of several comcrete principies—indz2ed  Inthnsicalities
Some of these may appear stange or van &cary but onky because thay are different.

Specifically, from interest showr: by studants and from reguests by colleagues far
“what iz naw™ or 'what is the real truth®, thes boo< was writen. The author is also
routineiy asked. Where are we goirg in the fulura®

Higtory iz no more than a record of the evenis of the past  Bwoidtion, however,
offers an explanafion for changes recordes  Mavaments usually occur on a broad front
Yet the autcmabile and the airplans were started and develoses by single young peonles
expermenting in a garags.

Ag 3 list of movements accumulated and information needed to e pul dowr: fon
cominLnicadon in teaching thiz boo< lock s pressrt farm. The autuor & Indsbied o
M. Martin Brusee and Rocey Mountain Onthoedonfics For the fingnees for ks ponting zno
distributrt.

In 1952 just <40 years ago t12 aw'hor was charged with wiiting a2 chapier in
“Wistas of Crthodortics” o his personat clinigal research. Coamently, mray this writing
=erve 38 another hallmark of progress

One fact & eertan: tne sablic has baeome aware of orthodoantic servics,. &
privilege is headed for & demand status. H s now upto future ganarafions to daliver the

highesi quality of supplyl May thes bk help sersc that end.
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STRETCHING THE MIND TCO NEVWY DIMEMSIONS
Robert M. Ricketts, D.D.S,, M5, N.M.0.

DO YOU UNDERSTAND?

When blank expressions ama =ean on the faces of siudents when the
foregning gueston 1% asked, the teacnor finds it nacassany to stop back up and
find 8 new direction in orcer to procead. I there ig no substratum, there iz
nathing @ bliid or and less that cen be registerad in the mind. Many things muost
be: learned befare 8 comprehensive state can be reached.

Memary coceurs from great impressicns, much repettion and profound
assoations As leamnn advences, like etfers united for words and then
v=ntences, mora snd mora is inciudec. Thus, leaning means expansion-—-an
unfelding ard a reaching oubward, which never stops.  The whale body is
asseciatzad i the mend.

Crithodontic Progress

Thz first compilsiion cf infformation in orthedontics cocurred in only about
1850, Fifty years later, less than A doran people gathered jor an organizet on for
somman miterest and mutual bopefit,.  8ut they all sufferec a double handicap.
Firs. It was lunited materists and manuéacturing echnelogy.  Second, and of
greater consequence. thoy wore censtricted by insuffisiert knowledge in biology.
Thie sbhservebons made directy ware oftan misicterpreled due io absenca of
tcols for application of the scientific methed,

Currencly. sevaral fnousand minds are available, a8 host of manufacturers
dive LS appliances that are like jewels. and compctition fosters advancement.,
Technolegy and availabla infermation has suzpassed the abilivv 1o communicale,
and tne mass of literature may be overwnsiming.



Farriers

In adcitian. there are roadolocis to tha disoovery of now truths,  One =
- MECi or caglom which gives rica ta eomplacency and saligfaction.  Another
DErricr may De suth = lack of disciplined senses that trth will not be resoanizad
=VEN whien oresertad. A thind hu-dle can be the influence of fragile authoerity.
Jdnpravent iceas have been so stractve znd repeated so0 sxtensively that thay
become accepted as nenera’ @ws  Consequerty, tere are nUTEroUs examoles
of mere hypethesas coming to be considered salid trustworthy tuths, A& final
Fumkling bock is the ostanrafious pelief that we znow it all and there is no
farther need for exposration.

A wdiile lied may su¥er becauss canan ‘deas may becoma integatsd
inl2 a1 ideology constsiing only of beliels in the frst ploco.

Semantics

Further, there are problems in semantics. Terms may be confusing aor net
nave the 2ama meaning of one as to anothar in comrunication. Philosophy s
often emaioyved W mean a belief systom following a particClar teaser of
wchrique. 2ot phlosophy ag g "ove of wisdom® takes 20 phenomens 1o be
redsoned abour bl have not yet been capiurad by he scientists’ measuring
ool s,

Logiz i= the study of icasl thought ard truth; ethics is the seady of the
method of eq’ conduct and farmess; esthetios iz fhe study of [ceal beauty:
podtics 15 e study of the methods of idesl sosial urgsnization and goodwil;
medohyeics s concernac with the refatisnship of mind and malter and ultimats
berefits. 8o sopn os measurcrranis ang guantificstions are apoliad 2nd order is
es:ablizshed, the term philozcahy no longer applhes.

Anather confusing word is matrix. {ne giztigchary gave ton mcanings.
Bt & cinciz~'s balin®s may peccme a malrix. The wore orginaily meant Wwomo)
of “mathar” or *ma’, [t has Yeen gescribed as & place of comicrt and a fasling of
safely. It is a tresewerhy place to réturm. Tho gnatholegist's matrs is the
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arlizulator The edgewiss ornodontist's matsix is the idas gren or the continLtus
Wwird AE 5000 38 all tha tesih are in alignment a comfort zone is reachec so that,
uatforunately, may Hecomne = limst oriosiy.

Matrix also iz thought of 55 something from which or wathin which cthes
lhings are supporiad  Consscuently, the locss connestive tissue BURPOMERY
argans, skir, meLscles and nerves is calked the extra-cellular mstris.

|7 the idezl of *matix" iz exterded furlker, ihz basic framawork of
arthadentics consists of an integration of psychological ‘actars together witn the
formuigtion of specific objectives.  Withowi directon il is imposs bla i abtain
Qrcer and prograss,

A paredigm very simply is & model or a “pattem’. "Para’ means along
sige of. Paracrines are the hormonal signals frem one el o its adjacent cell. A
parameter is 2 certzin mozsurarment wused for the determinatian of variasles. Fa-
cxample, the Facizl Axis has been found. to be e best paramreter for the
indication of the central direstion of the face,

Mow Movements and Advancements not Recognized

Analystis of currant developmerts led to ihe recogniticn of few
movemnents, which weee paced into thras genesal cat=geries. These ware:

l. The Basic Matmx (Fhilasophical and Scientific)

I". Clinical Mavemesis of Sigrificoncs

I:1. FMoohanical Developmants and Technalogy
Arhough the whoie teld was dividad inio thres pars, sach itam or subject is
riumbered consecubively for perpase of referencs.

=



PARTI

THE BASIC MATRIX

A. General Concepts
Infermation and Knowledge

Infaormatinor is 3 raprezonmations of {acie ransmitied 0 =oma form
Knowlcdge is a mediey of facts percerved in the mind.  ¥nowledge has ro valus
until it is retrigved, rganized and applisd. (Rickstts) Cnce the mind is 2xpandad
o a new dimension, i1 cannet be contracied. (Emersoh) Once a rew idea 1z
tnougnt througre it cannot ke un-thowght. {Gekono)

Hecause “Bcte may stznd alone, they often may oe centusing. 1hus, 3
basic order neecs o be estsblished so that knowlzdge can be integratec and
mads ugsatll Furthes, with tha finfarmation highway' of the currant warld mgking
=2 muzn information availaole, there 12 2 need for abstracion and 8 certain
amount of reductor. Fundamental curant tuths need o oe dentified z2nd
relatad ina oractical significance.

The Megd for Science

The anrhesis of order is chaoz. Chsos means confusian and leads ic
frusiration and stress. The purpose of soencs 19 to ocreate arder end provide ior
e discovery of ruth, Science requires measuraments  This maars (ools Are
reedac.  Malhematics is the ol 0 examine the natura of measurement. But
all the powerful statistics mean nothing if the wrong thing s measured or
the right thing is measured in the wrong way.  Swaoping cenclisions nave
bean drawn from false or unrelable information,

Science itself nas vancus levels.  COng of the most basic 15 simpie
ce=criptive  scierce, which characlenzes mentgenoorzphic cephalametrics.



Sciences in general are dwided into fhe abstract prysicar and bicogcal
Srienca is Me process” by which knowledge is obtained.  Baswally, matie: is
examined by chemistry, while arergy is studed by physics, tut the two ae

currenthy cfien combined,
Resrarth Lses gecience with an aim to reviee accepted conclusions wha:e

the need s discowerec. Purc roscarch has no outsice airm other than facts.
Basic of pramary research is aimed st a prospectve dinical mference. appiad
reemarzh s adaplive 0 real stuzsbcns,  Clirical research sonsists of airect
examination of patients and then clinical records.

With sacialization systens in practice a dichofomy tenas to emerge On
-ho enc hand is the mediosrs of 'good enqugh’ adtitude  Under a social avstem,
an aversge improvemant may be considered to be the propar enfittermznt. On
the other nand, gquality reoresents the hignest order of gooc and a high degres
of excellence. Ironically, it's as easy in tha long run to cbiain @ routine qualty
finish by combiting science with ari A high cuality of resslt eads to lhe betls:
opportunity for a long-term high quality of life fer the patient.
B. Movements—Attiiudes
1. Tha Evidence BEased idea

It is strange to the author that such a staiomen as “evidence bascd”
could become popularzed when it was aways assumed tnat every [aciurer or
authcr snould speak trom true evidencz in ihe first place. Evigence I HITR=E:
scientific “order Mo cne can predict unless ohenomena con b2 explainsd
satisfactorily, Old clinica. chesnvations may reglire new sxp analius as hioiogy
in hetter urderstood.

"Cyder” means a pleasing arrangement af anmything. 1L cong'sls of
sequences, syslems. purposes. plars. methods and preccdurss. O-der futhear
means a fresdom from confusion. It impies elaboratensss and the pravision
for a solution. The WTD and VTG establish order.

"Higarder mears chance alone, haphasardness, disclzasing, discarron
and confusion.  Thus, "evidence® must bz organized in arder that it may ke
appiiec, which means science. With svidence based rformation the idea rif
‘nossbiity" is presented and the *probability” odds are darified.
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Conha|lomatrics and Evidence Basing

Caphalomet-cs rernreznmts tre cnly s sn s ‘o depicirg oinica
“ermaiiac Dz oprchlores were thet msasuremments employves cid ngs
rzoresert thz Inlzel M oteox the Someuter to st out the mosar cogent
mararrelers, which wera recered 0 19583 and have baen fu-the: abstracted.
Mapy inficenidal teachars impedec progress by scstawing of ¢ld beas 220
Feuests o informetior for new moveients continus.

exhaametric analyziz is & deterrrination of the comp'eie nature of

the sondition. Dizcevery of polazaion and zfametric prencmena simplified
facial growtr, §or a bsiter understanzing,  Cephacmetics basame ihe
internatznal language of orhedontics, ™ he fak-positen “ranshicna aralysis’
% a “dynar’s” for monitoring progress whiuse G canag Smy-ikiee yoars
metore s writing . (Fig. 1 A & B)
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“ig. 12. Tho Tranglonal Analysts Bes booome the orthodentic standard for depicting the .
ditzrences betwazn growtn and treatment skanges. Pesitons 1 and 2 are for skelalal

appraizal. Positions 3 and 4 are for dental charges relatively. Pogtion & shows difarontial
changas of upper & lawes molars and the cehavior of the oocussl plane.



2. Six Majar Objectives in Crthodontics

I27s & paradox that chigctives are “predetermined” by a cincian's helief

i possizilites, Firgl ard ironically, because the vast majority of orthocontists

o not mositor oatients regulady, thoy must rely on leclures, Llterature or

CinCUssions with coloagues regarding tue possibilities.  Secorndly, begause

diftorard applidinces are applied in many ways, there may oe disagreement

among investizators and claizians regarding the possible oulcoine. Thicdly,

thers has been an entrenchad doetrine of Jimitations that emerged from

techniques employed seventy years ago. Many of these limitaticns stilt

dominzta graduate teachiag but 2re orofoundly wrong  On a current basis, six

obiectives are dominant.

Esthetics has boon and always will be the force that empowsers
orthedanbcs. The differences in esthetic possibility lie In
concepticns of the tocal domto-alveolar arsa as contrased to
"basal skeletal” streclures (withour surgery). This belief further
extends irdo the age at which treatment is instiuted. Prezent
infarmazion dirgcts atterticn to starting patierts by no later than
ags & years, which is a sheck to traditional beligfs,

The objective of a skeletal maxillo-mandlibuolar congruty in all
three planes ot spaca is atainable, paricularly with early
interventicr. Sksletal changss seem to be poesible as long as
effectve crowth of the patent remains. Howevar, current data
suggests it is easier to obtain and is more permanent in the

“Preverfve and  interceptive  Phases  than  wasting  unlil

adolescence.

The objeclve iz to obtain a wniization of the twoe hasic
vegetative systams, Whea skelelal sorrections of jaw elabions
are achieved, a normalizatior of several fuaclions of tre
masticalnry anc respiratary systems naturally follows mest often,
The mest appropriate denture emplacement for the paient's age,
zox ang tyoe folows the objective of skelea) correction. The
leng-torm goal is optimal esthetles and functional harmony

at maturity.

Hd
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e, The objestive s ko produce the most consummata ozolusion or
arrzngement of the teeth, This means their fit, their function and
tholr pertiznent hoall, '

f. The ohjective is fnally tu snhance the patient's quality of life
throtgh maintenarce of the occlusion and through education
toward life extension, {Fig. 2)

3. Objectives in Total Patient Walfare

Fesearch has again supponed the idea of relationship exists between
orzl headt and cardiovascular f*ness.  General bledicine, and particularky
Integrative Med.cine, fecognizes this importance. The public now seeks a
guality of iife anZ greater engevity. Degeneralive changes have come undar
the survaillance of dentistry 28 well as medicine. Nutrition has became quaite

closely linked to the immune syslem. It is t9 be ramembered that digestion
zlaris in the cral caviry,

Quality

Balhaticg

OBJECTIVES 4 iy

=

Bréenture

nf Life

Consuminnte B

Ooclosion Cocgruity

Vegerative

Cmplacoment Unite

Fig Z. 4 comgrebensive statement of centemparary obioctives in closowize higfareny
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G, Movemaonts In Physics

4, Tillerian Physics

A new physics hag been developed which we sha!l cal “Tilledan'.
Classical physics has been callsd "Newionian™ It was though! that energy
was convertad n form. Motion and mechanics, pressure, optics and elactrisity
were and still are classic, Quantum physics emerged with the siudy of the
atom, the molecular structure and selid state phenomencn, |t became
recognized that energy could be fixed, But nowhere in physics was there
recognition of human interton.

With carefully controlled experimeniatian, Dr. Willlam Tillsr has shown
iha. seversl lorg=held theonies in physizs must be modified, Humarn intention
was caplured on glectronis devices when N 1 gauge symmetry was presantia
glectric monopales and magnetic dpoles were provided,

Threugh eonscious intont the pH of waler has peen shifted up cr
dewn one full unit o wire work with enzymes has altered the produciion and
actign of ALP [alkalne phosphatase), a spocific liver enzyme. By using the
fruit Ay because of the vas! data avsilable, the growdh cycie has been
spaeded Lp of delayed by conselous intent, Bui even more drarmatic, space
itself has been conditioned. This Dr. Tiller has called *wvacuwem energy”.
which travels mueh faster than lignt. |t is thowght k2 be the srana or chi of tha
ezstern cultures,

All these firdings can entar into the concep: of haalirg. Thay further
relect the role of Love in physical phenomena. In other words, the role of
conscioussess has been neplected, as ak investicaters understand the power
of p:acehs,

14



8. Access to “Patterns”

By way of access to "eleciremagnstic cischarge” of the botly, a reading
of the bady’s health cordition is atiained. |t would seem that Wiz |z 3
“hologram-fike” pheromenon in whlch a naw diagnesic regime is possible.

Further, treatmont car be Instituted by snergefic suppot for the organ or
tissue, |t could be, but vnproven as yet, thet this may be azeesting the
vacuum cr etheric energy proven by Tiller and can be a part of the enemy
medicine movement underway as descrived by Dr. Richard Gerber. The body
ig both a receiver and a sonder of this form of influence.

6, Dizintegration of Mass

A machine has been developed which will disintegrate meterials
througn rezenance and without diract bombardmert, Mumerous applications
are availacle, but when foods and harbs are processed, the cellulosz

ervelope Is disinegratad. This, in thaory, makes faod and minzrals sevaral
times maore bio-available. It is also an opportunity for the reprccessing of
Wesles.

7. Vortax Energy and Paramagnetics

Teshnotody foe the produchen of unnel vorlex is a second method of
mass reduction. This pracess, hawever, converts foods, ordinarily neutral, to
possess paramagnatic properties. This teshnolugy prescnts opportunities for
treatment of many fypes of malerials and explores the oppomunities for the

energy of implosion. Magnets have a deeper implication than most scientists
redlize. (Fig. 3)

13



Fig. 3.

With cathode rays the longitudinal lines of energy are photographed. The red center of each
“cable” is the positive potential while the surrounding is the negative potential. The greater
the distance, the larger the cable. Note the spirals and the graduated divine proportions. Do
the divine proportions in the face and body originate from magnetism?

8. Allotropic Conversions

An isotope is two or more forms of elements having similar properties
and the same atomic number, but different weights. Allotropes are different.
Allotropy is property of certain elements to exist in different forms with different
physical and chemical properties. For instance, carbon is different in diamond,
graphite and anthracite. Through discrete processes some elements produce
different qualities which may alter their biologic effects. But also, new metals
with new properties and even color and weight can be produced.

12



D Tha Mew Bicloay

9. Etheric Phonomena

Thez identification ¢f an etheric phenomena or what wo may cal
atiigric discharge has changed some of tha concepts of healing. Data
indizataz there are signlficart benefits from prayer :n hkeoglng, and the
mechatisms are bhecoming clearer. The fact that space san bz conditionad
and that Love can have a tangible effect brings o focus 3 new bwclogy. Data
nndicztes thet loving cars enhances glant growth, and cows produce more milk
it a laving environmant. The hypothalsmus may be inyolvad in tha effects of

mid and matter, whica, irenically, involves the field of metaphysics.

10, Cell Membiran2s As Its Brain
The cell membrane on the cell surfacs setacts and franemits “hemiza!

signals to the call gytoplasm. Protaing and transmiltters in the oytoplasm in
wrn fesd back te the cell membrane what it is o accepd of axcrete, These

memhrana receptors ane estremsziy numerous and are critical o the ceil
function. With such a feedback, the cell becomes. adaptive. This has altered
the concept of evolution ard growth. The nucleus of the cell acts more |ike the

gorad and is mere resticted o grewih processes and repair.
AT Kller Lymphocyte can kill 27 cancer cells before it dios. (Fig. 4)

11. The Final Environment: ntersiitial Fluid

Thz final onviranmant of tha ¢ell is the interstival fluid. |t sonteins the
blood and lymph capillary network. 17 is the site of narve endings bath
autononic and central. |f containg fibreoytes, tistiocytes, plasma and mast
celis. |tz a rasareoir for oxygen and all kinds of nutrients and peptides.

In addition, this fluid is the eocnwol sres for acid-base batancs and
eleclrolytes. Being remarsably likn the characteristics of seawater, It also |5
"he receiving tank for callular wastes. {Fig. 5)
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12.  Enzyme and Hormonal Regulatory Functions

The Interstitial fluid is also a most vital communication retwork.
Enzymes arg [ise the trigger on the gun, Harmones are a part of the powder.
The endocrine glands are a major part of the regulatory mecharism.
However, autacrine functons ozerato by sell to & Gistan® eell commuricatan to
each oiher withic the fluid,

13. Leukocytolysis

Within the blood there is a process not well recognized which i called

leakooytolyels.  Leukoeytes are the whils blood calls, More leukooytes,
formed In the bore marrow, aner the blood than laave it The breakdown of
the leukeoyie within blood plasma, possicly by apoptosls, frees the prateins,
amno acid products, polysacchandes, lipids, nucleic acids, all zors of
homenes, oxireductve complexes and other nutrient corponents as melhod
of nutrient availability o the Intarstitia! feid, Thig, therefores. is a biofoqic
process seldom recognized.

14. MlInerals, Trace Minerals angd Phytomineralz

Minerals are essential for electeclyte balance and nermat eonic
transfer of nutrienks from blood to interstitial fluid and thence to the cell (Ses
Fig. 3 Riany cells are dependent on trace mingrals often depleted in =oils,
“hytomninerals (having passed through plant or animal life} are available in
prim ve deposits prior to tUrning ko ceal. These can be extricated from humiz
azids and fulvic acids, Processed to becoms a base materlal, they are callad
Fulvic Baza™ (by Merganies, Inc.). This is an impottant step in the formaetion
and mainterance of bone and joints. Minety percent of body pratein is In the
farm of coliagen, bui @ most nctable source of vital phytozalcium is from the
coral in the sea. The body pH is vastly imporant.  For longevity, alkaline
water found near a coral sea also ran neutralize waste products in the body.
Calciem is the number ong minera! far healkh.

I
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15, FProbictics

I the cultural conditions of tha modom world, antibiolics destroy good
ar favorable pacteria together with ne pac, Micrebes ot many kinds are vitzl ta
normal digestion.  Mizrobial action iz nature’s method of bicdegradation and
eyeling wasles. Microbes produze erzymas, whizh nelp break down fopds for
aszmilation. The replantng of microbes within the digestive tract ic refemed to 23
"proiotics”. Good besith stads with o geod gut.

18, Divine Proportions: More than Esthetics

Divane propattians end gnomonic forms ara not by assident. There is &
vEMY primitive masiz wilh a basic polarity. This phenamrenon iz somehow
cennecied with newrotreskhis distnbution. 1t may be connectad to vortex energy
and tha process of imptesion. (See Fig. 2 and Fag. 8Y It may be enaigy crawn in
rather than radiating outeards. Blood flow is on curves and water or fluids spin.
It ie & pant of nature’s lzw of conservation of snargy and tissue.

It 'z perhzps extremely prmitive and slared in the role of eardiost funaed
hyaluwionic acid as a basic material for 3 structured matrix. Together with basic
Fibenacd numibers, it iz also & natural phenomenon,

Ferhaps the while basis for the physical and chemical world withaw and
within our bodies relates to motion, spin and vortex pheromena. (Fig. 8
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PART II
CLINICAL MOVEMEMTS OF SIGMIFICANCE

Basivally, clinical orhodontice has wo pars.  The first, and most
jundamertal . is the determination oF what needs %o be accomplished. Here a
problem arises hecause of methods employed for that determination.  Farther,
e knowledge of poss biity 1s essential.

with the coctrine of simitation established in the 15503, orthodentics _
becams simply the alignment of teeth.  Correction of arches was thowght to be
irmited 1o alveolar process change, |f skeletal requirements entered the solutior,
arthognathic surgery was recommanded.  However, diagnosts, prognosis and
plasining of ebjectives canno: be sophisticated without knowiedge of present day
mechanics.

Thus, the serond part ol chinical practice is the "hew t0" sice. We have
‘reluded twenty different Wypes of apparatus empleyed congiderng iha major 5=
rinor apolications.  After the technicue is mastersd and the skill 15 ceveloped.
the coterminztion resclwticn processes [DRP) become the major challange.

hew clinical movements require learring.

1 |_':|



17, Abridged Analysis

Abdjdgement is a condemsed form, which omits the eseer impoartant
parts but maintains ds cortents. Due fo the need of students for & mare simpie
startng point, the lateral analyses were scaied down to the "¢ore matticce” ang
bazic fastors for reference. This can called an Abridged Analyss or oan
“bbstractes Analvsis®.

Far the basic skeletal morphalogy, the Faoal Axis (1) s a potent describer
of ¢hin pesition. The Total Fazial tleight {2} is reated by the corpus axis to he
nasi-cran@al axis, The Lower Facial Heght €23 is the aral gpomon Ans — X —Fm.
Facial Cenvexity (4] is the distancs of point A wo the Facal Plane. (Fig, 7)

For denture emplacement the Lower Incisal edge (2) is malated 10 the APO
Flare and the Beper Bolar (8) is related 1o the PTY Flane, 1f Sesired, the [owar
linp {7 is rreazured from the Esthelic Line.

In extrame dysplasia the palate can be meazurec from FE Plane.

20



Fig. ¥ T1. Female age 7.2. Emple descriplive abrdged analysiss Eacial Axis, Total Facal
Height, Lawer Facia? Herght, carneouiby, [ower incisor. W inular, f20ia infermons o = line Shows
Class || avertate with high palalal plane (11 while nomal s .22
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16. Frontal Cephalometrics

Frontal cephalometrics has heen a [ong time in_ reraching routine
clinical usage. i took computer dats to devalop & practical application.
Becausa no statistically signifcant correlations {on fagial type] could be found
with the tateral, & Facial-Mandibutar index was determinad for assaying frontal
facial farm.

Thea level of Maslon was taken from a ine through the madial end of the
zygomatico-frontal suture {Zf). Menfon was used as the lowest border of the
chin. Masicn-Menton represents faclal height, but the facial mask extends to
Trichion at the haidine. Vidth of $iz mandiblz at the region of the molars was
renistered at the lower barder of the itihedral eminence or antegonial tubercle
{fg)h. The index was deiemined by way of mandibular width (Ag-Ag) x 100
over the facial height (Nasion-Mentan). The adult index iz T3 £ 3% (Flg. 8}
Higher indices indicate brachyfactal. Lower nurmbers indicates dollehofacial.

Transverse data did not lend itself to angular evaluation, Therefore,
direct measuraments were employed which need o ba evafuated by age. sex,
type and size. Direct measurements are referted to charts for a siaring baze.
{Chart ) These wers: for the nose, the widest point an the inside of the nasal
cavity (M for the madlla, the crossing over of the tuberosity outline with the
makar ridge or jugal process (J); for the mandible, the A points.

Faor the teeth, the widest buccal surfaces and canine tios are visible and
therofore data was supplied for about 1.0 mm. of enlargement in x-ray images
apferordy and 2.0 mm, at the molars.
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Fig £

Froptal wiaw of pationt seen in Fig. 7. Hgh ceviated septtm namow nasal cavty and
rnaxilla, stightly leng face, narrew archée and caphalometric melar crogs-bils.

2
L



Chart !: Transvarsa Dimensions

Masal faxilla Mardille

Me-Ne J-d Ag-Ag
Age 3 yrs. 22 [ mm, 55,0 mm, 67.0 mm.
Age B yrs. 24.5 mmn, BO.O mm. 4.5 mm.
Age 13 yre, Z7.0 mm. 5540 mim. 220 mm
Age 18 yr=. 295 mm. T g92.5 mm.
For Negroid and Mongoloid, add 3.0 mm.
Typical Growth 0.% @ yr. 1.0 yr. 1.5 yr.

The index was the first factor (7).

Measurements from these references were: the widths of the nasal
cavity (Nc} (2], maxilla J) {3} and mandible (A (4] were second,
Digagresment is noted by non-pasalleliem of lines, The distance from J points
to the frontal faceal plans adds fo the ivormation (5 and 6).

The width of tha lower denture serves as a foundation. A rmaximum inter-
Buccal width of first molar teetk s a reference (7). The upper ﬁrét milar is
related 1o the lowar (B} (). Widths of the lower first premolar were found to
be ¢ritical te arch farm (1), Indercanine widih is the Jast factor, Thus, due to
the measurement. on both sides, the frortal akridged analysis, in the end, was
more exensive than the lateral. [See Fig. 3}

I~
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19,  Dantometrics and Pentamorphics

It ig wonmc that made] anatvsis has led 1o copfusion in the profession.
The proctamations of Nance in 1247 were taken as absoluwe degma, but they
have not stond up scienbfcally.

In ardet to correlate denture widthz with the face, twe sites eranged as
ey references. The firsi was the lower first malar widths, which are related to
posterior facial fagtors, Secondly was the lower first premolas, which most
zignifies arch form. The canine area alsa reflacts tha nrhicedans oris complex.

The lower arch is Fe most ertical and i therefore avaleated first,
ptanned first and fnished dirgt! The maxillary sich has g eater adaptaliity.

Those two fackors baing patamount, the maximum dimensions at the
maost buccal crown widths became crifical.  Alsa, the arch wire wes placed in
tubes or bracksts on the buccal side, In addition, the buceal surfaces were
more zasily identified it the frontal head fitm.  Mean daia was obtained
Engether with standard desviations of specific sites in the permanent danlure.
(Fig. 9 A} These were at the widest buccal point on ihe first molars and first
preriolare and the caning tips of each arch. Data was further derives for the
mixed and deciducus levels of development, (Fig. 9 B)

ir. order to correlatz with lateral cephalometrics, the depth of the arch
was faken rom A ha throlgh the mesial contack area of the first mo@ars to tha
average central incisor edge corrected for agymmetry. (Sze Fig. 9)

Strdies lzd to 8 condenzing down o five arch forms to cover lhe
range of elimeal needs. Urtreated nadrmal models weare us=d togaether with 10-
yvear stable freated pat'ents’ models for stucy. The most common as expected
was the Normal Arch at 38%, The Qvoid {25%) and Tapered (15%) to follow
in frequansy, The fourth was the Namow Tapered shape {12%), and the last
war the Marrow Owoid (10%). (Flg. 104)

By using the arch form projecstions for the individual patiens, the
comparison of the actual to tne intended parmits a visvalization for reeded
cxpansion af the Bracket line, (Fig. 10 B}

A



Ext.=1%

Cenh.
23.5

Fig. 3A.

Mean data wilh slandard devations for meazuremen’s at Eucoal points and arch depth fom
line throelgh mesiat malar contacs.
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Fig. 10E. Ane 11-7

Flass I patient 3.4, with normal arches comparnad 1o ciginal maloczlusion showing nesded
eApznsion for various forms. He was treated to ' ramal” fom.
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20. The Hafting Zone Mairix

The interface betwesn He ¢alvara and the foces lies essenlially paraklal
along a fine fom Basion to Masion. (Fig. 11} The hrar's madulla lies on tha
clivil.%. whign is the upper part of the accipital-sphencid stut. The root ot the
raso-phiEnax 05 he counler suface in the face. The Ba-NM Pane hias peen
called the Basi-cranial Axis. [t cuis across the roots of the pterygoid plates and
o.Ats off the base of vomer st the sostrum of tha sphecid K passes near the exit
of tho maxllary divigion of the filth nerve af Foramen FRofundwm. |t passes in the
sarrte direction angd near the same Plane as the zygomatico-temporal suture. 1t
rransyerses direcily through the inferiar crhital fizsure, which seperates the grest
wing of the sphencid from the maxilla. R cul neas the line of junchior of the
maxilla with the lzbyrinth of e ethmeid and fallz in a line withy the jJunclion of the
qromtal procass of the maxilla. Postericrly, the fine cuts just at the tordar of the
mpAnic platos.

By all orocassas of ragsoning. it is a ne of separation of the face with
the calvaria. Bui even further, the use of the Basion-Nasion Plang is
statistically more apprapriate Tor fagisl morohologic cescrpuon.

However, anolber *haling” principle is ot work in the verscal plane ai the
region of the cororal suture A& vaertica: Inz was drooped perpendicuiar to tha
Franklort plane at the base of the pterygoid plates (Pry, and was caled the
Fterygoid Wersical (FTV). This Hne serves ae a basa linc for antero-posieror
cramal growth and a reference for horizantal morpholcgy. Lo, futher, a
reference for denal development. (See Fig. 2)

Thus a3 a junckionn of twe hafting zones, a complcic cranial base
zcefolding is found =t the uaicn of twn planass the Rasi-oranial Axis anteriorly

and the Frankforl plane postericr to PTV. {Scc Fig. 1)



FART I
CLINICAL MOVERMENTS OF SIGHIFICANCE

Basicaly, clinical ornodontics has two pars. The firet, and most
jundamerat. is tre determination of what noeds {o ba accomplished. Here a
prablem ariges because of metheds employed for that determinatian.  Furiher,
tne knowledge of possibiity is essential,

With the docwine of limitation established in the 1230s. crhodentics
necame simpry the alignment of testh.  Corrachion of archas was thought to be
lmited to alveolar process change. |f skeletal requirements entered the solution,
prthcgnathis surgery was recommended,  Howewes, diagnosis, prognosis Aand
planning of objestives cannot be sophisticated withow: knowledge of present day
mechan ga.

Thus. the sacond part of clinical praclice is the “how to” side. We have
included twersy diferent types of apsaraius employed considering the magar and
minor applications.  After lhe lechnique is mastated and the skil iz develcpads,
the detar-nination resolution crecesses (DRP) beceme the major chalkenge.

Mew chnicat movemenls fegure learniig.
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17 Abridged Analysis

tbridgerent is a condensed form, which omits e lgssar imporant
pans puJg maintaics its contenls. Due 10 the need of skedants for a mos simple
starting point, the lakz-al analyses were scaled down 1c the "eore matricos” and
basic ‘actors for reference.  This can caled an Abridged Analvsis ar an
‘Ahstracted Analyss”.

For the basic skeletal morphaolegy, the Faaal Axis (1) s a polent describes
of chin pasitien. The Total Facial |leight {21 ts related by the corpls axis w0 tne
magi-cranial axis. Tha Lower Facial Heght (3% is the aral gnoman Ans — X —Pm.
Facial Convexity (47 i3 the distance of point A to the Facial Plane. (Fig. 7)

For denture emplacament. the Lower Incisal ecoe (2) is related to tho AP
Mane and the Uppear Malar (2) ig related o the PTV Plane. 1T degired, the Lowa:
Lip: (7% = measurec from the Esthetic Line.

Ir, extrene dysplasia the palate can be mazsurad trem FH Plane.

]



Fig. ¥ T1. Female age 7.2 Simple descrptles abrdged analysls: Fasisl Avis, |ofal Facig
Height, Ecwser Facial Height, convesity, lawer incisar, upper molar, ighiz fercrs fa F line 5 nows
Class b everbita with high palatal plane. {11° while nome < .2}



18. Frontal Cephzalometrics

Frontsl cephalometrics has been a lonn fime in veaching rouhine
clinical usaga. [t took computer dats to develop @ prackez| applicalion.
Because no statistically signiflcant comelations {on facial type) could be found
with the |zteraf, a Facigl-Mandibular indsy was determined for assaying ronkal
facial form.

Tha lavel of Nasion was taken frem a tine through the medial end of the
zygomatico-frontzt suture (Z§), Menion was used as the lowest border of the
chin, Masion-Menten represents fagial height, but the facial mask exiends to
Trichion at the haidine, Width of the mandible at the regien of the melars was
repictersd at the lower border of the tribedral eminence or antegonial iubercls
{Ag). The index was dotermined by way of mandibular width [Ag-Ag) x 100
over the facial height (Nasion-Menton). The adult index is 75 £ 3%, {Fig. £}
Higher indices indicate brachyfactal, Lower numbers indicates dolichofacia.

Tranzverse dzka did nol lend itself to angular evaluation.  Therefore,
direct measuraments were amployed which need to be evafuated by age, sex,
iype ahd size, Direct measuramants are referted to charts for a slaring hase.
{Chart 1) These were: for the nose, the widest point on {he inside of the nasal
cavity {Ne): for the maxilla. the crossing over of the Wherosity ouiine with the
malar ridge o7 jugal pracess {1}, for the mandible. tha Ag points.

For the teath, the widest bucsal surfaces and caning tips are visible and
therafore data was supplied for about 1.0 mm. of enfargement in x-ay images
anleriordy ang 2.0 mm. at the molars,

. . .
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Fig. B.
Fromtal veew of patient soer in Fig. 7. High devlaked septum, rarrew nassl cavity znd
maxilla, slightty lohg face, narrow arches and sephaometnic mobar crazs-hite.



CGhar |I* Transvarse Dimensions

Masal Maxilla Mandible

Me-Ne RN Ag-Ag
Ae 3 yrs. 22.0 mr. 85.0 mm. 67.0 mer,
Age B yrs. 24 5 mrm. 600 mirm. 74 8 mm.
Ago 13 yrs. 27,0 i, 52,0 mm. 82.C mm
Apge 15 yre. 255 men. 700 mm. B9 S mm.
Far Megrod and Mongaloid, add 2.0 mm.
TFypical Gromyth 0.5 © yr. 1.0 &0 wr. 1.5 05y

The irdex was the first fastar (1),

Measurements from thess reforences were: the widths of the nasal
cavity {Med (2), maxille (J) {3y and wandible (Agl (4) were secopd,
Dizagreemant | noted by hon-parallalism of ines. The distance Tom J poinks
o the frontal facial plane adds to the information (5 and A1,

The width of the lower denture serves as a foundation. A maximum inger-
buccal width of first molar testh is & reference (7). The LppEr ﬁrét modar iz
related to the tower (6) (5. Widthe of the lower first prematar were found to
be critical to arsh foom {10, Interganine width is the last factor, This, dus to
the measurement, on both sices, the frontal abridged analysis, in the end, was
more extensive than the lateral. (Sce Fig. &)



t9. ODaniometricz and Pentamorphics

It iz womic that modsl analysis %as 'ed W confusion in the professicn.
The preclamations of Mance in 1947 were taken as absalute dogma. Bt they
hawe not stond op sciznbkoally.

la ewdey to correlate denture widths with the face, two sites mergzd as
lay references. The first was the fower first malar widths, which are selaied to
postericr facial factors, Secondly was the fower first premolas, whith most
gignifies arch form. The eaniae area also reflects the nrbicidans orfs complex.

The lower arch iz the mest crtics! and is therefore evaluated first,
planned fArst and finished arst! The maxillary aich has greater adaptablity.

These two factors being paramount, the maximum dimensions at the
mast buccal crown widths became crilical.  Also, the arch wire was piaced in
tubes or brackals on the buccal side,  In addition, the bucca, surfaces wers
fode easity identiied in the frontal head frm. Mean data was obdained
together with standard deviations of specific sitos in the permanent denture.
{Fig. 8 A} These were at tha widest buccal point on the first molars and first
or@moiars and the caning tips of each arch. Data was further dzrived Eor the
mizeg and deciduous lzvels of development, {Fig. 9 B)

\n arder to comelate with tateral cephalormetrics. the depth of the arch
was taken from ading rrough the mesial contact arsea of the first molars o the
aversye central incisor edge corrected for asymmetry. (Soc Fig. 9)

Sudies led o a condensing down to five arch forms o cover tha
range of elnics’ needs. Untreated normal models wara peed together with 10-
veal stable reated patients’ models for study. The moest common as expected
was the Nommal Arch at 33%, The Cvoid (25%) and Tapered (15%) to follou
in frequency, The fourth was the Mamow Tapered shape (12%), and the last
was the Marrow Owoid S0 (Flg. 10AY

By using the arch forrm projections for the individual patienr, the
comparison of the actual to the intended permites a visaalization for neaded
expansion af the bracket live. (Fig. 10 B)

-
-
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Ext.=1%

Ceph.
243.5

Fig. QA

Mean aata with standard feviations for measurements at buacal points ans arch depi from
line throuoh mesial enclar cattacts.
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FROVISIONAL DQECIDUDUS

Dimensions rouadeyd gut in mm.,

MIXED Age 8 Y.

Fig. ok

Above: Typical mean measUremants ol arches of five-year-old shild. Terriral iine is the
distal of the secord desiousus molars.,
Bolaw: Buccal widihs, iiter-caning widih ard aren depth at & years i) the Mixed dantition,
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Fig. 1068. Aga 11-7

Olass i patient GA. witk normal arches compared to origingl malocctusicn shwing needed
Expansion for verious forms. He was treatec to “nomal” fom.
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20. The Hafting fone Mairix

The inierface betwsen the calvarza and the face lies assantislly parslic
along a line from Basion te Masion. (Fig. 11Y The bran's meduilz ligs on the
cliviug, which s tha upper part of the cooipral-sphenod struy. The roa’ of the
rase-pharyr s the counter surface in the fage The Ba-M Flans has been
called the Basi-cranial Axis. it cuts across the roots of the ptesygoid plates and
cuts off tha hase of vomer at the rostrum of the sphenad, It passes near ihe axid
of the maxillary diviston of the #fth nerve al Foramen RofundinT I passes n tha
same dirsction end near tha =ame Plano as the zyoomatico temporal suture. [t
transverses directy throwgh the infernr orbital fissure, which sepaiales the great
wing of tho sphenoid from the maxtlz. It owt nesr the line of juncticn of the
miaxilla watk the [abyrinth of e selthnoid 2nd TEls e line with fe uncticn of the
fronia? process of e raxilla, Posteriory, the ine cuts ust at the border of the
tympanic plates

By ail processes of reasoning, it is a line of separation of the face with
the calvaria. But even futther the use of he Basion-Masior [Plans 1=
statistically mare appropriate for facial merphaledgic descriptian.

However, another “hafing” principle s al work in tha verical plans at the
region of the cororal suture. A verical ne was dropped potpendicular to the
Frankfor plane at the base of the ptervooid olates (i'r), and was caled the
Pteryeoid Verlical (PTV). This §ine serves as a basa ling for antern-postaror
cramal growlh and a reference for horizontal motphoiogy, I s, further, a
referenca for denral development (Ben Fig. 2)

Thus. a=z & wrebhon of twe haftnge zomes, a3 camplets cranal base
sosfotding e founc 2t ths ueecn of twd planes. b2 Basicranal Axis antaniorky
&nd the Frankfort ptane posteriar o PTY. (3ee Fig. 1)

Al
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21. The Turvz of Mandibular Growth

Md=r concspts held that the mardible geaw upward and backweard.
Computes composiies of B0 owntresaicd sabjectz, howower, werdicd  that e
mandibular core bent upward and foreard with natoral greetn. Meean date and
standard deviations were datermined far growth srom the X poirt Furthes
ahalyzis oo to fhe dscoveny of 8 common curve located net througk the conyle
but through the center of the base of the Goronoid process stating at
Projuberance Menti Pm {Fig. 12} Variabons wore natural, but the basie cunee
was an individual marker

It became an 2zue to dewrmine the behavior of e ndwvidual procesyas
from this curve. A3 this method was compaed 1o imp.anl studiss. ik was actaally
found to ba superior 1o the implants for forecasiing.

instead o superimposing on Werton znd the lower mandioular border.
guparmmposibion on Pmoand B poinls revealed e growth hekayior mach more
succinctly. When alt growth phenemena was put -ogoonen, it reyeacd that e
loweEr danure eTupino upward and famward and that o resomption or very lithe
change occurred & the anledor bordar excap! 0 rare pethelagic instanses, This
[rd 1o & whole new concept of fonch eruption, coolusal plEne MEnagemen: and
anczhorage, The findings lod further to now methods for Iong rangs foreeasing.
iFig. 13

Finally, it is to bs remamberad thal the mandibla grows oukeard ae it
qgronys upward, (Fig 14) Candyls arrest imits tateral growth also.



Fig. 12, 2. The trad ticnsl concept of Qrowth hoid that upwar? and backward rmmal growt was
characterized by antedior remal resomtion, iSea Fig 15 for Evs)

B Stedies led to discovery 0° 8 curve ondastycnod from Sva #oinl and fne Pm Poin:

distarce fo- this =adius {1971). Six sites are modifed witk oroweh g the corva
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25 mm.

9 Yrg to 18 Yrs.

Fig. 14. Arcounve of growth simulated in Frontal Fiena. Maote the Average width dovefopment at
G angle.



22. Forecasting and Ohbjectivisim: Shart and Long Term

It iz etrange that tha whola dea of prognosie or forecasting togethar
with treatmeant designing puk down on paper have met with such disfaver and
ridicule. Eduecaters and clinlelans, howsever, appaar 1 ke 20 ove whelmed
with variation and the tais of the curve of distribution that they fal io respect
the enormous central tendency and mainstrearmn. Fossibly due to older
fnathods of superimposing, they qmay not try tc recognize the signe's and 3igns
of prediztable zhange from a pattern wien they are obyioes, AlCther reasan
tor relugtance iz that they fal o identily atrogenic phenomena and
mizsinterpret produeced changes as natural growth changes.

Stakistcs show that 7.0% of children will sutgrow Class |1 malbeclusien
during the transitional growth changes. On tae cther hanc, aboub 303% wilt
worgen, pariculany when desp bites are present but also with continued oral
malfunction. It would seem |ogical that clinicians woukd have an interest in the
state of the art available 1o heln distinguish differences in 40% of a pracfce.
Further, many clinicians may reject any attempt to treat those patients doomed
to worsen i rot to correct patients that will ot change.

[t hes been aobserved that many teach or ccnsider cephalometric
analysis 1o ba the lastword in diagaosis. But descriptive analysis is only the
first step in the determination resaluiion proczss. The consbtuchen of a
vigualized treatment objectve In the usual two-year me frame {or WVTO may
he conzidered too complicated {or the student to grasp.  Even considersd
more gioundless is the forecast to maturity with long-range poale to maturity
rendered in the VTG,

A5 anather aspect to the problem in the profession, graguats isachers
are not available to suparvize tha forecasting and designing leaming process,
Yet sfudents assigned the task or a cold basis have mastared fhe work in enly
& few hours. Without exposure to the facts. the student therefore is contant to
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ayoid the process altcgether. I actal praclice commarclal aid = ausilable via
the <omputer, but 0 soek thal irformaticn sesms to he & political
ermbaErrassment,

Forecasting with treatment desioning in the long range technigue
ronsists of essentlially Ave parts. Each part can be learned separztely and then
zonreched. '

The first order 1= the arzial growth of the mandible followsd Hy the carmy
over of referanee lines such as the veclusal plane and arak ghomon. {See Fig.
12 & 13}

The secand is the extensicn of the hawting zone referances according ko
age, sex and momphalogy and perraps with eatment. {Fig. 15} Withoutk
treatment the BaM point A anglz is indesd almost a constant.

The third is the inten: of modification of the mid facizl components. The
hard palate zan he ranipulated and convexity chanoed.

Thi foursh iz the mest dozirable or feasible emplasemcnt of the teeth.

The fifth and fnat is the growth a2od treatment modiEcabion of the soft
tizeue profie.

Two bocks were written 2s basic reference for the detgils.  The
staterment was made. Ascurssy s far beyond that required for pracical vabyg,

When the actual wvaries greafly from the WTEG, e pocedure becomes
diagnastiz.



FORMAT 1976 ~ 2002

Sig. 1%, The hegwvy iines racroeent sInitslly the anterlar and poster
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Third Molars
Anoiher controversy, still boiling, is the idea of forecasting space for lower

third rolars.  Progf of its walidity showed a 55% accuracy. lrunicalty, data
suggests that arthodontists ssve onty ahoul 168% of tiird molars.  But a
prediztion exercise leads to the preserving of almost 50%. Thus, conlia:y to
comman apinian. the forecast leads to a much more conservative approach even
frough about 30% of a mixed dentition (age 8.5 years) population can bensiit
from germectomy. (Fig. 164 & B}

M.C.

Laog Range Forecast = I
o |
___.-" _r" Il

Fig, 18 i
8 B4, Long ranyge torecast WAISUE treatnen: for patient Mo {32EN i Fig 7l



23 Tregtment Designing and Maxillary Adaptivity

Une of :he grestest controversios emerga in clinical otoodontics
conzens ke atorablity of the mexilla Changes invoke a three dimansions|
conGert woich may be difficult to undevstand,  Fesy argue the facl that palstes
can o split or uncergo rapid disunsticon. Wb tha Facemask in the young
growing <hild, nd one doubis that 3 maxillary complex can be moved forward,
and quite rapidly.  Guk for peculiar paradoxical ressons, the idea of retraction a-
evan tne helding of a maxifla backward hea met with rafectton, The same idoa
hiag prewvailed with tooth intusion. Trosa fazters prompt some explanatior.

Sutures have adaptive bone on both sides whlg the teaih membrang has
aLndie bone an one side only. Inacdition, i1 the ragicn of the plenyaoid plaies, g
double euturs is present oiving rise to four tayorz of bundle bone ch arge
poss:hility  Alzp, the sutures lie at obligue angles. Even further, guring masil ary
ratation with cervicz! traction using anchorage on the molar alene, certain of the
guteres are slipped aqd athers ara disjo'ned!

Eviderce upon more evidepee painits do the passive furctional nature of
the m.d-facial compiex. This Indcates thot the maxillary zomplex should be fine
priciple target for sorraclion. This appies both 1o the shord and the tong rance,
Thiz has been proven oy siatisheal data, [Fig. 15 A & B)

Of aven greater noteworttiness to cinicat application is thal the nosg
slfucture togethaer with {he supador lip mustlee are ottachaec to the Basal
maxillary skelstal parts. i that struckure is fransformed, ihe ultimae result s 5
cifierense in tha nose posifion in the face from whers it wolld have besrn withayi
treatmant. Thus, tofal facial esthetics becomes the gqoal. not just the testh
ard the smle. Reaserms fo- die rekuctancs o actept this possibility doctrine is
that corrventionzl tregtment staris myﬂh oo late and. further. the lachniques gra
aocrly Lndersteod end therefore are nos applied. (Fig. 17 A, B, C & O}
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Fin. 17A.Lateral. Trecing after first phase treated. Nols tho remarkatla maxillany chango.
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Fig, T7B. Transiliona! anaiysis showing mejor orthopadic maxiliary alteration, Iower molar
ntrusion, verical condyle growth and anky cne deqgree mandible rotatian,



Fig. 17, M.C. Froms showing rebuss tranzverss changes, Motica stealght septurn. nagal width
2ng maxflany width togather with symmseiny.
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Fig. 1T, Pogs retgtion Ags 154, Same pelentas szeninFig. 7, 8 16817 A BC.
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24, Controlling the WMandible

Earlies: investigabicns on bohavior of the condyle dusing trestment showed
thak almost one third of patients treaed with Edgewize for Class |l resultad in g
condyle fudner distelly andfor supesiorly posuoned i the fossa o Ehe
tnzinsiream of dentistry at that tima this was considered favorable  This finding
hag row given rise (0 g different intergretation.

Bjork confirmed wih implanis n 1963 lhe Rickets findings of 1952 An
upward and forward growth of $e condyle and ramus was consisiant with
forward chin deveocpment, A more upward and backward growth of the
condyle was characteristic of more vertical increazas in factal hetght. (Fig. 18}

A fizst, under the doctrines of the 1940s, the author accepted as taughl
thatl such different chanfes were stnctly genetic. Forward or backward
diractional chznges ware an exprassion of fypa. MNaw it would appear fhai
environmertal factors must be superimposed over the genatic patterns. at lzasl
inlire pefcds less tharn five vears, These findings have a profocund influonce on
climezl considorations. Unless damaged or dissased, he growth of the inandible
and its posgition ik the face in long & s remarksbly prediciabls (oo Fig, 17 ).
When severely rolated by thiee degrees oF more. {he condyle and the chin wll
cortnue 1 drop ar not recover.

The intent of ferward posturing technigues has been (0 Drocucs posterior
cordylar growth,  If this i atisined, then biologicaly, thz chin drops more
virticaly {wath the Ricketis-RBicrk theery) rather than more forward in the farce
unless it 1s accempanied by mandibular over-ciasure. (Fig. 19)

On the other hand, records have sugoested atrengly thet incresses in
vertical growth of the condyle or even upward and farward grawth on the
are produced by postenor incresses has been consisiont with forward chin
develnpment.

Individual records have given the mpression, and profound daia was
compi-ed by Baurring in 1867 and Rickets in 1560, that &b jesast & temporary
tncrease In posterior mmal h=ight and chin position with carvical racticn and

ofter lower rnolar intrusicn is a reslity. (Fig. 20)
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UPWARD
COMDYLE

FORWARD
CHIN

BACKWARD
CONDYLE

Fig. 18, Frdings i 1952 Vertizal ramal growth was astucisted with forwari

. . chin devalopmeast, -
Backward bending was Consistent apening rotation,

43






DURING CERVICAL TRACTION

8-0-28
Pval?

Fig. &0, Anatysis of cenvical tragtion in 1350, Motise the originai severe opon bile Cleas |1 Mota
- intrusion of fowar molar and vartleat eandyla geCwih.
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Crur firgt datz in 195% accrued on beasted paiients with conventional
siraighit wirs asthodenties showec a mean retation of four degees {4.3% anthe Y
axiz.  As now exarmined on the arcial matrix, the condyle would b= assassed o
be comprezzed against the eminence or at the depth of e foa IF =0, i i
inkipited frem romal growth expression, The mandible with severe retation,
in offect, may bacome warped open and the chin retracted. (See Fig. 18)

Reocowvery wag s5een in many patienis. In othera, aaid again, the vertical
gatiermn ‘took of” and became worsenas.  noour ignorance, s this verlicat
Dehavior was considersd o be due to genetics.  Now we perocive it as
istrogenic,

Thus, the idea of "mandibular cortrol” emerged. 1t started with Xeeping
the antarior teeth out of interference. In effect, it meant treating the overbite
completely before compleiing the over-jet eorrection. This, in wirr, gave rise
to the 1dza af intrusion of anterior teeth for degp Bite, L want on o consider
arciasal plana control by cortical anchorage and reating the lower 2rch to the
griginal level of the first premelars. These pramclars, raplacing the deciduous
first razlars, reprazsent true physiologic face heighl. The theory developed that up
o two cogrees of Facial Ases notabion 13 wattun safe imits.  Operning further than
thar is thought to invite contdyle comprassion of 8 secondary nature.

Thus, e bwo aepects of oiation cmorged. The first was the provontion of
abysicicgic retation for ke cpening. The sesaned wes for the growtn behevior of
the mandible.

The find:ngs from usz of the X oocint and P opaint became a discrest
matre: to reasure the behavior of growth during treatment. Berore s uss, as a
certral or ocore matix, che exlernst festures were often corfusing and
noonsugive. With the new matric and the usa of the crifical Fackal Aoz, the

detzila are revealed for open or closing phenomena.



Histology

For 200 vears it has been baiizved thal he condyle grew streight upwar
and backward thersby thrusting tha chin downward and forward in the face,
CenfEaniels rgcings supertnposed in the conventional manner. with the fower
border of the marditla ragistersd ai the chir, seermed to show it. (Eee Figs. 12 2
13) 1t foliowed, thersfore, thal causing the condyle (o grow more backeard would
hasten the chit to daveloo more foreard.

Hewewer, implant studies of Bork and others, and experimental work, bed
to the discovery of curva of growth passing now through the condlyle but through
the triengular ridge st the medial aspect of ke corongid process. {See Fig. 12)
This curve, applied 1 the growing mandible suggested ine condyle 1o Wpically
grow upward and slightly forward.

It wais as i workers were 80 convinced o tha direcfion that they did nat
Closaly axamine the biatalagical evidence.

The cross sactiors (Fig. 21) of three human subpects through the condyla
are shown to yield the same characierislic evidence: {1) The carlifoge is
disturned arnd thickes: on the upper anterior location; (2] the oriendaton of the
develooing trabecuioe i= indined forward and (3) ielands of resorption =ro
observed on the posterior side of tie condyie,

Dther examples with staine in :he fiving human (el the same story.
Inhikition of mesanchymal and celis and effects on the prechendrogenic araa by
compression would slifle condylar growth vertically. Only the posterior cells
could profiferate forming a flattening pictura. This is pracisely the condition that
im ohserved. The result is a developing retfognaihic pattam. [t can ocour
irom brazthing problems in which the mandible is Feld chronicaly forward for
minwgy provision it can also be iatrogenic.

1n
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Fig. 21A. Section through a condyle of 15-month child. Notice at the arrows the direction of the
cartilage and resorptive bays at the posterior site.
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ln conclusion, tees treatment experienses bave besn found 1o kb

varlica cordyle arowth. Thase an::

1.

k1

3.

Exceesnye fonmard condyle pomiions win & transference ot
functicn near the emingnos summil. (Fig. 22A}

Excessive mandibular retation for treatment of deep bite. Class
Il urifavcrakla, Class Il favorable, (Fig. 228)

I7irusion of Lpper molare with Figh puil face oow for ooen Blla.
(Fig. 22C)

In Class ll, conoyle inhibition is favoralkle  We could thearize that forward

pasturing and cyar-cosure coubd sct off prognathic growth. Thercfore, all Class

Nl conditions shculd be ctiurected no later ihan age & vears. {Fig. 22D%
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Fig. & & & four yearald child, apen bite weatad with "nigh gall', Facmal Axis closad but patient
postrred the miandible forward. Mets flatiened condyla and postarior groath shawing
condyle Eebevior altaakion,
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TECHNIGLIE

11 The Oalaira Face [Wask:

Fig. 226,

(2. Transitional analysls of Clasz (1. Motz rotation of chin. Motc in Position 2 the

Eehavior of tha hard plate and maxilla. Notice essentislly no vertical growth of
comprezsed condyle in 13 months.
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25, Early Treatment Advantages

Five general disadvantages to esrly treatrment are usualy expressed by
zlinicians.  The long-te'm management, ecoromics, anc the fear of ralapss
daminats the coneem. However, there is an eight-fold advartage jisted for eady
treatrmant making fety apecific factors.

Farly treatrment is armed first at producing skesctal morphologic harmany.
This transformaticn is auiomaticaly followed by a change in functicn. In tuen, the
nateiral  forses of ocdosion are rocruted and netural growth s wilizog,
Ornthodaort'sts who are simply tooth oriented Snd  the difficult o concaive.
Further, the anchorage factors are poorly comprehendod. Al these issuss
Feguire a special course unto ifz=lf A four-volume manual was preparec for self-
aducation In early treatment.

26. Temporal Bone Monitaring

The temporal bone on a clinical basis haz been taken as a "given”. By
sLparposing tracing from birth ormward. the internal and exiernal audilory canats
have rewesled a sfrong stability possiply doe to the petrous bone and its
contants.  Expermental iaboratary work has shown, bowever, that alkeration of
nerve ard MU ECUlar elements may affect the development of the whols temporsl
bone as a unit.

In addition, the temporzl bong sits on the occipitel and sphencid hones
and it "laps cwved” lhe parietal bone. The petrous porton of the temporal is
wadged batwasn the basi-oocipital and horizontal shoiff of the great wing of the
sphencid. The termporal bona alse supporls tne jugular fossa.  Conseguantly,
the temporal bone would appasr to be a "basic’ in cranial morphology,  Hazwy
mussles are aitached io the mastoid procass.

Ir: 7990, computer genersted data revealed fhe glenoid fossa to move
posterorly .5mm per year or 5.0mm. in 10 years. (Fig. 23 A)
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Fig. 234, Infarmatien from computer data, 86, confimiad in 1990, ravaaied 8 mean of 5.0 mm
year for 0.5 @@ yaar} postanor movemant of the condyic at Postercr Condylion (Cp} from
the Pterygod Yertical (PTV).
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Davelomng deep biter showed the greatest posterior temperal oone
displasamen curing developmant of all hoes studizd rat of 133 patients. [Flg.
23 B}

The temporal bone positicn oan be registered == Poricn, which has lang
been employed in anthropology and craniometry.  To suggest thal it can ke
alfeced climeally is a wvery reserved statement  Individual paisnts and
composites of groups of patients, howaver, have ictimated that postenor
deveopmant as measurad from 1he pleryooid verlical plane {PTWY) hos been leas
in patients o groups Feated with cervical raction. {Fig. 23 € A Class || ags B
treated with Face Mask showed the joint backward at a rate of 0.2 mm
compared to 001 for the cenecal wackioh group. |k lang ranges, rebounding reay
DCCL.

Thia compongnt of corection of Class 1l and Class Bl had not baan
concaved before. It must ewait larger studies. Moreover, two other significant
Croups yrelded similar rasiets

Of further interest is Bhe rofgtion of the femporal bonge squama pasition
relaiive o tha patrous pation and the development c¥ the articular eminence
ine the joint. Clinicians and researchers focus o0 the condyle and vary little on he
growth of the eminence. These ate arsas naading firhar detailen study and the
mathad lar analysis reeds o be highly enbrcal. Point Solla only adds mystique to
the situatian.

It 1= turther recogmized that tempeoral bone dysplasia is a prominent
compenent of Glass H malocciusion,
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27. Temperemandibular Joint Pathosis Classification

We classified the types of conditions obsenved in difgrent conditions of
the ceoclesion in 1950 Four basic types were found. They were 1] distal
dispfacement  {distragtion), [2) absence of verlical posterer swppar
feompression), [ 8 contra-lateral intererence phenomenon and {41 arnarior
range of funcBop. Mothing has been RBubna o balf a sentusy to altar that
original presenlalion. MRl has only confimed the onginal contentions.
Traatrmant has undergone 2n evolulion, nowsver, (Fig. 24) A four pard manwal
has been formulated by the author for information and treatriznt of the TR

2B. Degenerative Joini Diseage

It iz & mystery why the whale degenerative process in the condyle, and
the cordyloid process teqether with alteralicns in the fossa and eminence, are
so Under-appreciateq on a clinical basis. Perhaps  orthodonbsis are sc
pregooypicd with the profile thot they simply do not examing postsior
mombology or maybe feel it is insignificant.  Secondly, the routine use of
tomography i3 net papular. Mowever, extremely major regressive changes
can accur in the joint of one or both sidaes and go unrecegnized. |deopatnic
hypertrephy also can go wnnatizad for a long time. (Fig. 25]

A sighificant factor also is that such conditinns can be iatrogenic despia
some claims to the contrary. Somne changes have been called idicpathic
azeptic necrosiz. It is as if the neurotrophic supply to the joint has Loon
impaired. The findings are o dramatic that, anyfime a zeverely verkcal
growth patlem is observed the patient probably has undergone a distiessed
cohdyle. (Fig. 26 A & B}
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/ Abnormal growth behavior
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{degenerative), (3) Rheumatoid. Localized diferances in condyle géwin (A-E)
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Fig. 288, Joint ang mandibular sevial tracings show:ng norral lef side and diseased right sige
in patient L8, saan in Fig. 26A.
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PART I

MECHANICAL DEVELOPMENTS AND TECHNOLGSY
in his seventh adition, Or. E. H. Angle stated:

OFf necessity, the nistory of applignoes @ cloasiy
cohnested wikh the history of crthodonta and laigely
measuras its progress. One suipnsmg feature of the
higtey is tha frequency of rediscovery of identicsi
principles, their matezializalion difering onky in minutiae of
marufacture. . .. Tho firs! appliance that was destined to
mark & distincl slep in the wnitten hustory of orthodonls
was that given 1o us by Fauchard, of France, in 1726, and
wilsh we will call the expansions arch, o ks chief function
i5 ko expan the dental arch,

Mechameal v, three genaeral movemenls bave occurred in the spacialty
All ara practiced currently.  Functionatism, Bwe first, was characterized by
rmandibular man pulation, which betame the rasolve.  Traditienalism. he secord
wWave. converged on tooth manipelation adone. IE limiked the progpects of skaletal
change. Pregressivism, the most recent, took the best of hoth pravicus theories
znd organized treatment o stapes towsrd @ goal gauged o maturity. It
erohesized a doctring of possibility. Thua & discussion of mind stretching must

hiave & starting lengtkh.
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ideas that set the Staga for Maw Movamenis

Some iseas that set the stage for new moevements ot these anc:

1

R

(13

=1

Three planes of mechanical controd wara aroven desirable,
wihich led to [ightor sguars wiras, {15560

Propgressive  sngagement of testh owas  consistent with
tachniguas for early treatment oefare all he permaneni testh
were available. (1952}

Secticnal mecharice and cortical anchorags changed lhe
poss5ibilfEes end hence the objectives of treatment. (1554
Lighter wires |ed o the wse Of more continuous and ligktar
pressures.  This i turn ed to safe expansion whizh led (o
gmaller bracket slaks 046 mm (018" {1858) and further (o
.42 mamn i Q175 12002}

The ability to (1) accomplisn maxillany crhopadics, (21 move
melars distally and 3) w ntrude teeth changed the clinkcal
ochjectives fuither (1960

Prefabrication (profermed bends) permitted iha davelopment of
prescriplion brackeis, {1561)

Fiwad mandifelar posturing methode (Herbest) demonstrated
getounding forward placements of [he lower incrsors. o
contrest to Mweed followers who seldom planned o move
incisors forward, these bechnigues ewven further changed
pessibiity, attitudes and objaciives, (1573

Bonding brought with & the need for much kghter pressures
iest the bracket's bonding woule break, {1575)

Thus the "modem =ra" in crthodontice =started in the 18703 and still is

tindergoing change!
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29, Scientifle Evaluation of Mandibular Posturing Metheds [Still Debated)

Seventeen different groope of patients, treated with vanctins of fonward
pasturing devices, have been studied echer in shorl range (duing aimrmedigs
post treaiment) and iong e duration (10 yearsp The findings, durdng active
treatrnend, have roveoled £ subtle cpening bending of the corpus—condylar axis
angl:. This behavior wields an inceeased  Pogonicn-Condylicn  dimansicr
compared fo contrels, Almest az socn as it 13 produced, the form reverts o &
narmz! pattemn of development. (Fig. 27 & & B)

It may be difficult 1o detect withcut the Rickotts detailed core refarences,
Tne sarme change can ba alicited by slastics wath 200 to 250 -grams per side and
Izads to 3 false sense of correction with all techniguas.

Mo Evidente of Growth &ctivalion with Mandibulayr Propuision

In langer range, there is no gvicknce thar has bean found o suggest an
improvaetnenl of gither mandibular size or ts posibon in the face rom the
posturing foreard techniques.  In fact, some famples appear to ba slightiy
inhihited in voertics! ramal davelecoment and chin posttion. Thess are revealed
from a comparsan of controds wath the predichions and also from 8 companson to
controls of development withauk reatmert (See Fig. 27 A& )

The resulls do sugoest g later remodaling of the maxillary complex in the
leng-tarmn sarmples after mandibular posturing as shoewn by Dr. K Falting The
immadiate clinical =rccesses are dae to toth movemernta. A combinalion of
many small changes thgether with & ¢hanac in function--net grewth stimulation
of the mandible accountad for the changes

It i dronic, hawever, that perhaps a downward 2nd backesatd force o the
TAMUs provides a balter growth input. Such action 15 produeced by Servical
traction ii it s not abused. The contiruous foroe was overwhelming., The large
arror was in the assumption that inler-maxillary slasiics usad P4 hours per day
would be cormact for sxira-oral traciion, Ten hours of wear &t rught for thess
devices was dasirable.









30. Cendomnation of High Puli {Face Bow Traction)

When the owverdse (in Ume aod amproper application [in amount and
guxiliaries] of cervical traction |ed 1o sovere ~olational problens in the mardiole,
the "righ pull craze’ devetoped in e 19503, [ gained pooulatity with e idea of
the wodore offoct.” The conclusions ihat 2 “high pdll wodld grevent openirg and
swirip the mandible foresrd, Aowevor, wore prematore, jll fgnded and not
ecigtifically deriver.

By conirast t2 cenvical pul used al night anly, sludies of palients with igh
pull revealed that e loss of poestenar support by upper molar mtrusion could
cause concyle compression.  hibition of vertical condylar and ramal growth
was measured to be statistically significant by Baumrind {198%).

However, for gummy amiles a fiftygram light high pul zssistance whon
augmenting an uppaer ukility anch Tor incisor intruzion (8 aeceawd 1L should nok
excocd 50 grams por side as altached &t the midline as sugeested by Jarahak,
M ekl aiy irGisor rlrusico mast also be considersd o the light of future =2ging ard
lerwizring of stomian,

Ezrlier, several factars were listed as contraindicesions for the high ool
theary.  Following many detailed studies, the negstive factors zdded up o
twanty-tw.  Tha findings were a0 profound thal high puell became compieiely
condemnad by the guthor. The reasons are isted together with minor commanis

znd are divided ints five categories.

Th



CONTRAINDICATICNS FOR HIGH PULL FACE 8OW

#Management

I8

Dangarous kagause pull s directed {oward the eye.

Reruires 20-hour wear for comparatle changes with cervical at
night only.

Daytire use is embarassing {complianca)

Restricts growth of reso-pharyngeal ainvay space (which is already
often distressad).

Citen employed at permanent dentition age when "orthopedics™ of
maxilla i= more limied.
Force iz at more direct perpendicular to subures {while cenvical pudl

iz at "oblique" direations).

Oten employad with an arch wire, which restricts total palatal
orthopadics.

Mandible

10

11.

Praduces [on average) an opening of Fagial Axis thereby producing
an opaning rotation rather than closing.

Decreases vertical growth of ramus.
Induces an ogstusal plans upward postenory which:

A, decreases effective lift of the eminence in funation
b. Invites contra-lateral interferences m function.

Oisproves the wedge effect theory,



Joint

12,

13
14,

15.

Teaeth

16.

17,

18,

14.

20.

21.

22.

Praduces an absence of postedor dental support, which leads lc
direct condyie comprassion, which in turn inhibits vertieal condylar
growth. These consaquently produce further hyper-diverdency.

May kindle a posterior-superior condyte displacemant.

Mandibular displacemant posteroy is the firsi cause of disc
|uxation and subsaguent clicking.

A posterior positioned condyle may lead o functicn on retro-discal
pad,

Upward and backwand mevement of upper first molar restricts
space for maolars.

The use of concomitant arsh wire may axtrude uppet antenors or
put them in 2 “rabbit” position.

Permits further supra-ensption of lower moiars when they already
are commonly foo high in Class || condiions.

Tinpad occlusal plane makas it necessary to empley “de-dorgued”
brackets on the lower incisors.

Places iower arch in weak anchoraga positien for inermaxitkany
traction (relative io external ablique ridge).

Without lower anterdar intrusive action first, the upper incisors may
oroduce funstiohal interference, which leads to mandibular rotation
backward.

Often employed with non-expanszion theory and thereby invites =
higher percentage of extraction.
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31. Caonfirmation of Koot Ratirngs far Procasure

Preasurs. by definiticn isforce per unit area. Several studies have shown
that the ligarment stelchas, and Sorey fourd that the ooty is against the bone o
the sockot within eight minules of compresmion—even directly  wertically.
Therefore, Ligamanl is & wary iermporary =ource of archaraga,

The araa under concern in ancherage is ihe root surface gxposed ta bone
in a direct line of movement.

Experimeants ed to the conclusion thal one gram par square milimeter of
ool suriace iz = besic reference for movemert wihin the "septum® of absaolar
bore. Tre septum is the cancallous area that separales the outsr and inner
nompact bone of cortical pates.

Thus. farces for movermeenls wilbin tha “irough® (or septa) were calculated
fram the oross section of the roote of the permanen leeth in fne direction of
mowamant. (Fig. 28] The area of each decidunus tooth, was "averaged out’ a5 a
sarting reterance. [Fig. 29)

Modifications

If cortica: bone, ither lamina durae or exdernat plales of the aivoniys, is to
ba modif ed, the pressure is reduced one-haif. Pressures are 50% reduced
for medification of the “ridge.”

It rruiet be understoed that stimulation: for the owside of the ridge takos
place at the periosteum. For ndge ¢hange the pressuta is cut in nalt or 0.9
grame per rme 1, on the other hand. anchorage is o be produced by the
oracoss of sclerosis of the membrane and the bone trabeculae, the pressure rate
i£ coubled or 1ripled.

In =ssence, these scales, recanfirmed by soweral studies, |ead 1o
remaikably more, ligher forces tham though: possible particulany for expansian,

The rating ecates prove to be marvelous guides for extraction procedures.
For instance, canin2 retraction requires 75 grams of conttnugus light foree. An
obd faskioned tighack could be over 1000 grams, No wonder anchiorage was o5t
ue1 & wholessle basis in extraction reatment.

7o



RATING SCALE 1TOR ROOTH
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ROOT RATINGE
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32. The Advent of the 0457 mm {.018") slot and .0406 mm (016"} Sguare
Wl (A further reduction of {0177} or 42 mme slet was designed)

Orthodaortists in thz 1550s saczghl cheaper wires as gold escelated in cost.
In sddition, heavier forces with stee wires came to bo emaloyed guite commonly.
Evan double torquing keys were sdvocated for use with the 0215" » 0.25°
restangular steel wire. These heavy forces were a graal part of a complex which
las] ta the " Daoctrine of Limitation® as appraised currently.

The development of Siamese” bracket design reduced the distanca
Eetwveen proximal bracksts. This increasad the eifcctive foree m the same wire
used with the single bracket. At tha same time studies iedicaled e need Tor
both lightcr and more sonbirusus force applheations,

The anzwer lay in the developmenl of smaller square wires far provisians
for three-plane contral, The bracket slot retonabty bad o ke reduced.  After
{hres vears of expermental work {19255 to 1956% the decision to use a 46 mm
slot [OEE") was made by the author in collaboration with Dr. Ceerl Steiner and Dr.
Heoward Lang. Also. after another iwo years of clinical research, e blue Elgiloy
A mm L0187 wire was found to be the most ideal when aill faciors were
~onsidared. {1930) {Fig. 30 &) Intra<oral adjustment was ohe of the conditions
Eut delivery of force from mosar to inciscr was another

Even with lighier wire. loops were still required to further {ighten the
laads and provide far three-nlane adjustments to bz longer lasting. The
simaller bracket and smaller wire led to greater clincal efficiency

Tha result was also = system of pre-formed wires and modules for
assembly and application at the chzir. All thiz shoitened visit time and provided
=till greater efficiency.  The gkl for inlra-oral adjustment replaced many arch
changes. These movements occured at the same bme Ehat zectional mechanics
and secmearted control was developed. [Flg. 30 B}

As even more rasifienk wiras were developed, foweT Ipops were reguired,
fut loope sfill were best when extensive hree-plane novements wWere necessarny.

hilaillo-mendibular skeletal changa folowed by aulomatic  improved
function cortinued to be e first priorities. "Straight ing” was o be used for the
cetails of finishing ard was in fact the third stage n the planning matrix.

L



CAPACITY OF THE .40 mm x .40 mrn ELGILOY BLUE
L0080 grain rur of moment

LENGTH

@ 40 mm
@ 35 mm
@ 30 mm
@ 25 mm
@ 20 mm
@ 10 mm
@ 5 mm
@ 4 mem
@ 3 mm

FORCE OF BENDING

+ 50 grams x

+ 60 grams %\

b

)

+ 70 grams %
+ 80 grams I
+ 100 grams r.

+ 200 grams |/

+ 400 grams /
+ 500 grams

+ 600 grams

vaias ropmdec! ofl For condoal wen

40 mm of wire

- 40 mm Soudike oo™ T

- 35 mm iy

- 209 mm oo T

- FEmm ciosel Sl

- 15 mim crossed T

- g mm H3ack schion ey
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32, The Facila Formula for Tubes and Bracriets

Pre-adjustment startad with the systematization of angulatian and torouss
placed in the brackets mounted on preformed pangds in 1556, Steps had oeen
bent inte tha arch wire for the tooth thickness differences. These detsils e the
Aeat arch differed from traditional teachings in a significant manner. (Fig 314)

As developments occurred, plasic ligallon was devzlopad.  Latzr, by
1975, honding was perfacted. The stage was set for furher "pra-adjusted”
refinaments.  In the late B0s the author precipitaied twenty-ssven diferent
srudies un normal tooth relations. Tackniques were changed further, and a new
order was aztablished which was labeled the Facila {sasy) Formula.

As a secondary and a vitel movement {owards 8 “therapeutic ideal”,
hundreds of palients were recalled ten yaars or more after retention. Thase
became feedback information for further bracket designs,  In other words,
attemprs for the preventon of relapse was Bt into the dasign.

The Facile Formula, conseqguently, has a history of a half-cenfury of study.
The design takes in lactors of anchorage. requirements for bypical over-treatment
and movemeant managamant together with the estheties of the smile as well a3
stahility.

Thae Pontamorphic arches account for the wardatons in the arch forms
(1976 Ower one hundred nondreated palients wore emploved  for
messuremert,  Twenty unusual treated patients ten vears stable in order to
derive the five ofinical forms. The same form was found, irenically, for bath
arches, [(Sae Fig. 10A, Part Il

For #he Facile Formula, bracket thickness was reduced. This was done o
orevent lip iritation and gain sfill bellel sontret by purchases closer to the {oof,
Because 0406 blue Elgiloy (076" wires bacame the largest required, a B0%6
mm {.0247} depth to the slot was found to be anple. In order to recucs some of
the play in the wire which seemed to bother some clinicians, tha width of tha
alot was reduced fo 017" or 0.42 mm. (Fig. 31B) We had tiscovaercd that etce
the incisors were intruded andg the canines thread figaed 10 the level of the first
premalar, the 'piggy back™ technigue was efminated. A light wire or T secfion
eolld be placed for rolatinng and angulatian control.

% ]
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Fin. 31, The original ides! arch forms before pre-adjustad hrackets (1950 w 1947 Note the
*toeked” sanines. keld Firs: premalars and full rotaion of Irst molars.
i



Reguiraments of Bracket-tube Designs

Because arches are hilateral and mas:ly symmeirical, only ong side need
ha conzsider2d. For tuha or bracset design, five requiraments are necessary.
Trese are for height, angulation, torgle, raises and rotations.

Height (Fig. 32}

The haeight for the hracket piocement is marked from the bracket pad or
hand edge to the marginal ridgss postenorly, The key 1o height iz tre contact
rargnal -dge relation. All brackets on the inoisnrs at the pad =20ge o band
edge is placed at uniform heignts of 2.8 mm. to the incisal edge, making the
center of the arch wire 4.0 mm. from the incisal edge. The normal lower
canire linis 3.0 mn from the bracket edge or 4.5 mm. from the slol center,

Wear on tha canine is 2stimated m elder patients. The uppsar canine
heighl is taken from ihe first premolar mesial marginal ndoe.

The upper and lower second malars are sel for 8 2.0 mm. Surve of Spee
The lower tube is a gingivalward {for axtruzicn) and the upper is occlusahward

[foor chenreesion}.

Heights

Fig. 22. Technigue for estabiisting height of brackets and mbos, a7



Angulations (Fig. 33)
X ok .
The angulations are all zsto excepl he upper lateral gt +107; the uppar
canine at +7°; tne lower caning at + 2° and both lower mrokars at -5Y. Tha vpper
sentrals are angulated by plossment by +2° 10 37 and the iower lataral iz -27 by

placgment. This makes it sasy to ramember for the operator.

Fig. 33. Angulations Minus signs are dewn (ginaivaly on mesial.

&8



Torgues (Fig, 34)

The torques on lhe Weth are zoro on all the teeth exept as follows: the
uppar central incigar iz best suited at -227, 1ha lataral is -147 and the canina 1z -
¥ This enatkes 8 smogth rarsitian.

The lowsar canine iz, however, torqued aely -2°. The second pramoclar s
torgued +14%, the lower first molar 15 +24° and the seeond malar ts +34°. When
the lower third malar is engaged. the wira is tarquac for 10 more deqrees (oF 447)
than the second molar. Tha lowsr sacond malar band s employed on the third
mclar,

Torques

Fig. 34. Torguas Deslgred witn the Fgr.:'lla Farruia. Mote the O toreue on the lower intisers and
frst premolAr (Nor-exiracaon).

89



Raises (Fig. 35)

Raiges [or horizontal offsste)] are the most controversial factor ameng the
variows prescriptiong of other colleagues, The beginning standard spechications
of diztarce trom the bracks! base to the bracket slot was 0.7 mm. Rickets sent
thesze specificalions to alt bracket manufacturers in 1858, This was maintained
for all incisors including the upper lateral. This was found necessary in that
irany patients revealed lateral incisors to be under-treated in both arches.

The canines are raised 0.9 mm. so they can be “tucked in" at the bracket
line and over-widening can be avoided for beiter stability. Upper and lowsar
premolars are raised only 04 mm.  This ensures a buccal position of the
premolar far @ vertical stop for the upper canine (contact #5), Second premalars
are raised o7 laterally offsal 1.0 mm. Raises from the buccal in the molars are
accourted for by totations starting with 0.7 mm. at the mesial. Howeaver, the
cecond malar iz off the buceal ling 208 mm. £ 1.02. Therefare the tubs is
raiced an extra 1.0 mm and the wire has a “swesp” of abowt 1.0 mm in both

archee.

Rotations {See Fig 35)

Rotation salodlations for the molars have heen remarkably correct from
the beginning. The 'ower first malar having a 0.7 height mesially 15 rotated 12°
and the secend molar 8. Tha upper firet malar =tarting at 0.7 mm on the
mesial is rotated 15°. The upper second, when banded, is also rotated 157,

A retation of §° s placed on the upper first premolar by oifseting the
bracket about 1 mm. to the mesial. Studies showed that this was necassary far
fitting of the lingual cusp into the distal fosza of the lowar first premolar.

All these are siaring point figures. There are wariations in the form and
sizes of teeth and aleo the bite requirements for aver-treatment. Thesea are 10 e
managed by the knowledge and skill of the operator &s s well known, The
contact stops were nimbered so that coclusal detail could be made a science.

LH]
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34. Why Loops?

Edgewize, 2= taught by Brodie, was a vary assertive belist in the non-
looped use of a continuous wire. It was hurther employed with the bypothesis of
intermittant force.  The techrigue originally callad for a rectangukar wire 10 be
adapted and assentially atraightenad every two wesks, Howewer by the 1850s,
beth laboratory and clinical research had showed the adwantapge of hightl and
more congtant force application. This led, in turn, to pressere considerations
(force per unlt area). | resulied in the foregoing -ating scales for roots, R furiher
iustified the applicaion of loops.

Several reasons for the use of loops were compiled. (Flg. 38) The range
of the adustrment was incTeased whila the pressure was decreased. There was
a safsty imit Lo the square blug D406 mm. (0167 x 015" Clgloy wire. Lococps
wara zlso used ko shleld the fip tension from the gingiva. Loops could be
adiusted directly in the mouth ai the same time of three-dimansional contral. The
loop would serve for a fieback, 2 stop or an elastic hook.  Loops made
prthodantics a reat art and a profound acience. The idea of always-straight wire

ie non-soentific.
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35. Two Band Crthedontics
Cuite serandipitousky, certain patients traated in ihe deciducus or the

eaily mixed dentition were found 1o be remarkably corrected through the use of
anly two bands, Thess were used on the upper second dacicuous molar before
age 6 or the upper first permanent molar after age 7. In many patients. no further
gamection was found resessary at the later permanent dentiien phase following
the coriect use of the face bow with servical fraction. {Fig. 37A, BE & C]

in other patiants of Class |, H or |1 variety, the quad helix was exceptional
for maxikary expansion and some distalization of upper molars,  For Clags ILif
the “guad™ is employed firet, it is cut and taken out and extra-oral cervical traction
is used o complete the orthopedics. In the evert of good lower arches, no
further reatment has baen found to be necessany guite often.

Also, the “guad helix" i employed for Class (Il The 'face mask” alastics
are crossed over the tongus and applied to the paiatal posterior loops. Over-
traatmant, not stabilization alons is the ruke.

Tweo Molar Anchorage

It b difficult for some elinicians to believe that two upper second decidusus
molars can be employed alone to affect 3 whole maxilary complex skeletally.
The secret is that pressare in the range of two to three grams per mim will
sclarose the attachment area, and the force will be transmitied to the sutures.
The force ernployed in the deciduows molars is 300 grams (or 150 grams per
sidel. For the mixed denfition, the force iz 500 grams (or 250 per side). The
extra-oral traction is oreferably to be worn at night only,  Full tima wear may
unnecessarily farce the mandlole open.

Deep bites, however, offlen reguire lower utiity arches first. Fized arps
on the guad hdlix, howswer, can prevent desp biles [rom developmy when
appied ai age five. Still, the reatrent may reduire only two bande,

A



Fig. 37A. Patient wih high mandibu'er plane anc cper kite treated with guad-belx followed
ceracal extra-oral iraction. hobs adzneid and tonsit blockage which had lad to a pseudo
Clasz b and flattening of righ! concyla
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Fig. 37 .B. Quad-Helix vas ysad for 8 months (4], The cervical traction face bow was empioved to

the progress shown at 13 months. Mo other treatment was requied —ot aven a
ratainer.
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Cig. 327G, Fallen: ) E. needad no seoond phase.



J6. Jtaging In Mechanigs: The Matrix

The edgewise syskern was orginally promoted with the dea that all
freazment could be accomplisned simultaseously and in a matter af chiy three
rranths. It met with ultimate failure. This gave rise 0 the thinking of a need far 2
plethama of extraction. It aso becams promulgated on the bele” that nothing
mare thar denio-alveclar ¢hangs could be assomplished.  \We found that
treztment appled in sequences worked much better than straight wire.

In 19Y5, the asuther formukated a standard matri o which to plan
machenics. The primity was on (1) skeletat transformation and {2 mandibula-
autc-rotational contrel, The matriz consisted of faur main stagas with heo sleps
in 2ach stage. It has remained to be an excellent logic for varying throcgh
anchamans programs and producing the objectives set forth in the VIO and WTG,

THE MATEIX
COMMERNEING
-
CONTIMUIWG
BIOPEOGHESSIVE
CONSOLIDATING }"
™y STRALGHT
COMPLETING > WIRE
-~ 2
STAGE STEPS
oo Stardng Pracedure
I EOMMENCING ‘ih 2 Carry out
: 3 Intra-arch Ragolation
1l GONTINUING - 4, Tnter-arch Goemaction

I CONZOLIDAT NG

2 Inlegration and Tomulng
|deelizatden and Co-erdination

{ T Finlghing amd Oyar-teatment

v COMPLEYIRG & Retenton and Siablizaken
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37. Beactional Mechanics and Certical Anchorage Control

A continued proplem clicically was the aveoicing ot oxiresion o ihe
inTsors loge:iwer wilh the elewatior of the lower molars during inter-maxillany
vaaton for o condion of Class 3, Lewveiing proceduras wilh raverss curyes
an~ stzight wire lafl much i be desired. Problems enceunigred 12 wit:

1. The lower ingisors in desp bite will netintruda significanthy.

2. "re seling in somgetiton of the entire lower arch against the uoper

arch was poor 'ogc even with the use ot second order Dends.

.

The dstal mevenent of the complete JUppes arch was codnter to its
rateral develaprnert,

4. Elzstc tracticn on the lower arch was consistent witk its notural
erunive patte:n and 1enced to move it forward.

5. But, finally it was discovered that tha mest dramatic faciar ror
mandibular retaticn backward was Ingisor intaforence. This was the
coadition thot produced the first principla in Bioprogressive: to treal the
averbite betare the over-et and keap the arches unlockes. {Fig 28]

ir 4984 wn devaloprents fock place. Bowas discoverad, in the REEon
zror rearment of mixed cenlilions, that very littlz siippage of the lowsr arch had
ooclores. Itwas noted that the roots were torquing buccaly and at that acs, tha
sxtarmnal obiguo rdge was immeciately lataral o te fesl colar, *Tog holeing’
was fherefore conductsd in the bucce-lingual dresclioh not ragio-distally s
“weed had recommendec. (See Fiy. 320 & 35E}

Tha seccrd change was &ven mMore conzoquential. The difficuby ef ool
of Jpper extrusion and a nesd for a lighte™ "drag” on the lower, led o secticirg
of the upper arch. {Fig. 39} Thre benefrcial resuits were irmadiately apparent
Saveral years of cliica) experience and feedzack &d to a numboer of sestiors ta
ba amplivec.

By zomining a "secioning” method logetrer wit~ "cofizal® ancherages, a
whole new possibility doctrine developed. Class |l adults that previously may
hawe be=n treated with vpper extraction alone wers —ow treated —on-exirasticn
and with great gace

Seelinnal mechanics also worked nizely for Class 1] freacment. Probakdy

It has its greatest benaf! n treating oaceal cross.bre (Fig. 40)
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38, Extraction Mechanics with the Facile Formula

Whan g prermalar is extracied, there has hoen o lendency o over-
aypand canines.  This is becavse & premelar companent 15 MTISSIng.
Conseguently the posteriar scgmens must be contracted in ordar i compenssis
for the absence of 3 wolh. By usng the trating of & narmal csolusion and
ramoving Lha premolars {like a template) the prozlem is demorstiz=d. (Fig. 41)

Sevaral techniques evolved for corections following tha extraction of
pramalars.  The spur and beback methods employved with primary edgawise
caused posterior anchorage loss and was a majer preblem. All sors of
reinforgemont fechniguss evolved. Hresentiy. metal mmplants are baing used for
anchorage experirmentally.

Howeyar, with the use of rating scals pesstros, sectional meckanios,
segmental therapy, and tac aoplication of corticzl bana sites, anchorage
probiems were salved. The interpretation of the rating scales cleady indicated
that the retraction forcos employed werg several fimes heavier than reguired.
Extra-oral traction i unnecessary for the schizvement of maior anianor
retraction chjectives when the prescribad pressures are amphasized with ier-
mraxifany traction. Extra-oeal raction is emoluyed essemially for sraletal change,
oy the author.

e firsl key i3 that retractior scofians be activated peopetly. The
ezoond key s bits eponing management by interior Intrugion from the beginning.
The third key is patierce with light prassures for the meling of compsct bone or
nlanurn alveotare and patatal plata, (Fig 42)

With exlraction of premaolars, a unii is missing at the transition from the
canine to tha firzk mokar, Compromses can be made, but, for ideal relaticns,
staps or bayonst bands are necessary in the arch wire masiai to the
molarz. Even yey, A compromise may b necessary in ithe remaining promolars.
The 0.40 mm raises must remain for fucking canines in order 1o pravent over-
grpansizs. The lower premolar jecehas a soripromise -6° buecal rogl toogue.
(Fig. 43)
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For idead # for tho lower second pramclar when the lower first is abzant,
the mesigl-buceal line angle is reduced tn simualate the first prematar Bosh
anatorry.  The distal margnal rndee may alse be reduccd when nzcessary,
teavard {he liigual, 1o receive tee ingueal cusp of the upper 3rs: premaEr. When
the upper first premclar is removed, the upper second pramolar can be fpped
ferwsarnd shghoy to peomit norme? distal angulation of the upper caning rogat,

Many extraztlor. patients ars finished with insufficient upper incisor
terquing and bites thai are too deep. This fnvites lower crowding later as shown
by the Washington group in 1981

The Ricketts Extraction Pattom Preferonce
In the contemporary pracbcs, about 20% of total patients may be a

candidate for cwtraction for esthetic purposes. In early fmatment, by aotug)

count, enly 7% received premolar extractions. Clinictans obsenving anchorage

Icss with standard confinuous wire technigues will autormatically remave all Tour

first premolars.  Howevar, ieally the removal of four fisst premrolars presents

prabiems, A mere approprisle combination for extraction i= the upper

second pramolar cambined with the lower first premelar. (Sce Frs, 42 8 4%

i afher words, epper &s and lower 4.

There are tan raasons for the extraction of upper second premalars and
lowser Brst premelars;

1. The first deals with premolar crowe mass.  Froquantly the upper fiest
premelar is wider mesio-distally than the lower first premoelar. The zame
amcunt cof mesio-distal tooth material s nof removed  with rogtine
extraction of all first oremolzrs. However, the uppsr second premolar is
uften namower than the mesio-distal width of the cpper first premalar and
makshes more slassly the width of tho fower first premoalsr.



Following the awiraction of the upper first premclar, it 15 difictlt to akign
he raol of the second premolar with the root of the canine. Bulmn first
premelar extraction cases, the second premolar must either be inclined
forward or the upper camine rodt cannot be 2lagsd in its normal distal
pceition relative to the ceown.

The upper first premaotar with its double roct, is better designed to take
lateral strasses at that impartant sife e the ach.

The canine distal sontact with the second premclar in the upper is also
difficLit bacansze of the occlusalward nesial marginal ridge anatormy of the
second premaotar. The first premolar has a broken mesial marginat rdges.
After extraction of premolars, the Quad Helix is placed and rotations are
attended to Form e beginning. The ratraction section with 100 grams of
foree applied to the upper first premotar will be followed by a sumprisingly
generous amount of distal retraction of the upper canine also. Hence, the
anchorage factor is not nearly so exensive as might be assumead.

ln the lower, if the second premalar iz removed, the firsk premalar makes
a poor contact with the first malar.

Whaen tour tirst premolars are femoved and en-masse retraction of tha
amteriors is atlempted, the btz iends to ciose. |t cannot be zasily
leveled with straight wire again until space closure 15 completed.  When
the toveer first and the upper second premalars are removed during the
treatment therapy, the lower second premolar can be opposed by the
upper first premolar during the major stages of the correction.
Particularly in adults, space npening distal to the upper canine is a fajor
problam during retention.  One reason for tis is that space closure
cannot ba ovar-traatec.

In cldar paticnts with carigs problems, very ofien both the mesial and the
distal of the upper secand premolar will have received restorations. The
second pramalar may have an unsightly filling.

| (38



10, A1 the time of completlan of the occtusion, lhe mesial line angle of the
lowse second premolar ¢an be ro-contoured to simulsia the anatany of
tre lowsar frst premmatar.

while al' these reasons may be subile, when put together they can be
effective n the consunmate occlusion, finish and permanency desired,

38. Lip Surgery

‘fany crthodontists and dergsts fecognize fhe tight lewer lip as an
absetacle to the forward movemert of the lower arch or incrassing arch length by
advanecing the incienrs. History has shown that heavy force against a ight Bip wil
endanger lhe gingiva and end up with stripping of the Iower incisor soft tissuas
and nduce relanse.

Wa started with physictherapeutic measurses in the attempt for a reliaf of
the lawer lip sub-labial tissues. bnthe 70s, a surgical procedure was worked out
for paticnis with the quadratus inferons union, which iz present in 25% of the
Caucasian papulation. The mid-symphysial rapha in the [ip is removed, and the
muscie in the sih-labial arsa is sectionad. {Fig. 44)

Or. Siduey Fredricks also proposed a sectioning of the bueginator at the
imolar arca, and 0. F Caligivr isolated a distinct muscle band independent of
itha buccinator to extend from one sphena-mandibular raphe to the other, This
contzins the lower arch. | his we called the musculus franversars becavse of
its conlineeus strap.

in the upper lip, a lowering of the muscles around the lower margir. of the
petiform aparture has baeen cffeciive in lengthening the upper lip to circumyent
the noed for some of the LeForte iimnpactions.

10, Advancing-Reduction Genioplasty

Chin moedificaten through surgery can effectively save the patient from 2
full mandibular operalion or LeForte surgery. Adult Bioprogressive othodortics
with sectional mechanics, plus a ¢hin advarcement iz a safe and rapid procedure
in the hands of a8 good surgecn. |t is also much less risky. The removal of a
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section of bone  and tha slevation amd advancemest of the distal-fragment
cannol enly b quite dramatiz in facial esthatics, But it will Alse permit the paticnt
to closo the tips without strain. (Fig 43)

Care should be excreised in maintaining periostaal atachment and blood
sunply ko the fragment. Denudement wall oft=n be followed by resorptien of the
hore. Studies nava shown a remcdeling to be 25% of the advancement. 12's
well lo generously advance the fragment about that amount.

44, Distraction Osteogenesis

When arificial Tacteres are perdormed & the cortex of bane and the first
stage of bone healing has been initisted, thor the bone ¢an bo stretchad with
nave bone formation taking place. These procedures can be employed at the
syrmpiwsis to widen the chin or can be used to lengther the mandible at the
ramus-hody angle.

In addilian, tha maxitary complex, inciuding tha zygoma, can ba modified,
paiticukarly in many of the cranio-facial syndromes.

The clnician should, howeaver, lock to hese procedures as a a3t resat
raking certain otner alternafives have besn cansidered. The interesting factor i
the stability rendercd, This rmeans a modification of the pericstaum and the
stretching of muscles which means a comparatively rapid formation of new
SOrSOMares,

42, Semi-Plasiic Appllances

Fram fhe 1950= on through the 80s, experiments with progressive
positicrers were conducted.  We even employed estra-oral fraction on
posifioners o helo retract incisors as Kingsley had cone ‘n 1850, But most
practitioners gave up eventually and used various naterials for final positioning
afer active treatrmont.

with the successes of mandibular postaring in some patients, there is @
feasibility of this appreach. Ut is difficult to accept the idea that a modification of
basal bone zan be achieved with this appreach..
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Wheon it iz combined with imerproxiral reductien of tooth mass, e
plastic approach may b2 an aternativa in some moderate conditions in e adult
malocziuzion,

Tine key for suczess 15 cooperation and comalianes. [1is ironic that such a
movamant would emerge in ine profession &t the ssme time that the orthodantist
sought orocedures where norrCompldance was an issue  Time will el Far
certain, it ie not cheaner becalse the construction is so labor intenaive. A7 best i
will fill 2 nicha, but it will be a bait for the iDnocent general pracstoner.  Angle

called it “tinkering'.

43, Soft Tissue Behavior

Clercrans become gquite confused whan ving to imagina the =of tissue
profile behavior as a resJlt of reatmant, Esthetics is the mair gosl and soft tissus
changes coour gradually.  The prospective sendering on paper with the WTO 0=
therefore & rmarked step toward olirical sophistcation.

Diata on the groweh of the nosa, lins and chin was collected in order o
derive the fret WTO in 1950, Irenicelly, the walldes cetived have changed wory
little to the present day.

Tha first step in making tha determinztion is to ko the normal growlh
hehavior and mean sxpectancy. By learning sie sites [or g stading reference, a
procadurs can be mads orderly. [Fig. 46)

1. The nosg depin is relaksd ko the anlenor rmasal spinge. That beng
the "root bass”™ a ckange in the hard palate and height and depth of
the anterior nasal spine beccmes a key, om thet point the noas
qrows forward 3t almest sxactly 1.0 mm per year and the vanation
iz stnlingly low in all races after age & years.

2. The zecond area is the sub-rasal area alsn avaluzted from the
surve of the nasal sping basc in an oblicue direciion dowrmward and
forwarc. Bt usualy increases at 035 mim per year or ane mm sach
thres years.



Fig. 45 See Text
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The upper lip is nzasured from the |sbial of {12 crown of the upoer
imcisor. The upner lip thicknese wilt incraase with retraction of e
incise: but in long term an adaptation and growth will evarage
about (1.2 mm per yeur nerease.

The |ower lio takes its thicknoss dowiward and fonward from the
upper moisor. \When Division 1 conditions exist, its thicknass &
measursd from an inter-ingisal bisestion point I will lkewise
incroase at & rate of 0.2 mm per yeai, |0 both fips the thick Fp
byness ey increase 0.25 mm par year. Forgcasting is difficuit when
tha initial x-ray is taken In repose.

Sub-labial thickness increase s vary tlle at 0.1 mm per yaar  1n
efecl if the B poinl is moved, the sub-abial fizsoe will follow in
either direction, farward or backward,

Cain suain is perhaps the mest difficult 0 assass. Mentaliz
clevation can increase with pretrusion and also with lower face
height increases, M also normally thickens at a rate of (.2 mm per
year. \nmales, the symphysis increazes at 0.2 plus as much A3 .3
mr of soft issue ncease may ke ssen.  Prediction of the chin
tnerefors i3 rasponsive 10 the treatment.

44, Principles of Correction

&7 nld expression it teaching arthedontics is that there is no cockbook.

Each patent is 4 sepamate entity, et the dilerma exisls hacause students and
climicians request lessons on technique tepaatedly. Therg is indeed no shartags
of ostentatiovs and glittering practitioners eage’ 10 zell tnemselves ar sell thel

Howevar, general practtionas have for a century accused orthodontists of

harkaring secrets. The truth is there are dozens of orthedontic journals and fots
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an a worldwide basie and therefore there are no secrcis.  Orthodantios 15 a
comorshensive subject if it is to be known agequately.

A Ingical order forms a basis for practios. Opee the description of the
conditions surrounding the malacclusian is deternined then growth is forecasted.
The third slep is to establish chiectives, This was set tortk i Part 1. It s
arrphasized thal objectives in tirn are dependent on the clinician’s knowladge of
posaibiity with the medality chosen for the indrvidual patient.  Possibility stas
with the itformation on the achisvernents demenstratsd. Belief in possibiy
viclds confidence when resdlts ore repeatable. It therefore is evident hat &
clinician mest apply approptiate princiolas.

A principke is & general rith. s usually trustearthy, However, it is not
without exception.  The gand nlimcian s guided by principles not dictated by
techinicyues in=rpretad as laws to ba spphed as racipes.

If thare is anylhisg to be karmed from clirkeal research, it g thad aeveral
principles are invelved for the reatment of desp hite. Whern Dr. Albert Ketohum,
in the 1920s, recalled hundreds of pafients years after treatment termination, the
resuits were shockingly miserable. Dosp bites had relapsed 1060% in far too ey
patiants. Hiz agparent thecry had been fo traat deep Mie conditiong ag 7 it ware
due to mandibular *over-closure" Ha had, as many before and since, extruded
the pnsteror teeth, hinking that it was imposstble to intrude anteror taeth.
Parhaps the mandible had been "oyer-openad” in the trealinent process and ray
have closed again over Sme,

Dr. Clifiard Batlard of England, as late as 1970, was completely negative
toweard the ability to align lowsr incisors succossfully.  Why is it then that
Bioprograssive usars consider the f=ar of relapsa of dezp bite to be essentially a
non-eiity? The Uty Arch employad comocty with the proper wire has heer a
"Godsend’.

The first pAnciple in the treatment of deep bite. and 2l trea’mert for that
matter. ie to intrude lower incisors when indicated and to kesp them out of

functional intererense.
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The second principle is to adsquately torgue the UpDET NCSCra. We Luse
19" hrackets on the uppet cantral incisor and 147 on the ueper lateral incisar and
0~ torque on e lower INGIEors.

The third principks is ovec-traatinent of the over-jel giving fanctional meta-
pozitioning a chance 10 OpeTsie.

Tha fourth princtple is t prevent the auto-rotalion pf the mandible beyond
one or at most tvo degrees.  [§ the patient is Class 1. the opposite applies. Five
and six degree openings may compress the condyls and inhikit growth!

Qther principles are involved in Class 1 correction. Uniass the mandible is
propped opan and the condyle is compressed to a damnaged state, many studies
ave shown that the mandiole will seek the size and position that & would have
taken without treatment. Research has proven thig fact beyand queshon,

The maxilia, however, is a difierent story.  Science has proven that the
mid-face can be permanently atiered.  That being the reality, the treatment for
sketetal problems resides mastly in the influencaz on the maxiliary complex.

Despitz e dilermma there are some starting plans ard principlas that can
be employed. These are particularly challenglng in Glazs 1 conditicns. Thess
involve maxilary orthopedics, maxillary orthodentics. mandibular grihcdontics and
temporany activation. (Fig, 47 & Fig. 48}

4%, Consummaie Declusion

Medicority has no plase v orthodoentics.  the final cause of Fxed
appliances is toward perfection! Gne of the most incredulous situstions in all of
dentistry is that throughout its history there is no agreement corcerning the most
parfeckzd fit of teeth to siive for on a clinical basis. The number of formulas
haars withess o this jact,
In Orthodontcs there is a further condition, |t is to place teetn in positions of
resistance 6 the forces that produced the original malocciusion| With this in
mind, the author spent & career in s2eking the most consummate amangement o
encompass all the factors dlinically involwed. (Fig. &9) Other factors deali with
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MALOCCLUSION from LOWER MOLAR

CLASE 11 CLASS II1
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HJ} Growth and
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MANDIBCLAE CORRECTION

(1) Lower slippage
Round wire B
oT Cant plane (120 gr.)

{2) Growth pattern
GF{H'} Mand. orthopedics
(240 to 280 gr.)

{4} Surgical (adult}

RECIPROCAL CHANGE
Minimal FPrep B

Sectional A
(100 gv.]

Orthopedics A
Maxzimum prep. B
Sectional &

{200 gr.)

n

’ surgical LeFort

Fig. £3 Hicrarzhy of cosrection. )
A Tomward seveecent of Jower sech ond oo wosmer maisr changs by one of Zour

meliorts.
B Mevemest of nolo arcses :I.-'-':’.?.'i:n'_ﬂﬂ}'.
. Ezzznisally Bl zedection el mnadlla
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anchorage and corical avoidance.  The result was an ariangemai called tha
"Therapeutic [deal”.

The Eacile Formula was degigned to bring this about as much as pozsible.
Tha first requirement in clinical octlusion is o knew the key gites for check points
and objactives. The molars are the foundatfion! Eut the key io the molar
seclusion is the upper second premelar fit (at contant #14).

The second kay site is hugco-linguaily at lhe jower firsf pre-melar, This is
the key to the canine {at contact #18}.

The third key is the inter-incisal angle relation. hMast clinictans under-
torque the UppeEr INCISOrS.

Arch formm, Curva of Spee and denlure emplacement are other factors.

In erder to make occlusal relafions & science, the contact siops wers
rumbered, Theze are registerad in the marking tapes acclusatly,

The arch dimensions were displayed and arch forms wers: shown eatlier.
It is ¢lear that orthodonlsts throughout history have fnicmananed second
permanant motars. Spedial sfttentian o tube design was Tound necessary.

There is litte remscn not to produce ideal refations routingly. B means
setting up prapetly and theh pertarming.



Summary
The words of Robart Heni, one of the five great American arists, comes

to mind in speaking of movements, He said:

‘There is e new movement, thare always nas been the new
movermnant, and there atways wil be the new mavement. [ is strangs
that a thing that ccocurs ke clockwork should abways ¢ome as such &
surprise.  In the new movement, masters make ther ristakes and
mnocent apes follaw. It 15 necessary to pierce to the core the vatue of a
new movement rather than baing swayed by the senzation of its exterlor

L Every movement, avery evidence of search is worthy of the
sensidaraion ot the =tudant,

»  The =ludent musl lpok things squarely in the facs. knaw them for
what they are worth to him.

s Join no creed, but respect all for the truth that is in them.

=  Thea battle of human evolution is going on.

| hera must be inyestigations in all directions.
¢ [Donct be afraid of new prophets or prophets that may be false,

v Goinand fird out. The futura is in your hards.

Faor this dissartation., a sroad seanning of the sciencez and the chnicat
aspects wete considered. Professional attitudes ware examined.

Miost profassionzls fall into complacency, because a forced change
raugses stress, which people try to avaid. MNew movements can, hpwever, be
exciting to some who have an advemurous spiit. New movements may break up
fhe drab roufine that a professional can become locked into.

Many new developments have taken place in Physics and in Technalogy.
These were diacussed in five categories with reference o appiication io
grihodontie interests.

-
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Thare iz a new biology, With the discovery of DNA the nucleus of he e=l|
wis erraneously considened its brain; tha nucteus s aciually the gonad.  Electron
ricrosceopy has opened up a greater understanding of the g8l membrane with
protein and sugar molectles af it sirface that interplry dircretely with the
imteediagte amironment-the interstitial fluid. Hence, the membranz iz ite brain,
A cantact is also made tun cell lo wel. Bight separale subjects in biclogy were
discussed. Besause we practics with hiclogic principlas, these aspects become

urportant issees o meld with clinical science.

Twalve topice were reviewead under the general heading of movements in
the clinical azpects.  Thirty years ago, 1 raised the ire of several educators in an
audience whan 1 made the staternent, "Schools do not teach cephalometries.”
One professor was quite distraught insisting that they taught seven different
analyses. "That was just the paoint,” | replied. "You may present a ot of Ny ners
but the: s 15 what the student 13 to do with them.”

How many schoaols insist on a2 WTO for each patient? Literally all still raject
the whelz idea of a VTS to maturity? How many teach growth and then sdviss
waiting undil growth [s nearly over before staning treatmeni? How many employ
frontal head ®lms for analvsis, monitofing or planning?  How many rootinsly
emoloy joirt tomographs?

These procedurss pertam to disgnastics oF the compiste determinaticn-
resofulion process (ORPY.  They also relale o methods of serial analysis, a
parspectiva of growth of the mandilzle, op 8 curda, and the impaortant azpacts of
condyle behavior.

The idea of eady trestment just wilk not go away. This is despite the
efforts of many theorsticians i education. Also, the clinician faces the problems
of the tempero-mandibular joint which denial will act solva. Thus, thera wars
twelve clinical categories that |pomed important enough for diselssion.



The last group of suhiects was piaced under the heading of mechanics.
Fourteen categeries also were covered in this group.  Starting with appliance
designs more than fifty years ago. research has led 1o a “Facile Forrmula™ for the
most practical use of tube and bracket innowvation.  There were factars in
anchorage that needed to be consldersd when the orthadontist choozes to
axiract premolars mostly, in the end, for satisfacBon of esthefic reguirements.

In contrast, o the idea of complete simultanaous “contral” procedures, the
idea of staging hae proven to be of great merit, Priorities are selected and step
by step progression toward the goal is a sensible course.

It i5 indeed amazing what can be accomplished with two uppsr molad
bands when used for the Quad Hedix or for cervical extra-cral exbraclion or face
mask, f the root ratings are not known and applied. the othodontist is facking a
maosk noteworthy tool,

Slngical procedures are well known, bat the application of the genioplasly
along is under-appreciated, Ristraction-osteogeniss is a remarkable tool and will
find its rightful piace.

Plastic appliances may have an spplicafion, buf, sconer or later, many
clinicians learn o go ahead and ptace an appliance and pet on with correclions
rather than procrastinating or becaming frusmated or settling for inferior work.

Ag an aid o colleagues sinuggling with soft Essie behavior, the growdh of
the noss, ips and chin was described. Clinical experience and close study of
tefora and after lp behavior will help with soft tissue forecasting.

While standard treatment modalities are described, the cliniciar usually
does best by following basic principles. Sonme of these were coverad particulary
with préblematic decp bita.

Wailimm: unlit I3st, the kays in the "Therapaztic ldeal" ccclusion wers
pescribed t&gé'mer wHth contact stops as a process toward perfection.

124

Lo



CRTHODONTIA
By Edward H. Angle, 0.0.5 ., 5t Louis, Missouri

Aecording to our Meramne it is now 35§ years since we Bsgan the practice of
srthadonda. Its giory reads like a ramance and is pxcaedingly interesting, showing, as
it dogs, the varaus evolJtionary stages through wh:ch it has pazsed anc the wondar.l
hfoldings which hiave taken placa Ih evary phase of the subject  He histany is similar to
that of mest sciences in thal ighorance and crudity of thought has been gradualy
eliminated and supplanted by knowlédga af the trth amd coract principles. urkil today,
we cap with Tuth say, the science of orhodontia hzs sttained a high degree of
pefertian.  The subjgst has been oroadly studied, the stiolooy has been ably
investigated and the sigte {0 which (e regulating appliances have Besn Brought is
probably vary nearly perfect. 5o that, with our present knowledgs of the sciznce, it is
pessible By beginning at the proper age. o bring about meost woniderul results, even in
patiemts afflictes with the meost noticeable deformities.

Crameed and harmowed arches are new easily enlarged and made {0 assume
that graceful fam in harmony with the pacudiar facial type of the indivicusl) twistad,

inlocked and catlocked teeth are made to guickly yisld to the intelligent apphication o
farce and o gssume positions of uzefulness in &g ines of oauty. |0 those marked
deformities of ofthognathism and pragrathism ihe tzeth may be adjusted, and the
maxilla moved backward ar faward until lines of facial harmony have been established,
and, - last, angd moro important than lf the teeth may be braught in hamony with fhat
great law which is ™2 basis of 4ll dertistry. namely, voract acclusion. Wilhcut this, no
aftficial danmure. filling or sorected case of ireguiariies was ever yet a g3l sucosss,
far the establishment of perfect osclusion means the esablizhrnent of harmony
throughowt. Printed from The Dankar Meviayy, Marcn 1806

This staiement in 2002, ane hundred and six years later, sounds hauniing, does
it Tiet'f

Beloyed students and colleagues, fulfil youwr obligations to your tirme, The
pursuit of knowledge is endless.  There i no plage for ignorance in &
professional endeavor,  Confusion breeds frustration and stress. Theraforz, be
an eternal student, Do not let disarder and depression Oy your life.

Profound knowiedge has many victues. Organization and order puls i into
perspective. The application of knowladge resulks in confidence erd secUnty,
which drives purpose. Boldness and success are twin brothers, Achievaments
are the foundations for kappingss.

Mew dimensiohs are always available, g0 stretch the mind! Every human
has the capacity for etheric discharge!

Fobert Murray Ricxetis
Scoftsdale, Arzona, 2002
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RICKETTS PUBLICATIONS Avaiable vpon Dermsand

Conoapts of Mechanics and  Bismecnanics £50C 00
Consumrsate Oeclusion 40,90
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Eetra Oral Tragtion: & Rebirth B0
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Patential for Slinisal Sucsass: Principles and Ideclogiea 35,00
Propertias af Daauby in Life: A Seargh far Order in the Unnearse 40,00
Provesationa ard Becoptions in CranigFacial Crihapadics “BEO0
Progressive Cephalometics — Paradgm 2000 400
2usad Helis Therapy: The Greatest Frophet in Orthoontzs G003
Raappeanng AMensan 22595
Aafined Conterr ponzed Jrthodeontics 1595
Retentior & Mansgemear: ab.a0
Strelching the Ornbedertic Mind fo Mew Banensiors f0.00
Story ol Facla: Sronth 100.00
Temporo-Mardibuizr Joint & walumes, Price far each valam. E0.00
Ingeratandime e YT s Construction and Mezhanios far Execution (22 val) &71.00
Litility Arch Therapy .00
Why Fear Carcr? Ik Pregsy, L
izdam of Sectional Machanica: Non-Extrastion AC.00
Syeilzhle i Spaniah:

Cefedomelria Progresiva — Paradicma 2006 &0.CHE
Corveplos de Mechanica ¥ Bromecanica .00
Entendiardn EI w10 Su Coretruce'&n v Mecanice pera fa Eiscaclan 2 vol) QA O
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