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ORTHODONTIC TREATMENT FGR THE YOUNG PATIENT
(EIGHT LECTURES)

PREFACE — THE THREE CLINICAL DIVISIONS

Tha DRF

Orthodontics, from a clinical standpoint, can be organized Inta threa
divisions. The firat division is consldered diagnosla, With an extengion to Inclkde
tresiment planning & came to be callad “diagnostics.” Currently the whela “work
up” procedure i= called the “Determination-Rescwtion Process" (DRP).
“‘Diagnosis" for medical parznce means the determination of the nature of a
condmion, or the dacision reached regarding it But in orthodontics It means mora
than that. it actually entsils @ “prognosls” which is defined as "the taratelling of
the probable cuteome”.  Bub further, disgnosis and prognosis includes the
dacision for prospective resulls from the application of specific modallties.
That gecision process thus 2ntails the produstion of "chjsctives.” For this reason
we will refer to the first area as the "Determination-Resclution Process™
shonened to DRP (Fig. 0-1A & B It Is represented by the WTO ang vTG
wihathar made on papar or in the mind alona.

Biologles

The second diigion i “hiolegy”  This includes stigiogy. growth,
patholagy, peychology, and tissus responss. But esthetles is a rrajor fackor that
empowers orthodontics,  Because esthetics involves emotichal responsaes,
beauty s placed within the biclogic categary. In fact, the whols subjeck of
oeciugien s involved with biclogy bBesause it involves anatorny. physiclogy.
growth and deveiopmeant on a clinical bazgis (Flg. 0-2).
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Rlagnostics graduaked into 8 complate Determination — Resolution
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Mechanics

Although many clirigians may assess maechanics 28 the primary facwor, it
i5 praced hare as the third division, When the clinician is first trained and s
leaming, the art of machanics becomes a precceupation. But enes technigues
are mastared and the mystigua is gone, mechanics becomes orly a skilled
manual practica. As new materals and new knpwisdge becoms available
mechanical procedurss may change.  'Wa therefore say that “mechanics ts
ephemaral but biology s immortal” (Flg 0-3).

Imperathves In the Young Pationt

There 15 no aspect of arthodontics that the three divisions isted are mars
ohvlous or imperative than with "eary freatment.” Diagrostles (or he DRPY for
the child requires zome zort of forecast of future development. aven if only
imagined.  Conditions of mouth braathing and “habits”™ are paramount to the
decisign-making procass,  Mechanics may invelve ohjectives fequiring the
dfstincdon between "crihopedics® far skeletal changa or strict “othodontices” for
dental chamge akone.

Thus, decisions an mechanical therapy are based on the DR®. Bt It
order to be guided and directed with mechanice, the total process must go
through biology. It is biclegy in the final analysi= whare are founded tha
puesibilitias and lImltatlons and whers fsks are dotormined [See Fig, 0-1}.

i4
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LECTURE ONE — BASIC PERSFECTIVES IN YOUNG PATIENTS

| INTRGDUCTION - SEMANTICS

Basic to any profession is terminology and somenclature.  Dafinitions ar
accepted meaning of a tamm will somearimes lzad to unintended interpretation. |t
I8 within this conkext thet the waords “eary” and *late” prove o be difflcult in
Sormmunicagion,

"Early” |s often related to heing near the beginning as opposed to “late”
which i foward the end, "Earfy” Is offen congidered as being or accurring sooner
or hefore the usual or necessary. R may intuitively suggest "too eary”™ The
problam comas with whe or what determines the usuzl or necassary. |t
seemns that Or, E.H. Angie and Dr. C. Case set the tima,

“Late" means after the appolred or proper fima, |t can mean delayad or
coming after the usual or expecied. It cam aiso mean slow or fardy e
development. "Scon” means immediate or ahead of tima,

These terms mqulre some discussion and clarlfication.  Clinical
orthodentlc terms affect seven thought processes. Being early, soon or late
when referring o clinical problems car infar diffarent concests.  Pmbably and
faramost these thoughts pertain to grewth and developmant. But secondly is thae
idea of tooth and jaw relationships that bacome too easy of too difficult to coneet.
Thirdly is the idea of "converience™ and "efiiciency.” Fourthly is the jdes of
economics. Fifthly |s the idaa of possibllity at different ages. Sixthly may be
the concern for "psychodoginal factars.” The geventh fastar pertaine to stapblllty
{Fig. 1-1A).

1s



| Definitions:

Early - toweard the beginning, seonar, sefore, ahead of time
Appoirded fima - wsual, neceszary
Lalz - iowart the end, delavad. slow, tardy, afar

Acceptance of Timing is Compounded by:
1. Growih — No growth
Easy = Difffcull
Convenience — Inepnvenience

Economlcal — Castly
Possibility — Limitation

G peration — Non-compllance
Stability — Instablllty

Mmook won

Summary of Semantlcs Fig. 1-1A

_Subjects of Concern in Early Orthodontic intervention:

1. Blokogy

2. Diagnosis

4. Growth

4. Envirnmertal effects

Srowth prediction
Treatment foracasiing
Early Traatmeart Modaiities

oo o

Jummary of factors which are bagle to Early Clinical Wonk Fig. 1-1B
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L-EIF:I'E treatment is condusted unarguabky after growth and developrment, for
pracical purposes, has been completed. Eseentially, sciantific evidence points
w0 amean growth cutoff of 4.8 years for females and 19.0 years for msles. But
0 Eke advantage of growth two to three vears before growth maturity s
required toc enjoy growth advantaga during the course of orthodoniic
treatment. Alao, stience has indicatad that growth of the jaws siightly precedes
general somatic growsh,

I order Lo circumvent tha probiem of “too =ay™ or oo late.” the term
“treatment in the yound patient® has been chosen. Young pecpla are still
growing. In thie context, “aary™ would msan whita growth and deveioperent still
iz avallatle,

] SEVEN SUBJECTS OF CONCERN

There are seven subjacts that have come to light az imporiant sources for
consideration glinically for the Jwvenile patisnt (Fig. 1-1B).

A Biology

First, &5 mantioned before, is the sense of biclagy. Biology means |Ife
and lining tissues. Bul @ach tissus |2 composad of celle. Every matured osll hag
its progenior,  Functlenal eslls have needs for survival and preservation of
hesith. Thase ara 2 supply of oxygen and nutrisnte and contesl of the pH and
glectralvtes,  The removal of wastes and toxine are paramount o life and
stability.

B Diagnosis

Diagnosis in the zhild patiert actually scares some cilnicians away from
treating yourg palents. The fazr of doing the wrong thing, anc the mysteny of



futura daveiopment leads to an unesrzinky. This |leads o sithar the practice of
obsenvation or avoldance of the young patient altogather. Confusion leads to
‘mmaobility. Tha cheoics sither to avoid yvoung children or o simply observe them
actually s & decision. For instancs, in Class | whh severa imbricaunn, the
arthodontist can ebserve, sarially extract or ireat with expansion. Thus, fhere
are four choices: (1) to avold, (2) to obserse, (3} to axiract or (4) to trest in same
mannar,

C, Growth

The third subject is growth. One major omobtem iz standardization of
trustworthy methods of referencs for cephalometrle analysis and growth study.
The head x-ray is the only reliable ool &t the cliricians’ disposal for initial
evaluation and for the latst |nerpretation of growth, Due to =0 many references
affered in the past and with confusing findings, the cliniclan may withdraw from
cephalometrics in diggust. Rather than locklng for order, some Investigations
seem 0 dellght tn focusing on the Rickette, Bench, Cuglro, process as 3
Pevdldenng complaxity, However, growth san be reduced to simple expressian
with the use of the "four position analysls” {ta ba discussed |ater).

B. Envlraonmental Effects

The fourth sebject deals with "environmantal effects" In the beglnning
of cithodontics, sach rraivcolhesion was analvzed an 2 physical-functicnal hasis,
twas praconcluded that fhere must be a “machanical sawse.” The central ides
wes 1o comract the malfuncticn and o peoduce nomrs! funcilom.

Darcy W. Thompson, Broadbent and Bradle changed this therme o cne of
genetics. "Dominancs of the pattern was s principle idea,” The result by 1945
was a generation of githodontists who “reated to the pattern™, bath sheletal and
muscilar, rather than attampting te sroduce a change n the skeistal psrts and



the functional environment.  But in the woung patient, hablts and breathing
problams Joomed as significant. Assessments of Iongue and lip conditisne were
mads with the Rlcketts classification in each category. The envimnmantal affects
o the ccclusion became & part of contemporary atsantion o each young patiant.

E. Forecasting — Growth Pradiction

Probably no more controverslal jssue iz present than that dealing witn
‘arowth predictlon”™ In fact, the statement "growth Iz unpredictabis™ has heen
repeated from the podium for so long thal most cliniclans are afreid to awan
challznge that belief. The use of the modular idea in 1350 lad 1o short range or
twonto-thrgs year worthwhile pre-treatment forecasls. However, by 1971, an arg
of growth of the mandibie was discovered which, witk zexual cut-offs, led to
remarkable imaging sccuracy for 10 t0 15-vear projections in tha ahsence of
catastrophic funciional insuits or acciderts. Growth foracasts for practical
applicatlons have been shown to be possible beyond the ninety parcent
{90%) laval.

F Planning of Ohjectives — Treatment Ferecasting

Going hand-it-hatd with growth prediction are abjectives of treatment
forecasting. The problam in rendefdng a two year WTO (visualized treatment
obiective) ar & ter year of more VTG (visualized freatment goal) i3 the shility to
[recast also the possibilidas of treatment.

Crthopedics in the maxdlary was scigntiftcally proven by sortralled studies
in 18960, The distal movemeant of malars was proven in 1953, Intusion of teeth
was shown cephalometrically in 1848, Some investigstors have ataempted to
feat the acouracy of a WVTO and WTG mada by the computar, after the fact. Thig
is vunfalr and a misguided axarcise when the original traatment was not planned
and menitared from the WTO in the firef place,

n



G. Modalities = Early Treament

The savanth subject particutady pertaining to aarly carg involves treatment
modallties. One amosting observation frorm compuier composites iof groups of
tresgtad patients) s that differont modalities do produce different resuits, Cne
probtam holding back the popufanty of early treatmernt was the application of
inaffective orthopedic appllances. Bald treatment approaches were required,
“Early” treatmeant cannot pe approached as a ha-hum propogition.

Eeaming reatment methods for the young patient is mora challenging
than leaming simple straight wire techniques, This may account at least in part
why olcer cliricians have shied away from young children, The tima nas LOMmE,
howevar, when the crthodontist can no longer set back and work on his At ing
list of patients when the fully deveioped malocclusion becomes as sevets as it
can gat. The curment young orthedentist is more interested in pessibilie. This is
tha seniral theme of this serles of lectures,

m DEVELOPMENTAL CRITERIA

A, Facial Form

A diagram was compoeed ag seen in Fig. -2 %or & rapid view of faciors in
child developmant.  First is the need for knowledge of the craracterstles of
growth arrests or detemrence in development,  For the mandible. the <y iS5 tha
sehaviar of the condyle and ramus. For the mid-face, factars in the nasal caviby
are significant.

As Cusheng once sald, “a doctor cannot make a dlagnosis of condition
untit he is aware of its existence.” COne glarming factor, iz the evidence buliding,
that sertain popularzed rmodaliies may indeed Inhibit verical growth of the
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mandlbular ramus, avan though the teshnique employsd has boan proposed to
stimigate mandibular cevakaprment and this includes many mandibular poefaring
methods.

B. Facial Asymmetry

Asymrmetries are caused by natural imbalances {due to  faulty
neumtmphism), or from accidemts or disesses or seovers functional insults.
Absolute symmetry is rare indeed. When some asymmetries start, they can
be corrected o improved when started aarly,

.G . Digeana States

Dizeages may not effect growth if thay be of short duration, Nature tends,
in her time clock wisdom, to rebound when miner ingults octur.  Howaver,
prolanged systemic dissases and jocal dissases connected with the airway can
produce penmananl effects. Amang the most serious of all diseases ancouniored
climieally is heumatoid arthritis in which the condyle of the mandible is destroverd .
Ivzctions may also be sericus, Traumatic arthritic is slmiiar in afect to
oetecarthrifiz.

b. Forces of Oceluslon

Twa factors in denial devalopmant seem to be connected.  The fisst Is
erupiion and the second is dift. Erupbon is usualy scneiderad to be the
Frocesses involved in the development. Movement of the toath from tha seven
varzlors of malocclesion into the line of ascelusion involves bone medification.
Drift is thought of as the process of change aftar the leved of tha occluszl tabls
nas besn reached.  “esth tendd to follew “lines of Imast resistance™ cduring
development.  After aruplion, the movamant of the whote arch takes place ag a
Wnit {Fig. 1-2).
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E. Tooth Moddication

Sophisticated orthodontice can be exacting, Size and form discrepancies
oy, Tiny hinh-speed diamond burs are a biessing for minar foeth modification
But usually are more appropriate in the late care of patients.

F. Seral Extraction

Serial axiragtion is & subiset reduiring much knowledge., It Is not
conducted Tor the sole putpose of melief of crowding but, © doss not mear
progressive exiraction of premolars as is often presumad, Relief of crowding al¥
extracion can, however, be an approprista adjunst to development in the Prapet
Sifuation.

G, Foracasting of Impactions

Mo ather aspect of developmart is mora critical than tha forecasting and
praventlon of Impactions or the detrimental results of davelopment of reficuiar
eyatz. If a canine impaction can be avoided, it is of great service to the patiant,
Upper canlne impactions have been proven to be predictable at age 8 years,

space for lowsr third molars has been proven alsc to be prediclabee.
Semmactomy performed at ace & o 9 years enhanees the devsinpmant of the
Icwer gecond motars and whols iowar arh when irpaction is predicted.

~or tha mest part, by age three about seventy percent (70%) of ubmata
size at maturity has aiready been achioved. By age four and five and with the
arcial mathod, forecasts of the mandible sre retnarkaaly accueate, When Srowth
insuits coour, the rules change {Fig. 1-4).

-
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Exreme Class U without treatmant = rather sazlly faretasted. Llkawise
forecasts for long faces or severe retrognathic types are rathar easlly rendared.
Howewvar, pfagletropic mandibles in tha VESY yoUNQ S80S o respond somewhat
k& treatment. Menditde fonm has been noted 1o change particularly simuitanesus
with or dus to induced opening rotation which theoretically causes conhyle
CoMmpression.

Y.  PHASING — CLASSIFICATION OF TREATMENT TIMING

Ag a student in the late 1940's, the author was not tavght to cars for
malacelusions in the declduous dentiilon. In fact, tragtment in the mixed tl=ntition
was congidered nonsensa,  However, with participation on a cieft palate wam
ared presented with the challenga to pravent the arowth damags from heroic lip
and paiate surgary led the author fo very sarly treatment experments 10 correct
ooclusal conditions that were headed for overlay dentures in the clef afflictad
child.  Attentish became directed even to the newbom.  In the declduoue
centlion with = 040 gold “w” appliance skalstal changes wars induced n the
whaolg mictace. Frontal Tomography was employed for study [Fig. 1-8),

At the same era via the visw offared by the body secticn x-ray technique
of the joint (Tomography-Eaminagraphy), onthodontic meatmeant in the adult
pationt wes esplored by the author. Thus, treatment at both ends of tie ags
sCale was conducted and studied al the zame fime.

It became ewvident from the rescarch conductsc that dferent levels of
devalopment wers appropriate targets for treatment.  With Sxparense, non-clat
patiants also came o he freated in the desidunus dentition. Organization of the
time frame for starling ortadentles wae needed,  Four nhases” of treatmens
bacame svident and were labelad w0 wi {Chart 1-1].
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A Prevantive

By 1960 the wea came from pediatric dentisty for Cprevertive
orthodontics” but the ierm had prevously bean emplayed by Wyiie, The
objective became one to proventing, if possible, the malaecluslon from vl Fg
ke permansnt dentitlon.  Because the permanent first melars are guidad by
tha position of the secend deciduous molars ~vary =arly” treatment has =
sound hasls as described by Angle in 1924, *Praventive” usualty will abiain in
ages S up to 2ge 7 years.

B. Intercoptve

This term is a legacy in orthodartics. 1t pertaing to the mixed dentition or
ages T to 10 yoars, The obfective 13, howewer, to set the siage for nomal
development of the prermolars and permanent canines. Tha diferance batwesr
tha desiducus and the mixed dantition is severity of the malocciusion and amh
length shorans atthe tima of eruptior of the permanent molars and incisors,

. Corrective = Intarmedlate or Ramedlal

Correclive was alsc a legacy handed down in the profession and was a
term applicd to all patients with the parmanent testh avallable. |t wag relzbelad
“intarmadlate” in order to differentiate those circum-adalascent patients with
permancnt teeth bul stilf with potential growth avallable. Traatment at thic loyel
parains o age 11 o 14 years in females and 11 to 16 vears in males. This has
bear the traditional time far slarting orthcdontics for one phase. The term
‘remedial” means o corract = matady.



CHART 1-1

PREVENTIVE
INTERCEFTIVE :
¢ BIOPROGRESSIVE
CORRECTIVE
STRAIGHT
REHABILITATIVE WIRE

TIMING OR PHASING OF TREATMENT

Eady Treatment

Freventiva [3-6 yaars)
intercaptive (710 years)
intermediage (11-13 ¢}
Intarmadiate (1117 2 )

Late Treatment Adult — no growth
Rehabilltative

Campraheraive
Amelioratlve
Reconstructiva
Reclamative
Orthepadic
Surgleal




A. Rahabilitatrve

This term, taken from gensral dentistry, was applied to adull treatment. It
appiias 10 patients whers o growth is expeclad to goour. This last phase was
alas dwided inio s types. For reference, these were  ameliorative,
comprehenshwe. reconstructive, raclamative, oithopediz and surdics:.

With an idenkitication of these phases, a'better order was established for
communication in lhe clinicat field, Dealt with specificalv in these lactures arg
the first two phages, but with growth the intermediate patient skoukd alse be
tcleded in the “early” procass,

V. STAGING

"A" phase can be an independent part of a whole process, a stage s also
a part but referred to as a confinuum,  With the Bioorogressive ides whan 3
treatment plan is camed out, the sequences are exeduted in a deslgned
progression. Consegquently, there |s no time lapse betwean siages.  Staging
applications has wvirtue in many difarant kinds of endesvor.  Priorties and
hiararchy of requirsmenis are presented which clarify the whale proeess. Four
stages and aight stages were astablisned {Chart 1-11).

¥l. WELCOME TQO THE BIOPROGRESSIVE FAMILY

During the authors career, a grest conflict was withessed smang
arthodontists themsalves and pardcularly betwesn orfthocontiste and genesal
practitioners. By the 19580's tha sonflict had sxtended o tha public tabloids and
orofessicnals wane suing each other 28 well as testifing againss aach ather in
GOUM cases. Al this was damaging o the whole feld of dentlsiry and parficuarly
arthocdantics,  The alther, having iectused and debated widely with colleagues
naving differant thecries and modsiities, atemoted v organize the differences in
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point of view. Sidy different categorias of differences of opinian wers found Lo be
involved in clinical practice.  For teaching purcoses, thess wers reducad o
tiveny 25 shown in {Chart 1-11).

A, Three Idsclogias

As the situation was studied, i became clear that #res basic “idenlogles"
axistzd, Thess were termed Functionalizm, Tradiisnalfzm snd Pragressivism for
idertfication. Each seemed 1o possess an integration of a body of *beliefs" ar
“agsumptions”. By unﬂerst:an-:ling the different theores, it was hoped that beiter
harmony I the profession couid be estabiished. Cne of the salient izsuas
Invalved the Himing™ or when Lo starf traatment.

Major disagrearment still axists and one purpose of this lectura sedes is to
prodice evidence or “documentafion” of the walue of aarer interventicn
parficufarly as opposed to traditionalism which prefers the permanant teeth o be
present before starfing, The student can examine the twenty areas cited and use
the chart for farmuiating a personal Belief ar cheica of practice.

E. The Pendulum Shifts

The beauty of knowing hislory is first that by Erowlng it. cne haz a =ange
of belonging. Sacondly the elnician can undsrstand what happened in the pasd
and distaver perhaps the reasons for the changes. it became clear with sty
that througheut crihcdontic eveluiion sarly tresiment paralleled maverenls Away
frcrm extraction and surgary. On the ather hand late treatment was charactarized
hy theortes for extracticn of testh. This led further to the entertaining of the idaa
of necessity of surgery. Furthermore, late treatment was more tooth-orent=d
while ezHy treaiment tendad to be maore totaily patient orientac and snore Biologic
in character (Flg. 1-8).
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THE PENDULUM OF QBJECTIVES IN
CLINICAL ORTHODONTICS

|, Tha Pendulum
A The deality In the swing
1. Orthopedics vs. Orthadontics
d. Early Treatment vs. Lats Traatment

B The modemn trialegue
1. Surgery

li. The Eras

A. The early swings and debates

B. The later movemanis
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C.  Analysis of the Shifts

Starting in 1850 with the objactive of simple siignment, partloulady of the
uDper arch, non-exzraction was a goal. The first shift oscurred by 1880 when late
reatment involved extraction.  This was at a #me at the beglnning of Angle's
wark. By 1210, after the advent of intermaxiilary traction, the tregtment of YOLING
patients was widaly advocatad |n the literatirre, This was & sixty-vear cyele (Fig.
1-7).

Wlth the: invention of the Edgewise bracket in 1929 togathar with the gosl
of rapid treatment. orthedontists were sehnaled to wait for the pernzenent teath to
be present. By 1840 a large movernent toward extraction was underway.
Analysiz suggests it was largsly propelled by the early adgewise Expaisances,
This was a shift of about another 30 yaars. But Dr. Slas Kloehn offsst thls in the
T450's by showing the benefits of mixed dentition “head cap” therapy. Yet, the
extraction idea parsigted into the 1980's with “setal sxtraction” and “waitng for
facth”,

By 1570 — after ahout 40 more years —~ a true shift toward non-axtraction
and sarly traatmant was undsrway. This was prompted by (1) early removable
modallities, (2] arch expansion wilh suture splitting, (3) iong renga forecasts, [4)
shiglling techniquas and {5 cavy third molar germactomy. Maxiltaoy
orthopedics had already been proven =cigntifically In 1960,

Yer, by 1280 Lefort Surgery and sapittal cots on the mandibular ramus
tegather with ngid fixation wers developed,  This tended again to draw
praciitioners away from the eady reattment option and walt for hemic muliipie
gurgical irtervention {Fhg. 1-8].
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Surveys in the 1980's indivated that extrectlon of four premoiars had
certered around 20% of a practize as compared to the 90% with Bagg theony.
et similar surveys ingicated that orthodontists stil prefemad to see patiants no
earlier tham age 10.

Thus three complete eyeles have besn experiencad in the profession,
One lasted 80 years (1850 fo 1810); a second was ancther 60 vears {to zbout
1970).  When factored for emgller perieds, there were about five Gyales.
Hopsfully, as knewledge, skill and modaiities come to light, alt but a few YLINg
patients will be saved from premelar extraction; and even lass wil reguire
arthognathic surgery,

¥il. CURRENT ARGUMENTS AGAINST EARLY TREATMENT

From exparience and discussions with fellow practitionars, oojadtions to
intarvgndon in the deciduous ane mixed denfifon phases cenler on thirteen
lssues. Thesa are lsted with no hierarchy intendsd, Through experieness in
tsaching, perhaps thera is a hierarchy not recotnized before. Ses Chart T4V,

A, Factars in the Debate

Frabably the firgt (1} is uncartainty or the belief in unpredlctability. Thare
15 & faar of doing the wrong thing and 2o, in the author's apinian, doing nothing,
partacuiarly in extreme condliions, rmakes a wiong decisian, When confusion |s
present, immodility 15 produced,

The second {2) most common fear, as guestioned io students in different
universitias, is the belief in relapse.  Ironicallv, this seems o suggest that no
relapse aceurs from latar treatment. What a joks!
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Frobably the third (3} argument is the fear of prolonged manzapemeant firms.
The quasiion is whether it be the doctors’ thme or the patients’ ime. Often the
patlent opinion is not asked or the case presentation may be skewed towsrd
dalay, But prolenged fime involves at least four other izsuss. These ara:

(4] quastions of efficiency and costs;

151 lack of profit;

{6} the "Euming up” of patienl's cooperaiion; ard the

i 7 logistles of management over & perod of development.

The next issues are invalved with discipiines and dogma in teachinns
within the orofession. These include:

{&] the belief in [Imltation of orthcdontics to the siveolar procass:

{89] the Hmitativns of axpansion even within the alvaciug:

{10} the inability to move molars distally;

(11) the dominance of the skeletal and muszcular pattern,

Ancther factor (12), taught with fervor, was that anything done with the
decidusus dentition has no effect an the deveibpmeant of the parmanent dentition,

The final faclor (13), against early treatment, is the graduate edusationg|
procaas leself. Originally, graduate orhocontic education was less than 2 ore-
year duration.  This did not pammit time to trest and obsarve younger patiants.
Managemeant, over tims. by staff membars was & nuisance and unproductive.
Thear were w0 many desparate patients available that yaunger patients ware out
on hotd. Therafors, the education of managed growth and development was
defaulted. Without information or teacnsrs, the early treatment practoed
successiully oy seme seasonad clinicians was rejected.

E. cxternt of Alveolar Process

Even if the auther may, for sake of amgument. grant that sieletal ehangs is

EE]
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impessibla, the oxtent of the alveclar process is indeed great (Fig. 1-8). The
alveolar procass is melaiod 1¢ the teeth. It ig not the "apical base.” The alveolar
axtands o the bone in which tha teeth were formed and developec as they
SRUp.  Alveclar process |2 also tat part of thae *basal none™ which resarbs with
the kxs= of tasth. This makes eardy treatment with altaration of developmentat
alveotar process much more plausible aven if skeletal change is rejacted.

C. Forty Banafits of Early Treatment
First the arguments against early treatment were sresemted.  But in
faimess with aciual experencea in thousands of patierts, tha positive argurments

supporting sarly treatment far autweigh the objections. These are kistag without
discLsslans but were presentad in a publicatlor. Charte 1-Y and 1-VI1.
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vill. SUMMARY

Crthadontice revolves arcund diagnostics, Blolagy and machanics. Al
these supjects reach the zenlth of requirernant In the woung growing child.
Binlogy comes 1o the forsfront, Growth |2 a biclogic subject. Esthetics iz also a
biclogic: cansidaration due to varation. "Jcclusion” ts a “dynamic” subject

One problem |n clinical orthodenties has bean semartics and arganization.
Theredore, clinical work was divided into "phases” and treatmant was organzed
Into “stages”.

Walcome to the Bioprograssive Family

Orthodontics startad with a cancentration on "unctionalism®. Only a fow
pacple aciually worked with alignment of teeth in the whale world beafore the |ast
aentury. This was the first small wave but it was a strang and lasting movement,
It ideas stlll peralst inthe sc-colled “functionat orthopedics™,

With the development of the edgewise bracket, full five dimensional
sontmel and three ordars of movement wera made possible. This lod w a policy
o wat for most of the permanent tseth o be present befare |t was desmad time
tr star. Full manipulallon simuitanequsly also led to advocation of rapid
treatmant and growth and davelopment was largely discountes.  The result was
& plethora of extractions. as iechniquas were perfected and handed down, this
movement as history shows couid be |abaled as “traditionaiism™ This was ths
second wave which paled the first wave by comparisgn.

i was avident that biclogy needad to be brought back into orthadontics, Seience
alse neaded to be appied to clinical praciice. Anatomy and physicisgy nosded
it be recengiderad, Growth application and isiprevement of function were to be
important sspects of treatmsnt planning.  Esthetics, with unity in diversty,



naedad o be resmphasized and undsrstood,  Long range bonsfits and
responsibillty fo- patient welfare was to be a pant of the pracitianers
commitmant.  This in essencg, became the "Third Wave™. |f is lhe sciance and
art of "progressivism”.

Taus, this masor movement s 8 mounting awal in an ocean of
orthodortics which promlses to be the strongest of all. Its principles are soundly
based in sccence and the art of practics, Farenthetically, it also requiras that the
practitioner possess the greatast knowledga and the highest skiil

Early treatrnent historically nas been lnked to Cconsepative theary", A,
revlew of higtory suggests about five oycles to have taken slace in the fast 150
¥Ears. These wers described as pandulum swings with conjectural ragsons for
the snlfts in viewpaoint.,

Thirtean factors were descrbed as arguments against sarly intervention.
In favar of early treament and to counler thosa arguments, forty factors were
liskead.

Early treattert modaliies are descrbed in th= Bao pregrasshee fteratyng,

Procressivist is not a teshnicue but it s &n art and an infegration of
components of many modalities.  Asove al, nowevar, It s founded on thres
fundamental principles. The first is thet the orthodontist PISSESES B genuine love
and Sating for all oatierts. Tha second is that tatn 2e practicsd in the most
sthical manner. The third is that peace and gocdwil. be acieved oy the conduct
of & practitioner. Without thage three prirciples, the ather pinciples really co nol
matter. Fallowing these lhree, thare are mors than one hundred qenaral Taths
an whigh Bioprogressiviem iz founded. Good luck and God bless,
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LECTURE TWO — DIAGNOSTIC AND TREATMENT FACTORS IN THE
YOUNG PATIENT

L. DIFFERENCES BETWEEN YOUNG CHILDREN AND ADULTS

Chilgdran differ Trom adults in momphology, physiology, and requirements
for management (Tabbe 2-1). With regard to morpriology. the child's growth and
devalopment stlll ike anead. This Implies that a pessibliity of skelstal change
exists. parficulary in Lhe mid-face, Mueh alveolar process alteration iz etil
avaiiahle as it develops. Prognosis of thind molars is possible. As rmaturty s
appmached. the morphologic changs becemes mara limitad,

By adukhocd. tangue and lip conditions are morg stabilllzed anc mora
fixec,  In cnildren, habits and funclional pattetrns am more amenabie o
carraction. A complete congruity chain can ba neutralized when appropriate
meaaures ars taken in most children other than abemant syndromas.,

From a management standpoint, adufis rmake greater persnnal demands
and have been found to take ahout ene-third mare chair time than similar
ponditions in woung children. More surgany is required in adults than n ckldren.
In the author's Bfetlme of expediance, no child startad sarly, to his knowladge,
has raguired maxillary surgery as an adult, Only one Class 1| patient started
Bary received surgery from a colleaduee and that was fo- esthetic consideration In
g ferale, not for relapse of the malocciusinn.

A, Diagnosis
In the child the diagnosis is more complicated. This i= bogause a long-

®|OM prognas.s is needed. Treatment planning includes the utiization of growth
ahlfor the modiftcation of gewth. The terdaney for grawih rebound must be
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TABLE 2-}
HOW DO CHILDREN DIFFER FROM ADULTS?
ADULTS:
Mo Growth
MORFHOLOGIC Liviited Skebetal Change

Cifferential Alvaglar Frocgss
Thirnd Molar Manlfastar

Tongus and Lip Functlon Stabllkzed
FHYSIOLOGIC Posturat Patterns More Fhosd
Fungtlonal Envelopes Established

Greater Persanal Demand

, MANAGEMENT Take 'y Longar Effort
rester Applicetion of Suwgery
More Precige Paychalegical Maed

CHILDREN:

: Growth and Davalopment Aheag

| MORPHOLOGIC Fassikllity of Orthopedics

Daveloping Alveolus

Third Melar Prognosis

Meod to Eliminate Physiciogic Prablams
Habits — Dighal = Tongue
Breathing — Postura! Tongus
FHYSIOLOGIC Chewing
Speaking
covrection of Physiclogy
Estadilishment of Ghaeln of Gomgruity

Long term Prognodls, Projecion and Phasing
: Planning for Utilizafion of Growth

i Tendency for Habourd of Original Factors

- MANAGEWENT Prevantion of latrogenic Problems

Mativation and Cooperation Schedulas

Paer Presgyres

Minimal $urgical Needs




raccgnized in the shild. Bt further *he potentdal istropenic efect of cerain
modalities mast he enderstood.

The waung persan may also be overly responslve to per pressure but
have bean found fo be guite copparative. Time is nesded for sxplanation and
mothvation.  Howewver adult patients likewise may need to be Irstructed o
cooparate in hyglens and compliance. In fact, adulfs may often ant for surcery
rather than submit o pralengead tharapy.

A summarny form for an overview of the diagnostlc sriteria is sesn in Table
2-ll.

E. The Cilnical Examination

Sevaral yoars 890 the author attemptzd to better standardize examinaiion
forms for the consideration of members of the Fuundstion for Orthedondc
Ressarch (FOR). [t dldn't go wery far. It seamed all cliniclans developed thesr
owh style. It was found that some asked wery [ew guestions while othars had
such langthy forms they were sakdom used, The authors exarm chart womked out
though about 15 years of praclice is offared for consldaration (Fig 2.1).

It will be noted in the form thet a brief description of the maloeelesion and
the aticlogy ie placed first. Tagth are counted and charted, The rating scale
technigue wag usad to describe condlitions as & rapid classifleation sysiem,
Thig related to skelztal pattarns and lip morphology and functcn.

Fathelogic conditions included hygiena, pericdental condifions, caries and
Tuscle conditions. Practice lec 1o tae attenticn to allengies, presert, The Ristory
of tonsil and adenoid or respiratory ohstructinns was congidered. Exzmination,
by palpation of tha hard palate and the mandibilar |eints were routine. Accidents
arg notec. hisszllaneous facters concem any noficeably exceptional conditiomes.,
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TABLE 2-il

Diagnosis of the Juvenile Patient (Before Puhariy)

Qifferential Dingnosis

A Clinical Exam — Detenmination of Eticlogy of the Malooolusien

ooWp

1. Malocciusion — type and extent

2. Eruption status of teeth

3. Zkelstal Pattam Type

4. Muscuar — mawth widtk - p bpe

5. Breathing — characterstics

6. FHablts - oral, digital, durmy, postutal
7. Bize of body and type

FPan-Dral X=ray examination

1. Absence of besth or supemunurary

2 Positions of teeth - Eciopic

3. Stetus of Development - any pathosis

4. Possible Maomphology of Mandible and Jolne

Weist Plate
1. Blelogic Age — Grulick — Pyla index

Jolnt X-Fay
1. 45" ublious
2. 20° chlique
3. Tomcgraph
4, Trans cranial

Modet Diagnos s

Tha Daciduous Standard

The Mixad Dentition Standard

The Permanant Dentlkon Standard
Enlargerment Factors

Cephalometrls Corranation

1. Lotersl
2. Frontal
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Physiclogy and habits were noted in aight cateqories: panicular attention
was given to ning types of lip problems.

A psychaological screening atternpted o determine compllatee E2ndancies.
Height, weight &and dates for records were provided together  with
recommendations for the futlre management of the condition.

The lip examination Included zn az=azsment of the muscular nfluences on
the teeth. The forces cperating in the upper incisors and lower incizors ware of
greatast Interast.  Mine differant physiclogic typas weore dlacovered (Fig 2-2A,
2-2B1, 2-262 and 2-2B3). The lower lip ai the sublabizl areg is palpated
(pinched between the fingers) for tension teating,

The par orab x-ray reveals the presence or sbsence of testh and the
devalopmental condidons (Fig. 2-3). The joint, howaver, 10 this view is dishorted.

For the foint condition, an oblique cephalometric view or & tomogram is

employed (see Fic 2-3). These |oint views are of paricular interast when
changas with treatmeant are massurad.
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Diraction of forces which produse an equilibium on the incisors,

Forces op
Lower Inecisors

FIG. 2-24
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Lovear Bvarslon

Upper Froversion

Above: Mowth Imbaiances whth protrusion o ratrution of both lips from the
Esthwetic Lina and Cheak — Chin Line.

Belaw: Lip imbalances; - Provareion le uppear g [claser fo tha B, Lina)
Evarslon i the lowar lip protruded ard cured outward.

-

zi:g"- [T ,,_-.3.
#
.

© FIG. 2-281 |
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Short Lipa
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Abwova; Lip =irain In Class || Pivlslon 1; Mentalis strain in long lower face
rzight and denta? protrusion. Noss is tipped upward ag In mlero-riing

dysplasia.

Balaw: Lower o suckitvg with mtraction; Short upper and lower [l with
dental pratrusicn.
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Periorat Stral

Sub-labial Contraction

Above; A lang narraw feca with perioral contraction and deep naschabial fold.
Balow; A brachytacial tacs with subiablal contraction (deep abioomsntal fd),

| FlG, 2-2B3 |




Pan—cral

AR: 7.7Ytrs.,

480 QObligia or 20% Topmo.

Abowe; Tracing of a pan oral in seven year old female ghowse precanze of
all tasth. Mcite beginning crvpts far third malar In e with bueeal occlesicn

Balow; Temograms at 20° oblique view of jolnt and teeth. Zhows ooyl
maerpholagy and position and buccai baeth stamys at agas § years 11 montha. I
Mote delayed crypts for lowwe third molars, FiG. 2-3




Wrist Plates help to evaluate status toward maturity, At he advice of Dr.
0. Bowdan at tha University of Melbourne, the sacond phaianx of the little finge;‘
often was the kay to adolescence or past adolescence. When the apiphysis was
precisely the width of the diaphysis, the patiant wasz in the adeiescent growth
phasa, When the apiphys's was wider, the patient was on the down slope of the
arowth curve. 1t was particulady useful in 12 year oid females (Fig 2.4). Whan
the epiphysis was closed, growth for any advantage was over.
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Drawings and plote for wrist plate at University of Melbourne. Secaond joint

af ltie fnger i3 not shewn but first joint 1g clrcled rbative to beglnning and FIG. 2-4
end of spurt of growth.




Il MODEL DIAGNCSIS

The first step in cephalometrics (meaning “ead measurement) invalves
the evaluation of the arch dimensions, Whils thare e variation, It is useful o
have a starfing point as a reference. Tentaiive values for cormparisan are shown
for the primary and mixad dentition (Fig. 2-5). The walues far the parmanant
dettilion for saucasians have bean reverified {Flg, 2-8).

In order to record and measure I ts convenlent to first place the modal (or
a dusted impresslen) on a copy maching, S9condiy on a light box trace the
teeth. Coominata linas of referahice car now be drawn. One line is from the
distal of the second deciduous molarss  or tha meslal of the first maolar when
present, A perpendleular to that line from the cerderling of the cerdcal margins
of the incisors fonms a coordinate base for comparison.  When asymmetios
exist, the base line is drawn frem the most nonmal gids.  Widths are taken from
fthe meost bugcal sudaca of postedor teeth and the tip of the canine crowns so
that association can be made with cephalometrics,

It ls Interesting b note that the widesst point on the sesordd deciducus
rclar matches favorably with the width of the seccnd premolar in the kower arch,
e 46.0 mm. The stanoard deviations of the younger dentltlons are probably
gimiiar to the pemansant cosnterparts.
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PROVISIONAL DEGCIDUAUS

Hmenslons rounded out In mm.

MIXED Age 8 ¥r

Abrave; Typical mean messorements of arches of ffve year old chiid.
Tarminat line |3 the distal of the swcond deciduocos molars,

Below; Buecal widths, intarcanine width and arch depth at 8 years in | Fla. 2.5
the mixad deriitlon. I




Normal Average arch dimensions

262216

Findings In N30 untreated narmal occlusion madals. Note arch dapth.
Intsrcanine widths, Tirst pramolar and fivst permanant molar oueskoe
dimenslong, Hale the bucesl of the lower secand premolar is esaentially
tha sarme as the second deciduses molar 2t age 3,

| Flé, 5
——r—— |




. CEPHALOMETRIC CORRELATION — MODELS AND HEADPLATES

An example  patient (GA.g age 5.5 yre) was sslected to show the
appiication of this diagrostic process (Fig. 2-7 - 2-10).  Arvch depth is measured
fror: the common mesta of the first molar to ke incisor tip. At the orlginal mixee
dentition It was 24 mm. =2 opposed to he maan 28 mm. After treatmant. it wes
23 mm.  The beghning measurament in the uppar was 33 mm. and was
shortensd to 28.5 mm. ag oppesed to tha norm of 27.5 mm.

In tha frontal cephalemetric traging (see Fig. 2-8) measurements are made
o the lower canine ip, firet premolar and first moiar widest buceal surface in the
x-ray image. Diract bafore and after medel measuremants are shown in Figure 2-
f. The enlargement in typlcal x-ray exposures was almost 2 mm in the x-ray at
the molar, The tasth in this patient ware slightly smaller than gverage yiglding
width dimensions on the smaller sida.

The width in the malsr and premclar area resulting from the face bow-
cervical fraction treatment will be noted. Tha upper molar width stared at 49
mm. and was widanad 1o 57 mm. (or 8.0 mm.} The width at the uppsr first
premoiar area started at 36 mm. and was expandad to 46 mm. A distance of 10
M. all ag a result of face bow changes and cervical traction alone. Final arch
wires wers armpioyved only far detalls.

The final tracings at age 21 vears. shows 2 lower cephalcmettic arch

depth of 25 mim. It is slightly high, the uaual is about 22,5 mm. which suggests a
slighlly tapered arch form,
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Belora

-

Maodel analysis of patient GoA af age 8.4 years and Ixer at 11.7 showing
arch dimeneienal changes with the cerdeai face bow therepy. Nate upper
decleunys first molar width ares ivereazad 10.0 mm. as apeh shortenad

in dagth BE.5mm.

MNote 8 3.0 mm. Increase [0 e owar molar width as the upper was
Increased 9.0 mm. (B to 3 ratie = 3755

Compare bo arch depth changes es shawn In the head Blm tracinge in FIG.2-T |
Flgs. 2-3 and 2-9. |




GiA# GI
2/7/67
Age 8.30 Yr.

Baghnning leteral analysis of G.A

Fhe five critlcal tneasurements of the abbreviated analysis are
circien and rapresent lovwver fate haight (50}, total face helght
$63), central fecial axis (B2), canvexity (8] and lower inckser
postion (G}, The Summary Analyels s posted bue a
ComMRMmREanstye [complax) rompuoter field analysis

would ba more than 30 measurenents,  Note

the llps at repose and the £1rain necessany 1o

seai thw fips in pwallowtng showing the warking

lp amvironment.




Frontel anakysis on B4, gritical mazsursament in civeled are ragal
wridth {22), ma ilf.ar'_l.l' wilclth (55}, mandibuiar wichh I:TE] lower molar width
(51.5) and et prarmoir wioth (41). Noba tha typical full Clazs 1| showa

8 fromal crosshie not noticed tmually on the madela.

| Fiz. 220




[
G.A. O 5
12713779 f
Age 21.167 fji

' 13 years laier

Same patient G.A. male thirteen yaars Iater, Moke chapges in all the critcal
Measuramnents. Compare Lo Fha, 2-3. FIG, 2-10 |




I¥. SUMMARY - FQUR CHOICES

Tne diagnosiz. or the Determination-Resolution Froceas, for the child
patient is morg imeolvad and more critical #van in the adult,. Thae regson for this |5
the need for foracasting the mature conditicn. Differences between children and

adults wEre reviewsd.

A format for recard laking and anslysis was suggested. Pan oral and joint
Z=rays were discussad togsther with the applicatlon of the anst plate.

The recammendations and communication at the examination entails
decisions at four levels. The firgt is to dismiss and avoid the wvenlle patient
aftogethar, The second decision is tc take records and observe development
ower fims which sometimas has basn called “supervlsed neglect,”

The third decigion may be to seledively extract decidunus teeth, which
Ay promote the |dea of progressive exiraciion. The final decrgion may be to
traat the condition whatewsar It may be, These decisions rest with education,
dlzetpling, and the clinlest practice oolicy of tha clinician.

Cephalometrie deigils will ba considered a8 2 separate subject in Lecture
Thres, FUll capnalemetric appliczton requires forecasting, treatment designing &
four position change abstraction and monitodng technigus.

fAnalyzis goes trom thae abbreviated form to & <omplex comporehenzive

form. The 3.0.5. (Summary of tha Jummary) or tha abbreviated form of flve
Mmeasuremants is shawn in Figures 2-8, D and 10.

Al



LECTURE THREE - THE DOCTRINE OF POSSIBILITY

INTRODUCSTION
AL Histarlal

. REASONS FOR THE DOGMA OF THE DQCTRINE
OF LIMITATION

. THE POSITIVE DOCTRINE
A, Sxpansion Fndings
Physinlzgic Changes
Tooth Infrusion and Dislal Movement of Molars
Crhaopedic Changes
Farward Lower Arch Movement

Mmoo m

Torquing of Upper Incisars

I, FURTHER EVIDENCE COUNTERING LIMITATION
A Other Flndings

W SLIMMARY



LECTURE THREE - THE DOCTRINE OF POSSIBILITY

] INTRCDUCTION
A Historlcal

History reveals that beginning at sbout 1935 questions regarding the
extent of Influgnces of onthodentic therapy had arigen, It wae sort of & "panzer”
movement from two directions. On one side were the findings of cephalometrics
and an the other side was the results from mechanics with the Edgewise
application developad by Annle just before his death.

Sroadbent had shown an orderiness of the growth pattern by cross
sectionat comparison in 1931, Ganstlelats ware showing racial trends.  Brodie
ubtsined the second cephalometer at tha University of llinois and began to find
the same erder and immutabie aiteration with the serial methads at that time.

Twaed, by 1436, had retreated patients previcusly corractad rapidly with
the theotes propesed with the full arch Edgewise mechanlsm, Four first
premotars ware tham removed In order to comect the “double protrusions™
produced by the flest therapy. Treatmant had been started at an age when all
fzsth wera prasant for correstion.

By 1922 the first study of treated patlents were reporled by Fe linocis
groyp (Brodig, Downs, Goldstain and Myer). The prelimingry conclugiong wers
that treatment efects were fimitad to the aivestus in addilion Lo some mandibular
ratation, which was thowght to rebound, The work added to the concepts of
Brodiz and lad to & congiceration of growth “consmancy”. This particuisdy was
determired by the nasal capsuls or upper face when based on SH. Orientaticn at
3. Oy 1942 Brodle had reported he fndings of "gnamonic™ tpe growth of the

il



calvaria and uppar face. His conelusions laft something to be cesirad when ha
altempted 10 snow constancy of the posfion of the mandible. By 1946, agaln
based on the 3N pians, Thempson and Brodie claimed a constangy of the
physiologic rest pesition.

All the findings preceded Mance's and WWhyiie's -paper “Limitations of
Orthadentics” in 1947 znd Streng's “Fallacy of Expansion” in 1948, Theza
heores gave rise (o Goldstein's paper in 1983 “The Dominanca of the
Morphologic Paitern”. Brodie now theorized that problams axisted |1 harmanioys
devalnpment of syslems such as (1) tha skeleton, (2] muscle and (3] dertal
(whish was a pa of the digestive system).

| REASONS FOR THE DOGMA OF THE DOCTRINE OF LIMITATIONS

The conclusions and seventeen possible reasons for the Limitatlen
docting are listed in Chart 341

But the damage was done. Teachings in institwtions hac no recourse.
Limitation prevaded. Twenty yoars later, Ricketts fisted about thirty of theag
canong of belief that he had been taught buk could no kanget accept. Thase are
in 8 separate manual.

tha interpretation for the correction of many Class H deep bite patisnts
was the requirorment for extraction under the limitation theodes {Fig. 3-1).

]l THE POSITIVE DOCTRINE
After twanty vears of dealing with the Nmitstion concept. Rleketts took a

stand in opposition in 1968, The sonflet dic net just happen overnight; ol was =
sk2p by step movemant thal prograssad through two decades of rasearch,

(] ]
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14.
15.
16.
17.
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CHART 23-1

Reascne for the Doctringe of Limitation (1947}

~indinga of Relapse with the mathods employved which were:

hMandizular activation, intermaxillary slastics, use of vigorous forses

Inahility to producs skaletal change

Labe Treatment In Ciass

Javare Patterns {Class [} started oo late

Rapid treatment (growth not appiled)

Full contlnuous arches and anchorage oss

Focr appreciation of biology at permenant dentition leves]

Imappropaate arch forms {too fapered and narmow]

Inakilty to forzcast the fukure

Lack of sufflcient methods for mombhbologle analysts

Lack of knowladges of changes induced with seciional machaniss

Research on constancy and immutabllity of patiems

Tha manner in which modslities were amploved e they fixed or
remowabile

Faar of making mistakes eary

Fear of mat rezorpdion

Fear of alveolar fdge violation

Misirderpretaiion of “laoway spane™




DOCTRINE OF LIMITATIONS

IF YOU CAN"P---
C F

chonge hasg

rotote opan

¥ skelatal and certaln weth changss and prediction of the cuoteome are

impoegibbe, then Llass || deap bite cotditions demand axiractlan and
meand | bular rotation.

| FIG. 3-1 |




A Expansion Findings

The first firdings had been the results in lzteral expansion in cleft palate
conditions, which showed comalete bilateral maxlllary altsraiion (see Fig -3 in
pravious Lecturs: COne). Later, palstal separation in non cleft patisnts produced
diaslzmas wlith extraoral traction and proved mazillary transverse onthopedics
{Fig. 3-2).

B. Physlologic Changes

The rotateor of the mandible had bean considersd negligible but I was
fourd 15 be more remarkably Influsneed than suspeeted. Tha findings in 1942
showed that opening retation did not result from maolar helght incrzases alons but
was mare influenced by the imerfersnce of incisors during the comection (Flg.
3-3). The dirst recommendation was thersfore to make sure 1he overbiie was
corrected before the overet was reduced.

C. Tooth Intresion and Distal Mevamant of Mafars

The third finding was tooth imtnysion, This was first notices in a patlert
traatad] with tha "Ribban® procedure i 1948, When the incisors were manzaged
directly from e mclars and "depresssd™ the tasth actually moved into the
alveolus and alastics dic not rotate the mandible open {sea Fig. -5}

By 1957 patlents had been siudied cephalometrically follkowing treatment
with cervical exdragral tractlon, The first patient studied (with Larninagraphy)
zhawed lower firsi molar intrusion and distal movement of the molars (Fig. 2-4).
The open bitz was severs but the mandible did not rotate open,  Thls was
possibly due to ganercus varlical grawth of the condyle as analyzed at that fime
from the mandibular plane.

[
L]



Caxe NG, frantal anglysis before and after quaa hedly and face bow whh
carvical tractheh, Mate increasa In nasal width [23 to 28 nam,) of .0 mm.
and |ncreass of maxllary width from 35 t0 81 mm. In 2 years. Prediction
would have beent 1.0 mm. incraase In nasal width and 2.0 rmm. Ireraasa

in maxllia, Notice septum strakitensed and width increases bebwaan
permanent caninea.

i Fia. 3-2 | '




Fibbhan 1943

A B

Twe patknte studisd in 1643, Ledft treated with Edgewise and fufl banded,

Motice extrusion of both upper and lowar Inclgors, Contrast to right side.

A patient treatad with "Ribbon phllessphy”, anly molars and Inedsors | " |
engagad, Note diFferance in He XY Axis, | FIG. 3-3




GROWTH AND TREATMENT CHANGES
DURING CERWVICAL TRACTION

T77 3-4.17

Tha wery firsl patients studled with Capiwiometric Laminagraphy and treated
with carvical frpetion In 1850, The petient was a severs Claga Il open bite,
Note no rotatiosn of the chin, the Intruslon of the lower malar and ganercus
vartical growth of the ramus. Note ths convexity shanga and backwzr
movement of e maolars ard mild orthopedies In the mexilia, The bower
Inctaor tppsd forwand with a change In ths lips and bengis.

| FIG. 54 .




C. Orthepadic Changes

By 1954, evidlence had mountad that maxillary orthopedics was a reallty.
This occurmed with extraoral forces empioyed near the 500 gram ranga in the
mixed £entition age (Fig. 3-5).

By <060, *00 sublects untreated were compared to 100 patients treatad
wlth extra oral force proved onthopedles conclusively.  Histograms of the two
groups leave |k argument (Fig, 3-6).

Alse by 1960 intarest had developed toward the mandible duttng cervical
traction. As a rosult of the doctrine, it was assumed Hat mandibular bahavior
was all a result of the "genetlc patiem." Opaning mandibular rotation had bean
mssumad 10 be vertlcal growth. Introgenic changes were not recognized [and stil!
are not heeded appropriately).  But, vertical growth of the condyle and mmug
were ko commonly se2n o be ignored when studied with careful analysls [see
Fig. 3-3 and 3-4).

E. Forward Lower Arch Movament

The findings of maxlllary incisor intrusicn and forward movernent of the
Izwer arch in Cless || Div, 2 patlents ted o even greater aueslioning of tha
limitation dogma, Deliberste forward movemeant of the antira lower arch was
corducted whicn modiied the planum alveolare (Flg. 3-7).

Juming the late 1950's, 250 subjects were anaivzed for hehavior of the

crahial base. the mandibde. the maxilla, tha testh and the profile. Some oF the
findings are displayed in Tables 3-8, 3411 and -1V,

A



Ricketia © July, 196D

LRl N Q

Analysls of Clags || buccal crogs aite startad |y 1257, Hote vary litthe '
rotatian baut ramarkable midfackal changes, FIG, 2-5 |
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g of the pianum

agt (] frem age 3 to 20 yoars,

lveclams (B} Naoke tha accuracy of the forec

FPatient freated with a combiraBon of extra oral traction and Inkemaedla
Elastlcs with intentional lower gllopage iA). Note the bandn
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F. Torguing and intrusion of the Upper Inctsor

Lighter and mare continuous forces empioved in 18956 together with
anteror high pull traction provad to be safe and upper incisor torquing” became
possible {Fig. 3-8).

I¥ FURTHER EVIDENCE COUNTERING LIMITATION

L ateral expansion ocours in the maddla with propsr conduction of the fage
bow when no arch wire or plate is emploved. This changas the envirenment of
tive lowear arch, which also slowly responde.  Also distal mavernent of tha lowsr
molars was witnessed with the bumper. Expansion or arch eniargement sagitaliy
and frangversaly thus Wwas proven.

In 1850 a technique for @ VTO was developed. By 1355 the first 53
patients ware exhibited al a national mesting with “story board” dieplay. The
ndings showed a 98% successful level In the mandibular foracasts with that
projection mafhmd. The maxilla was often missed because of the chamga in
mechanles, but that was rectified in the subsequent tschniques of meatment
designing.

During the 1860's computer research led 1o saveral new findings which
ars aovered [ater. But leng range somputer compaosites and forecasls becams
possible In the 1970's following the discovery of arcla mandibuiar growth.
Individual case reporis are of course anecdotal.  But composlles of groups of
cases are sclentfic. Thus by the 1570% groups of Class It and Class 1l showed
imefuiahie evidence of orthopedic maxillary change (Fig 3-9 and 3-10).

(1]
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Savara Claee || deap bite traated with cervical BacHon and hi-pealt off uppar
anterict sectian. Mote the arthopedics and inCEgor terepong. Moke the
grewth and bending of the ramus.




Timel Agze 253

Clasza [l Higa Coxn
Maop=ext.

M: 54

| J lags [T High Convexity
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Time 1, corpogite of 24 children whth Class i and high convaxity. T2 composte
of childrat during ratention five yuars laker, all treated with ¢ervical traction.
Mota In position ¢ that growth was down tha Faclal Axde, InD note the maeil lary
orthopedicg, InE note tho (ofluencs on the maxillary teeth. Note the occiusst
pans ahd uprighd lcarar ncisors in 3,
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T1
Ciaga t]] Apge 8.0 T2 Claga IIT

T'!_. vomposits of amall group of Class [l chlldrar gt similar age, T2 flve yoars
later. Compare the analyels which showe revaras hehaviar of Eha maxilia
and fmaxillary teeth and sgain vpright Inelaarg,

| FiGs, 3-10




A ther Findings

I retraspect there arg acolt fliteen developmants and findings that led to
a shift In perspecthve clinically to ane of possibiiity. They are lizted in Table 3-1V.

il



TABLE 3- IV

FACTORS THAT CHANGED THE QUTLOOK IN ORTHODONTICS
FROM A DOCTRINE OF LIMITATIONS TO ONE OF POSSIBILITIES

growth forecasting with cephaiomelrics

sactionsl and segmentsd machanics

the change in results offsrad by corticat anchorage

the shift to 018" bracket

the application of lighiter farces and the whole pressure concept
the earlier and progressive ocrhopedls ase of sxtraoral mechanics
the findings from the use of humpers

the three dimansions! sonbol with concetenated wires

tha benafits of mandibular posturing tachnigue

the dama of changas in the transverse dimension

the fraadom of liwer arch development with third molar germestomy
the change in musaie influenzad by myofunctiaral therapy

the profound difference offered by =urgical lip release

the cuitural shift, in conzepts of beauty, towsard Ul lips

the findings that extraction was not a quarantee =qainst crowvding




v. SUMMARY

The curent doctrine of posstbilty Rad its roods ik the Idess of fimiation or
at least improbability. There were 8 number of reasone for the daveloprent of
niegative ideas which stermmed from clinical practce and cephalomatric work.

The new ideas began to take shape in the 19505 following careful
monitodng analysis. [t stared with fhe documentztion of expansion succeases.
It continued with avidence of iatrogenic manipulatlon of the mandibla.  As
Intruzion was proven and orthopedls changes wara proven a greater confidence
was devaloped 0 poasibiliby.

White single cases are anecdotal when several cases mm “true to form®
and groyps prove staticlically signficant as shown, the clinlsian should be opan
minded enough o accept the finding and move dforaard.  Seven indwidual
paniants ware shawn, Two hundred and fifty suibjecls were compared and one
hundred non trested ware smployed as & control to compare to 180 treated
patients. Also compesitea of mean behavior were showr of Bight yaar olds Tor
Class 1l and Claas lIi.

A shift to possibility ccourred when T was demonstated that:

intusion was 2 reality:

distal movement of maolars was routine;

orfhopedios in both jawe was manifaated:

expansicn could be aczomplished safely;

forward movement of the Icwer incisors was somatimeas automatic;
grawth and treatment forecasts wens trustwo by,

treatrment of daciduous t2eth did effect the permansnt.



The positive doctring is quite evident when yaungar patisnts wera treated
with specific modalities.  This has given rize to a movement in the fied as
pressrbad with mechanics Identifiad in the bisprogressive movernent.

=
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LECTURE FOUR - MORPHOLOGY, GROWTH AND OSJECTIVES
IN THE JUVENILE PATIENT

I INTRODUCTION

Such terms a3 oojectlves, aims, goale snd intents have long  heen
employed in onhodentles.  The tzndency was to appiv fechniques and be
satisfied with the resultant, But, until cephalometrice was develooed, plans were
broad, indefinite and often disorderly or fofty, The objectives wers stheraal and
lacked clear definition. In fact, obisctives often cama to be entirely toath arientsd
as exemplfied be straight wire alignment with sthar 1) arch shortaning with
extracion or (2} sometimes unreasonable tateral expansion. The axtraction of
teeth was 10 be conducted for the convenlence of the cperatar or for adharence
af the teeth to the "ndge.” With knowledge, the Y70 and VTS came to fruition
and individuality was recognized. Objeciives conzaquently baramea mare precisg
first throuwgh cephalametrice and then even maore deflnitive with the YTO.

A Possibilitiss - Revigw

The crux for the "setting up™ of treaiment with growth and specific
appliance behiavior was the recognitton of “possibility™ with Epecific Use af a
techhiqua.  Thea alsrt clinician will not sst out to iy to do sormedhing wich |s
deamsad |mpossible. A cephalometric YT or VTG may not ha drewn up
becaurss it in iteelf may be sonsiderad to be an impossicle venturs or even
thought dangerous and dastardly by some educators.

Thus, the pursuit of definiive objectlves s sontingent on che
uncessianding of & spacific appliance capachty for change. Even = givar:
technique may produca different results when employad differently. The authar's



carfy carasr was involved with the discovery of poesitility 2t @ fime when
limitation had become a degma as explained in the previous lecture.

Faollowing the best scientific documents with controlisd sfudias and biind
tests, many possibilfies not concetvable in the 1940 do exist  ligst wers
previously denied by many colieagues to an smotionsl extent.  Changes,
hicrareer, were found to Be dependent on the chnical reodaltty amd the manner in
wiich i was appliac,

Yes, the thesis herein is that, contrary to imitaticn, 2 possibllity doss axist,
tor el

» Reliabillty forecasting is 2 matter of truth;

» Modification of the "rigge” can be made safely,;

a  Skeletal change £sn be achieved in the maxilla and it can be
permersnt,

= Molars can be moved distally through skeletal change and by dental
alteration:

»  Mu=cle problems and "habits™ can be nevtralized;

o Lowerinclsoers can (and often must) be mowved forsard;

v Any tooth can be inthuded;

» Tregiment of the desiduous leeth does have an effect on the
deveinprment of the permanent dentition;

«  Conditions in the coclusion san effect the mandibulsr joing

s |dgg] esthetor is achievable for the indiadual:

w Pressures requirad for speciiic changes have been verified;

= A cartain arrangement of the teeth offers the best long term stablilty,

Thus, objeciives of treatrnent are directly related o the possibilities
baliesvad by the chnician. Tz s & fact, like it or not,



H. DATA FOR PARADIGM 2000

Anyena desking to know the truth regarding the effects of applisnces
clinizally, must have & method for a base line for testworkhy measurement, The
only methcd avallable to the glinican and the ressarcher that can revesl changes
in detail is through the use of Cephalometric Roantgenagrapty. Cumently thiz =
performed in the latoral and frondzl parspactive to allbow a three dimensional
wiEw Pt

Different registrations [or analyses have hampsrac the clinical application
of Cephaamatrics end led to confusion. The use of ariented head plales is
almost 70 years old and Ricketts has spent about 55 years in perfecting the tool
for clinical use which |5 almost 80% of the tima of its whoke applicaficn,

A. HistoHcal

The oniginal purpose of caphalemetics was to measure growth changes in
the llving: subjact as championed by Broadbent and Brocle, A problem arose
regarding the solnts and planes of reference for the changes. In abstract, four
congiderations have prevailesd tor cliniesl interpretation.  The first was the
arientaticn for mandibular change which was parenthetically the chin 2= i* was
accepted as the [2ading elemant in direction and amount of “acial grawth”
Brogdient employed the Bolkon plans with a persendicular to Sella to locats &
eantar for & registration point (Fig. 4-T). Brogdie, Biork and athers amployved Sealla
with a linz to Masicn as an anterior Cranial Bass Oriamation wheh was adapied
by Feidel, Steinar and many others (Fig. 4-2). Bradie employed Lhe '-Axis (from
Selia to Gnathon) as a central refarence for change from the SN fine, Diferent
points were selacied for the base of the mandibls (see Flg. 4-2 for Brodies Go-
=0 e 3-M).



BROADDBENT METHOD

BIONK  METHOD

A Broadbert {1921 uzed Reqgiziratlsn paint (circled) rglativo b e Bolton
Plane. Composites of chikdran and adules displayed almost orderdy growth. FIG, 4
B. Bjork {18948) amployed Seila ag a Raglstralion and orentad o Solla Maskan, '




e — 7" BRODIE  METHOD
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A, Brodia (132 emdoyad 3-M and amploved the Y-ixls {3-Gnl. The X-Axkg
wis Magion to Ganlan, He uaed Go-Gn for the mandibular plane.

B, Netw [ittle change in EMA in axtreames in Brodle's sample,

. Nota the greater pasterior drap of osslusal plane from the palatal plans.
D. MNeto extremes found [n behavior of Y-Axie in his growth samphe.

FlIG. 4.2




Downe prafarrad the Frankfort Flane as did Tweed later because it could
be vlewed from the patient directiy (Fig. 4-3). Ha measured changes in the Y-
Axiz from tha Frankfort plane and employed the lower boarder of the symphysis at
Menion to the iowest polnl in the gonial angle (which we termad Subgonion) far
the mandibular pltane.  Pogonion (at the most antenor polnt on the symphvsis
wig empicyed and conrectsd with Masion to form the Facia. Plane {ses Fig. 8-
<

Rickets working with Downs made eight changes from the orlginal Downs
analy=iz (Fig. 4=-4}). The frst was the salaction of true Pedon an the skull rather
than the ear md. The second was the salaction of Baslen and the Basion-
Masipn plane as the complete cranial floor, Basion was alsc adapted by Dr. E.
Coben. The third was the copstruction of a line throvgh the long axis of the
condyloid process (the Condwlar Plane) in order 10 connect the mandibular
plane to the Basi-cranlal Axls (BaN). The fourth was the dirsct megsurament
from Polnt “A" to the Facial Plane. The fifth was the alimination of “BE” Point.
The sixth changs was the use of a frue buccal ocelusal plane rather than =
bisestion of the over bitz ar open hike. Later a seventh new reference was the
Plteryonid Vertical Plane. A perpendicular was dropped from FH at the
comimeon posterior margin of the ptervgopalatine fossa (Pr Puint) to serve as
horizontal reference e In 1953 An sighth and ancther addition was the
Esthetic iine from the chin to nese fip to senva for soft Ussue sppraiss which
was incomporated in 1954, This becama the Orginal Format,

For the Frontal viaw Rickette started using o peint an the midsagittal plans
beteaen the two Foramen Rotunda as a central polnt of referance,

The Downs analysis was altared s much that it was rot even idsntified
hit if was the starting point. |t was changad as we shall see evan mare with |aier
resgarch. Tharefore, vor the orginal reporting of patients in the 19505 tha matelx
ampeyed by Ricksttz can e seen in Lecture Tharse in the reports of saveral



A Downs (1848) measurad the Y-Auis from Franidort Plane. the reflex angla
of cenvexfy and selectad Memton be Subgonion as the mandihular plane.
Yarlations in ditectlon were exhlkited with his technigua.

| FIG. 4-3 :I




FORMAT 1950

The etiginal farmet employed the bianple K-5-Pg for a naw HaN Plane.
A lina down the lotg axis of the condyle from the center at Point D was
wged t0 connect tha cranium ta the mand|belar plene, The tees buccal
plare ignared the incisors, Polnt A wes related elthar to SN or BaN,
Mote Pterygoid Yertical

|
| FIG. 4-4_]




patients as follows:  Position One wes the XY-Axls at a crossing at the BaM
Fiane [far the chin or Gnathicn), Posiion owo, for the Maxilla, was SNA as
formilated by Lande and ased by Steinar, Position threo for the upper teath was
the Pa.atal Plane at ANS {this has not changed). But Bradic smployed Pms,
Pasition faur was the Mandibular Plane registersd at Poganion for the lower teeth
{and thz growtih of the mandible).

Foracasis and trestment designs wers conducted on that original rmaarix
hased on the behavior of hundreds of patients {s=e Fig. 4-41,

B. Advent of the Camputer

By 1965 several new findings and obsarvations had becomae avallable.
Impdart studies by Bjork flad shown a remodeling of the angle of the mandibie,
Rleketts sxparimentally constructed Xi Point as the cerioid of the ramue
because of the difficuity of finding tha mandibular canal, 1t was discoversd that |t
univarsally rapresented the Mandlbutar Foramen,  Implants on the syrmphyeis
showed stability at an arsa abows Pogonion which was selected as Pm or
Frofibarance Menti} (Fig. 4-5).

By conmecting P, Xi and Condvlion, 5 new central core of the mandibls
CoUld be studied.  This was the lengths of the Condyle Axis. the Compus Axls and
the angle between them {Fig. 4-5).

In addition forecasts from Sella had become discouraging.  Faramen
Fotundum references in the fromal had been productive. 2y placing {sad
markers in tha foramen rotundum, foramean ovale and the mandibular forarmen,
tha relstinnship was studiad frorn X-ravs of dried skulie. Guts on dried skulls and
X-ray cuts with Tomography ithe Sestograph Cephalometric apparatus) proved
that the Faramen Rodundum was Iosated and could be tsad isee Fig, &-5 and 4-
B

'8



The oldar ¥ axis {$Gn} was replaced by the mew Facial Axis (Pt Go) in 1965,
! Pt 13 located at lower rim of foramen rotundum (Frh. X Point was g centrodd :
[ salectad by measursmait (R1-R4) nearly always kcatad over thw mandibutar m o 1

foramen. Pm is the protuberance meandi. FIG. 4-3 P




FORMAT 1967

The gecand farmat [gnored palnt Sella and started whh the Co (Sranlal senter)
on the BaM Plana. D Point was again used but to a new Condyie Axis which
wag congiructied frem Xl Folnt, XI-Powas the new Corpus Axls and
Zo=M-Point A was smployed for maxillary forecastng.

| FIS. 4-5 l




Thi= new ocrontafion was subjocted to an extensive camputer study
starting in 1964 @nd lasbng through 1969 and beyond, The resuit of that
compater study of hundreds of thousands of measursments was the
Camprahensive Ahalysis, the Summary Analysis, and a mmore racent abbraviaied

anakysis.




C. Folar and Gnomoanie Growth

2ut sirlkingly the potar growth phenomenon and gnomonic patterms and
ultirmately the arcial grewth of the mandlole evolved (Fig. 4-7 and 4-8). The
whoks oral cavity dropped downward s a unit while the teeth erspted into the
mamix (Flg. #9). When analysed from MNasion, the uppar weeth moved tarwvard
and when studiad from the Pterygoid Yerical Plane the molar mavad forward 1.0
mim. per vear while the lower Inclsor foliowsd the APo Plane (Fig. 4-10).

New composites were constructad katerslly and frontally from the data =t
age &, 8 and 13 years, As the composite was sublected to analysis by
cocrdinate and polar grids the cantral area at Pt point was confirmed and the
ragistratlon was at the crossing of the Facial Axis at BaM which was tha solacted
Craniat center or Co {gee Fig. 4-7,

For the viewlng of chin hehavior a new analysis, cantral Axis, emerged —
the Facial Axiz emerged from Pt to Gnathion {Gn} {see Flgs. 4-5 and 4-6). The
direction and amaunt of growih could be detemmined more acouratsly without the
comfusian of the position and growth behavior of Selfa, Sella was deleted when i
no longer Jehsved relative 1o the order found in the face (see Fin. 4-70. Thus
Fosition one became the Bah Plane at oo Point at the crossing of the Facial Axis
{Fig, 4-11}.

Poszition bae for fae maxiliary complex was inventad, Basion to Nasion (at
MNasicn) was employed and found to be more uniform than Sela-Nasion,
Therefere Poeition bwo Decame BaMNA. 1t was found te changs wery iittle even
ovar fthe whaoie growth span without irsatrent (Fig. 4-12).

Fesltion threa was not changed as the Pakatal plare at ANS greatest fit
wag difficult to improve upan dasplle & remodsiing as shown by implants {ses
Fig. 4=12).
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A, Foilar Growth in five yaar Ineremants wae found to canter arednd the Foremen

Retundur (Pt Point) circled.

B. Bi-Polar Growth waa reduced ta 8 gtnghe poknt on tha Frontal Frapkfort and the
Midsagittal plane. Nots nasal, maxillary and mandibaiar preporionality.
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AGE 5103

The vertex af anglez were £ean at: the apex of the aupefor orbit ffasure for
the orhiral cavity (1), the foramen rotendom (V2 for the naeal Sdvity and
the mamdiit lar canal [Xi Point at v3) far the oral Gavity,

| FIG. 4-8 |







from Nasion .

Upper arch

F AT

8 to PTV--
1l mm. per Yr.

LRR!

\

Ag: %
Age &
Age 9
Ape 1F
Apr 15

Age 1B
Mg 21} Malea
Ape 24

O mm
12 mm
1% mm
IE roen

21 min
24 mm

[Eﬂmpenaatian}

A, Tha picture of maxitlary growth together with the apper teath

denrelopineent,

E. Uppar molar to PTV and lower incisor 40 &Pa are shown, FIG. 4-10 |




FOQUR POSITION SUMMARY GRCOWTH AMNALY SIS

MANDIBLE --- CHIN q\a\

I o e m _pl.\b-:'-""
2 {013 to 18 vIas.

s
W

ARCH DERTH
28.8 t0 23.5 mm,

.5mm,

% LOWER ARCH

1] Poaiiion One far svaivation of chin position. i FIG. &11
{4} Pashlon Four for reveallng l[ower mrch developmeant, i




UPPER ARCH

(2] Position Twe - stabliity of BaMa angle from 3 ko 18 vears.
[3) Pogitlan Three - behavior of uppar arch from Palatal plana with [ ™
changs per yaar o Flz. d4-12




Pasithon four for the kwer testh was shifled from the mandlbular plane to
the corpus axis at Pm. The reason was for the order and unifonmity of the
oechusal plane to X Poird and the $0° eruptive bekavicr of the iower modar from
the corpus axis {see Fig. 4-11),

0. The Consensus

The materal for regearch n 1565 was difficult to abtain for both lateral and
fromkal materal.  Thersfore seventy of Rickeits' cbservaiion subjectz wers
recal=d in a private practica. From that, 40 were selected for study, 20 from age
5 to 8, 20 from 8t 13 years. Ir ordar fo fil a growth pefod samples 2t age 3
and age 18 In males were added.

All the data was rectifled by a coneensus from the terature in 1968, A
new Cophalometic morphelogic standard and & new growth standard was
presented o the profession in May of 1965 by Brs. Ricketts, Bench and Gugine
{ses Fig, 4-B and 4-9),

E. Appllcation
krowlscge of the four posltion analysis becérne esasntial to the
imterpratation of elinical resulis. in additior tha adunct of the comouter pemitied

the construstion of sompasites for comparisen of different modalities.

The Polar growth phenomenon and Bepolar hehavior e the fiontal
beaame e pew mainy (Fig. 4-12).

From 1989 through 1280 the data held wup, By 1870, the study of the

mandibular bending led o the search for an arc whizh was discovarad in 1971
(Flg. -4},

wa



BiPolar Growth Odentathon.

Far growth farecasting Snamonls anghes starbed at leve| of tha superior arbital FIG, 413 ,'

rim far the maxilla (2} and laved of Zygomatic Frental subums for e mandibk.




ARCIAL GROWTH

A, Corpue-Ramus hending in nommal grawth,

B. Methad for are constristion froitm Pm and Eva,

L. Longiuding! comperison of arcial growth with Upward and forwerd
developmant of the kower arzh,

0. The are is thought ta ke tha long leg of 8 logarthmic spiral.

G, 414 |




The new growth arg, in turn, 1zd to & new concep' of aruptian and
ANchorage in e lower arch. It further led typically t0 a stimulation potentiat for
mardibular growih in the vertical direction of fhe condyle rather than the
harizontal baiavior to induce growth by advancing reposturing techniguss.

F. MNew Study - 1290

Forecasts in long rangs needes verification. Therefore 80 treated ane 72
untreated children were collected in 989 (N=133% Each subject or patient was
forecast without treatment. The results were zent to BMIS and the flrvdlrgs wers
aleo broken down inte 1-7 compasiled gmups. OF that sample, 72 children
recaivad no treatrment and 2B were almest ideal coolusions,  Aslde from fhe
forecasting verificatlon for a Iong term some from age 45 to age 2E wers
available for growth anaksis (Fig, 4-13).

This study verfied and fine tunad the cats (Fig. 4-16). It is shown with T
and T2 for referance far the sary freatment camparative dats. The effort was
tramendously rewarding and lad to svan more detsilsd improvements in (InTa s
range forecasting.  The Facial axis closed vary sligntly al about 2 degrees in 15

WEGTS,

;. The Current Matrlx

The data serses for a confimred base for cepnalomettic analysis (Fig. 4-
7). But &ven mora significantly the details of arawth behavior now zppear o be
beyond challenge.

By having the positicral anatysis at haed a comparizon of the ik
againgt the “treated” will rovasl the odds on effscts of the appliatce employart.
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it arial growth |s relsiivaly sasy. howswver, the fitting to the current cranial
base i more challanging {Fig. 4-18).

Frebably the most exasperating issue is soft tissue oehavior [Fig. 4-1 a1,
The rony is that the data has not changee for the soft fissue significantly aince
135, |t becomes a matter of prediction of basal isndmarks and angitioning testh
to forecast and plan nbiectives.

H. Study 1998

In Lecture # & tha data collected on 35 children treated in #he decidunus
and very aafy mixed deniidon ls presented, This will show imefutable evidence
ragarding the efficiency of early intarventlon and the orthopedic benefits In the
short and long teqn.

-
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Pelnt Eva is located by bisscting the distancs from B3 to Rr point.

The crogalng of the are on the slgmeld netch waes labeled paint Murray (Mu),
Moke currant wanial base as Up to PTV (posteror] and Ce o M (anterdan. FiG. 4-18
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Confirmed goft iszne grawth behavier, Lj
- wip thlckness becomeas Hinna
More than averags vartical grawth. e

| FIG. 4-12 |




IX. THE CLOCK OF GENERAL ORTHODONTIC OBJECTIVES

As seen In the diagram (Fig. 4-20) the age at which o start treatment
becomes an objective and s the main thame of this present lectue.  The
objective of growth application haz been taught but too loosaly spplied in the
past. We shall try to cut the application into perspective. The third oblective i to
corract the local or general afiolegical facters,

The nex: objectivg is 0 achieve skeletal proportionzl harmony elther with
arthopedic reatment or surgery later,  Establlshlng ilmits of the denture In &
reciprocal te the rslatlon to basal structure is an important objective.
Frobably no other grester objective oxlsts (at gix o'clock) than to achigve aptimal
facial and mouth esthetics.

Thae next obpective (at 7 o'clock) is a petfection of fit of the tsath as set
forth in the occluscgram and "therapeutic ideal”. This goee aleng with 2 tofal
furctional imtegiy of the forces of acclusion. The teeth contribute ko faclal
height as specifiac in tha circurmfersntial kinetics chain, The teeth stabiliza the
whole head 25 well a3 sarving to protect the joint.

The last three objectives ars invalved with the total patient. These are oral
health, genaral nealih and self<image and seff-ssteem. Thease are magnificent

ronlributions to the society in which the cllhleian works.

Objectives can sssentlally be retuced o six main clinical issues (ses Fig,
4-205,

X, SPEGIFIG OBJECTIVES FOR THE JUVENILE

Whils the foregoing objectives oypify vamal arthadonkics in young childran there ars
ten zpeciic abjectivas, These regard four major issues and other minor
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praoiems [Table 4-1). The first major obiestive concams structural or skeletal
cormection. IFthe jaw is affectad hy arthopedics the teeth do not need to be
moved becauvse the testh mowve together with thae jaw. The thange n jaw
reletanship, in three dimensions. cames with it the second majoer objective. This
iz the potential of functional cormectien. This happens because the fasial and
oral muscles are atached to the basal jaw structures and whean the struciural
maxilio-mandibular cangruity is satished, a functional change follows.

The third major objective is growth utilization. This particularly iz of value
im the juvenile. AL this age the patlent has the moet cartalnt and long lasting
affectlve growth aver st the dinician’s exposal.

When the jaws are made corgrezrt and when the oral environmeni is
comeciad, the natural developmantal forcas of ocelusion can operate. Thase
ara the forces of eruption, the force of the incline plane and tha effects of torgue
and iip agquilibrium. The cireemoral muscle input with total facial growth is part of
the enuation.

When natural change does not follow then comecton of habits or
myoiunctional therapy will be reguired. It 13 surprizing however, how often
sheletal comection will invite normal hebit catterns to develop,

Gortrary to common oplnions, patients treated properly at the juvanila
phases are more stable than ame patlerts ireated at the permarent age later.
Instzhifity of patients treated at the permansnt dentdtion level is ane reason tnat
30 many clinicians seam to cumrently resart 4o orthognathic surneny.

By treating sady, as shown oy the author in 1980, the worsaning of

certaln types of conditions are preventad. Thie will bo shawn again by 1899 data
i Lecture Eight. |n addition, the ramaoval of the erypt of @ lowar third mota: whan

5
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TABLE 4.

Objectives of Early Treatmant

Basal Struciure Modification [Orthooediss)

Establishment of Normal Foneticn

LRilization of Growrh

Application of Foroes of Ceclusion

Comection of Detimental Habits (Eticlony)

Stability Enhanssmant

Aygid Negiest snd Waorsaning

Providing a Freedom for Lower Malar Davelopment

Pravanting Secondary Treatment (When Possible)

Avoidance af Premotar Extraction and Qrthaghathic Surgerny




from the forecast 1 is docmed for impaction, will free Up the lower pastanar arch
dewvslopment.

As described befors. premolar extraction with early treatmeant has Been reduced
ta less than ten parcert, Crthognathic surgary hag been gressly reduced,

Thus, the objectives in e juvaniia iz net definitive coclusal finlaning bet it
|5 & preparation far nature o 1ake over and hensfit the sktuation to the maximum.

A Skeilatal Congruity

When skeletal maxdlic-mandibular incongruity sxists, great “compensation®
of the erupfion of tha teeth |8 necessary if normal acclusicns are to develop. This
was explained by Solow in 1966 In his work on Cranic-faclal associations, By
carrecting the skeistal facial relationship to He within normmal limits, the
attachments of faciat muscles Is changed and the directions of pull of the
musctes is in harmony with natural flow [see Fig. 4100

It s documentsd that changes can be induced fo correct maxillo-
mendibular fauls in haight, depth and widih when treatmen: is conducted sarly.
Thus & nomal target is estabiizhad.

Changes in skeletal reiations in all three pianes of space wers
dermcreiraad in Lacture Three. Definiiive channes are =een i indviduats which
sh.ows possibiity.  But whan groups are compesited, the data reveals probable
rasinabie expectandcy.

E. Denture Emplacement

& sample of normal 8-vear-oid childnen was comotlsd and studled in 1949,
The chlldran processec glmost Ideal moth and arch relattenship. From hat Hata,



the maan position of the lower incisor as mlated to e AP Blane was +9.0 mm
at 22° {Flg 4-21). Later, that sample was shown to peasess diving proportions as
shown in the llustration.

In 1£30, 132 subjects wera studled srom age 6 to the near rrEturity level,
The lpwer inclsor in 30 traated and 73 untreated was wery fesr 1.0 mm at 23°
Tie interincizal angle was 130° a5 8 mean {sae Fig. 4-15].

Many current clinicians prefer ples 2.0 mm for placement of the lower
inclsar 3= @ maan goal. Candltlcns of tip flaccldity and personafity type enter
inkd  consideration. The stotigfical standard devlation in  positon (or
emplacement) of the lowar incisor originally was found o be +2.5 mm. Masc
clinicians prefer to siay within a 1-sigma redation or =20 to 4.0 relation. Of
greater signiflcance is the understarding and management of the vaLng Shilc
and fair fees for the knowledae and skilfs of edary treatment managerment.

The lower incisor i3 3 key fo the whole denture emMpigcemant. In the

deciduous denlition, the maan arch dapth to the distal of e second maolar j= 2.4
mr. It the mixed dantition if is about 2.8 rom, actually.

T8



N=1p Agm B.H Xr.

M=132 Age 19.2 Yrs.
Fz 74

Q=ﬁg

Exl. N=211

Re.- i

wa — 33,8 Nocon=X
E—-1 —
18 & fxr,

A. 1945 Samplw of Nermal children vevaaled a lowar incisor iean of 1.0 mm.
i& 22° The sample displays diving proportions (1.0 to 1.618).

B. Compdter printaut of M=133 at age 18.2 years reveaisd 1.3 mm, 3 23°,
20 In this 1990 sample were sxtracied. Seventy thrae nevet wars theated. | FlE. 4-21 |

Twanty elght had Glass 1 superk otojuslon which was composited.

:
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L COMMON MISTAKES AND PITFALLS OF EARLY TREATMENT

The author has listed thirteen etors in dealing with early waatment as
shown In Table 4-11,

Mdany children in the past were treater’ oy mardlouiar pesturing or
intermaxillary elastics and relapsad. This is because the axiant of avertreatment
was not recognized or the changes wera nat truly orthopedic, Rapld respanse
led ta a falzs secuTity.

Clags 11 treatment with mandbular rotadon has had a permanet effect in
most patiemnts.

Thus modaiitles of axtra oral fractlon for Class | are requireg LUt B has
bagrn found the detaits need to be understood for propsr management and
rerutine Success.

Stimulation ar modification of the wrong jaw has ypified the past. This
was dus to Anole classificalion from £ae upper jaw and uppar fnolar. In addition
the failure to susiain the change for essertially a5 long as the fime for the
correcton was not appreciaied,

The diagnosis 2ng prognosis was often Bniirely tog candld, Ta meathods
ampioyad for growth anaiysis and the complate picture of growth application
were inadequate. Thus the coseibilities couid not ba appreciated fully,

The experience led to mjection which sent the wrong message to the

general centist and the public. Thig is the reazon many olicicians are wort ©
declrre Hal patienis at young ages will not come or be serd to $elr practices,

0



14,

i1.

TABLE 4|

Common Mistakes and Pltfalls of Early Treatment
Iradaguats modslities
Wrong gims — wrong jaw
Failra to overreat
Faiture to stabillzs
Confusion of management time with chalr time
Imprope: dlagnosis
Weak prognosts
Failure to reslize possibilties
Lack of education givan to the public
Lack of undarstanding of child patient

Lack of igertficatton of iatroganic faciors

Failure to establish fass commeansurate with knowedqe and managem=nt

kil
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¥l. SUNMMARY

Flanning rasts with the clinician's khewladge o possibifity with the specifi
e of partfcular modalities, Edoswise straight wire is not #he appropriate chales
unless i is mocifiad.

vhe basis for understanding starts with knewledge of romal growth and
devabopment. This has bean ravealed by fhe current most credible methads of
slperimposing 25 a result of major computer investigation.

Objactives ars 2asily displayed when put into & "clock” coneapt.

Thare are apecific objectives by treafing eady. The main four are
structural changa, natural funetional changs, development of the ocslusion by
naburay forces and the use of growth o benefit the patlent.

Anyone reating younger patients shauld be mindiul of the pitfalls that may
be encoumicrad.  For the studert, twe fundarmentals should be fully laarned
(Fig. 4-22), The first is the basic crientaticn for the four posltion analysis which |5
the Facial Axis (rad), the Masdllary Flans (green), the Palatal Plaee (purpls) and
the Corpus Asis (blues).

in addition as the oral cavity angle {oral gnoman - Ane-Xi-Fm) tands o be
stable (without severs insult) the height of the lawear incisor i nomal acclusions
fends bo stay in its pattern {ses Fig. 4-22). The lower first modar stads above tho
divirg ooslusal plane at age 5 and swings balaw the plane with the davelopment
of the occlusal cumve,

Visudlizailon of these phenemenan wil help the stadent became
orientsiad to clinical masagernent.

&l
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LECTURE FIVE - TREATMENT PLANNING FOR THE YOUNG
PATIENT

| THE “FREDICTION™ IDEA FOR GROWING CHILDREN AND
MANDIBEULAR BEHAVIOR

orr. William B. Downs was one of my mentors.  As | coniingad tha growth
research | was asked to assist him in the clinic at the University of llknois in 1944,
In 1850 he invitad m& to his home for & dinner and to discuss something he had
ant Bl mind.

Downs, by “reading the pattern” and attempted to predetermine the
"swing of the chin® as shown in Fig. 5-1.  As neady as | could pereeivn his idea
had to do with the behavior of the Facial plane as viewed by fhe Faciai angle.
However he alse measured the v-axis from the Frankfort Plane in addition. Wi
students he uzed the term zero [0) when he anticipated that no charnge in the
chin direetlon would be anticipatad,  |f the chin would move forward durlng the
traatment he would il ik +1 or +2. If the chin were to move backward | would
be —1 or =2 However. he had no specific guides and dittde corfidenca in taking a
stand on the subject.

After a nice dinner we went i his siudy whers he explalned his views. He
inzistzd that | attermpt to make "predictions™ of the hehavior of the mandible, and
the face, dunng treatment. | was quite reluctant o agree. Howsvar after 3 time |
softenad my chjection besause he felf the urgency of the need and its benafii to
determining patients requiting excracuon.

He sxplained that he kad been intarastad in the alterstivns | had made in
his anaiysis and agreed with lbe approsch. He remarked that "the profile
behavior s detarmined by the factors posterletly”. |t was in the ramus and the
joints and "thal’s where you ara working,” He added that f anyone had g chanoe
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Normnal Growth and
Development of Qceluainn

The Downsa?
Bwing

A construction of normal faclal growth and oceiuzal development from age 2

10 age 18 years. The forward changa in the Faclal PEana with natural noma)
development reduced convexity whish Downs refemed to a= the "swing®, Flis, 5-1 |




of pradiction of behavigr it was therafars me. | was flattarsd hecausg all | had
raceivad urtil that mesiing was objections and derddement. |ndeed, evan as |

warked on it mahy colleaguss [sudghked at the idea az & stupld venturs,

For @ baze reference | had added Basion and the 3asion-Masion plans,
which in anthropology was called the “Basicranial Axiz" [Review Lasture Four)
On the tracing of the headplads the condyie was included, A long axis of the
condyhoic procass was drawn (o intarsact the mandibular plana. This waz a naw
snalysis used for the study of changes with growth and treatment The ideas, as
discussed with Dowrne, was 1o see i he sequencs and matrix emploved for
determinirg hasal and dental change could be ravarsed and provide a matrix for
& prediction (Fig 5-2).

By now {(1950) three years of data had heen accumulated on hundrets of
patients,  Differencez patween boys and girls were nolad and typal or
congtitulional differences had besn detarmmined. After three momths of
expermentation | asked Or, Downs for patients for & blicd t2ef. A “paper set up”
was fo be made for one treaisd male and cne famale patiert.

Tha comparsons of the fomecasts to the actual were verny encouraging,
From that moment on, every patient started recelving the “prediction”
rendering ovar my enting carsar,

We palled it & “predlction treatment plan® for lack of a beter tsmrm,. After
the mandicle was grown, rotated and positicnad, Peint A and the palate were
positicned.  The AFa plane and oeclugal plane were then placed acearding o
abjectives ard the estimated ocutcome of anchorags (Flg. 3-3).

Later it was called a “Synthesis" and still lek=r 2 "Treastment Desgn.” D
Feaes Holdaway [atsr empleved the dea and felt that he wae maxing a vieusl



The criginal ferma) empioyed the trangle N-5-Ba far g new Bab Plane.
A llme dawr e long axis of the condyle irem the zenter gl Poirr O was
LSED "0 eennect fie cranium to jhe mandioular pape. The Fus biiooa)

Flane ignored He incesors, Foine & was ralsted either to S5 or Bal.

From Sella to Basion then on to the Condylar Plare ard thencs to tha Mandibular
Ptans tz Pogonion actually formed 4 Gurv,

. FlG, 5-2 |




Crowth Estimate
ARRANGEMENT oF TEETH AMD LIPS

o

The cranial bass was grown, the condyls was placed, the RF [Ine was
rotated and tha mandible was projoectad. Point & waa piaced to form a
aw ARo Flans,

The teath were then placed and tha Jips grown 2w modifiad,

r-

FlG, B-3 |
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Image of hiz objective to include growth, Henss a visualzation was made of the
chijactive or a VTO. That lzbel seemed to catch o

In arder te soften he idea of cartainky (from the word predictlon) the term
Torecast” was sdapted.  This entered the concept of probability vather thar
absoltenass.  Furthermore, it should be understood that a forecast without
treatment was inhergntly 2 bass en which treatment requirernents and resulting
mechanical and neurciogic treatment effacts wete supermpessd, Each year
growth was considered ons module, Twn modules ware usvually osed in order to
desl with growth vetocity, The idea was to uss amwth when it was avallable.

Tha idaz was gressly misundarsteod despite my afforts to explain £ The
assumption was that there was some mystiqua.  Mast ilntciane balicved that alf
mandibular bahavior was solely natural changs and not influencad by evan
vigarous frestment. The fact was that the mechanical changes planned in some
patiants wers for about 30% of the total changes which wauld accrus during
orthodontic treatment.  Therefore, the procedure was an sxarcise in actually
dariving objactivas,

The VTQ consfuction was the producing of a target for machanics,
The ¥TQ worked when treatment produced It Without the target in advance,
anc based on the alms =at forth, a refrospective tesl of the forecost made
manuaty or with & I:I:IF’IDI;I'[E.‘F, l& ludicrous. Even though it was done by Thames,
St Clair and Alexandsr who ridiculed the use of the somputer.

1 PGSSIBILITY vs, LIMITATION OF THERAPY

Loold molars be moved bGackward?  Coulc testh be inruded”  Could
orthopedic change be induced? How much anchoraga loss cocurred in
axtractlon therapy? How much arch change weuld result frem Class [l or Class
lil elastics? How much rotation of fie mandible would ocsur with bite opaning



procedures? Whean teeth were moved what waould be the offects on the [ps?
How woul: lataral expansion effect the cutcome for placament of the
anterior testh? These wara all guestions mmedlaely prompted by the
axareizal in fast the whole crux of orthodortics was wrapped up in the technigue
of the constaction of the forecast. The resudtant was 2 cybemefic faadhack (Fig.
5-4}.

A Key — The Lower Incisar

To the objections of many colleaguas, treatmenl desieing stars with
positoning of the lower incizors, Momal samples had already given us o clus ar
8 guide for the best prospects and a curve of distrlbutlan fiom the AP0 plane.
Beautiful chlidrer with nermal ecclusion revealed a mean of plus 1.0 + 2.0 mr. at
22* angulation of tha lowar incisor to the APo plane. The position of testh had a
geclkded effect on mouth esthetics {Fig, 5-5). This bacame a central target for
sethefics. Bt the VTG 5 modiled by an assessment of lio Sghiness and
Individual charactertstice. The overbite and overjact ars to ba reduced o 2.0
rmutl. Taspectively 0 130° [ possible, When reductions of protrusions ars thea
ob|ective, the interincisal angles ars sst down to 1257, When flatness i3 planned,
the angla can be sat at 1367,

B. The Uppar tnclsors

Erewth of the mandible jand its rotation) effects the need Tor the tomuing
of The upper incisor [Fig, 58). Significant orthopedics was discoverad in the
maxiila with extracral force. Vigorous prolonged intemmaxllary eiastic, as wsll as
extracral raction, may alker the plane of the palate. Thus, before teeth are
placad, the position of Point A and prognosis of Po is determimed. The incisor
nhjectives ane contingent on the skeletal arangarment at treatment's endl

ED



CYBERNETIC CIRCLE

Each changs hears a refationship on the othar changas, The saquance is to
{1} forecast the Chin (mandibde), (2] change Foint A {maxlila), {3} set the
lower incisor, {4) foracast arch form owar frst pramolar) and set the Jowar
makar, {3 poghthen the vpper incisar, and {5} move the upper melar. That
sequenca has basn followed sasentially since 1950,

FiG. 3-4 |
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VARIATION 1N LIP BALANCE AND  IHGISOR  RELATIONSHIP

TR

!

A varlaty of axses demonstrating lip imbalance and poor faglal hammeny. Note

The relationship of the teeth o Hwe Hpsa. A A Horaxlllary protrasion.

E. A bimexlllary ratrusion. Hote the tight buccinatar complex that restrains the danture,

. The uppser lip is forward and the lowar lig 13 back,

I. Poor balance and harmony duw to lingually locked ugper Incisars,

E. A stmiiar lip belance however dus o slmeost 20% and T mm. fersard refadon
of the kower inclsar.

F. Opposita lip imbalance similer to G, For purposes of facial harmeny this
caee nesds Forsrard movement of the kower Inclser.,

G, Tha lower ks almost ideal excapt supraarupted and the pratrieaion ta aevers.

H. High convexity and aevare metrognathic pattem,. Suwecess In uprighting lowsr
Inclsor depends upon tha ablitty to retract point A

From Rickette, A.Q., January *57 G, 5-5




The Thasls of Growtn

—aspta = velominous Iterature, growth untll abcat 1971 remained rather rvsterdous
m terms of Slinkcal asplication. Soma dincane scoapted ordy rat famal growit: was
atways doswnvwearc ard forward from the antemor cranlak pags (5.

Factors In Qrowth Accwptance

Tha firsi philoeophical atep o urderstanding 15 the recaonition thet growth and developren:

can be sitber an adjunct or hid eranes & resmmant.

Tha second step iz i raech the partepticr of the naure of how otk helps or Inhilts the
dasired ourcome of rrealment

Frve patlants bafora and after Suparimposad on SN at N,

Growth permitied advancement af upper Incisor.

GErowth permbttad Hpping of upper inclgar.

Mo growth dictated atorquing and [ntrusion of upper incison

Mandibuiar rotation dictatad a miraction of the upper Incisor.

Long facs davelapment calied for exiraction plus masiliary orthopedies for rmalar
incisor reductan

monme

| FHE, b= |
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. Ths Molars

Ader ingzor emalacamant has been determined, arch dapth is cakcuiated
in order to positan tha lowar fizst 2ermanent molar. The upper molar was then
positlored relatlve to the lower. A review of the patlents” "set up” iz then
ralated back o the psrents’ requirements {sae Fig. 5-3% If oo much ancharage
ts necessary then adjustments are made on a praciical basis.

This is a "feadback process" It cives rise fo the "cybametic circie™ which
maart that evary change was related to every other change with growth,
physiciogic change, orthopedic change and Esthetle consldaraiion all to be
incuded (sea Fig B-4).

YWheh the procsdure was first prezentad, colleaguas withaut a knowledge
of the method, or the data, and without experiencs with the applied usa of
cophalometrics, became fearful. It cama back to me that | waa “the most
dastardly parsen to avar entar the orthodontic scene.” In other words, | was sat
an deatrowlng the profession. | was misleading and dangerous, How ridiculous
those impressions were when all we were irying to do was add to the
sophistication of & specialty that had baasn reduced to evaluating crowding in tha
lowar argh alone 2= tha basts for extracting teeth! Teath ware being axtracted
golely to relieve crowding with maey other factors ignored in the mainstream.

Thus, kreatment designing rested with possibility. The forecasting
procacire In the 1950's as explainad was devefopad in an era dominated by the
docting of imitation.

I MOLIFICATIONS IN THE METHOTD FOR FOLITICAL REASONS -

The onginal method was relected as being too complicatad to bg taken
gserleusly. cHorts at simpbification l&d to again radlng of the patt=rn. A later



public action was chtleized by Or, Lylz Johnsion. This set back the movement
but the simplifisc method attracied some folawears for the first time despite the
Qhjetions,

2t COMPUTER RESEARCH

In 1264 Ricketts had started using the computer for dats Arocessing. A
protocol for regearch was dater sstablished in 1966 and thousands 1 lalaly
thousands of measursments and caiculations wene made {Fig. 5-7). New
landmarks emerged. MNew findings led to a now matrx proven superior to the
clder methods, The X point {3t Mandibular Fararmen) amerged together with
Foramen Retundurmn (Pt Point} and the Protubsrance Menil Point (Pm).  Mew
analvses amerged and a new growih matdx resulted. The COrpus aAxis anc
condie axig became a contral cores for he mandible {Fig. 5-8).

Orthopedic changes in the midface was proven in 1957 and 1960 beyond
queshon (see Lachure Thres). The computer findings gave rise 1o the Rocky
Mountsin Imormation Senvice as a commercial laboratory servics in order to help
the intarested clinfclan. This was inaugursted in 1868, Currantly abowt one half
milllan patients have been processed with & service that has ontipued o
improva Qvar 30 years.

A The Current Anatysis and the Seven Campohants
The abstract snalygis is five measuraments as seen in the nommal & vear
ald in Flg. 59, There ars: Lowsr face helght {46%), Total face height {30°), Fazial

Axis (91%) Convaxity {2 mrm.) and lowar inclsor position (2 mm.). They can ha
compared to 8 sample of high convexity Clags 1| (see Fig. 5-8).

b1y
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The exploratory protocol [0 1968 consisted of 362 measurements. Each was
covmeiated with every ather end the changes were corrsiatad. Forty growing
urrtreated childran ware messured from age 5 8 13 yaars. Four hundred
thaelusand coafficienta of comsathsn ware raviewed snd from thils waltar, the
coxvm prehensive analysls was formulated.

FIG, -7




FORMAT 1967

Tha sacond fanmat [gtared point Bella and started with the Cc (Cranial center]
an the BaN Plane. D Point was agaln used but to a new Condye Axiz which
was panstructed from X1 Paint, 2-Pm was the new Corpus Axis and Co-M-Polnt

A was empicyad for maxiilary forecagtng.

!FIG.E—-«E |




Normal W40

Age B
%

B

Ao -

18

Time 1
Clasa II High Con.
Non-ext,
M: 54
Age 8.8

M.
I
W)

A. The nommal comral composite
at aga 3 83 programimad in the
CORTIGUEAL.

B. A sampe of Class Il Divisian 1
patienis dt age 3.8 years to ha
comparsd to the contrel In Fig. 10

| Fi5. 58




YWhen the composite of 34 children at aga 2.2 wilk high convesdty ware
compared (Flg. 510} the following was discowerad zs the righ? critieal

COMmponants:
Al the posteniar cranial base was lang (Cp to PTV)
k) the antenor cranial base was excessive (G ta N)
¢y the chin (Facial Aous) was backward 2° (89° comparsd to 917
i) the mandibie was actually longer horizontally but bent cpen at
condyle axls

el the greatest difference was a forward position of the maxlla
fh the upper incisors ware protrusive

q} the lower Incisor was extnisive

ki the lower malar was distal o normal

As the cata is analyzed the combination of maxdllary protrusion and
additional incisar protrusion make up the greatest component.  Ironically tha
meardlble was not smaller but rotsted open wiih warping cper. However, both
cranial bases pulied the maxilo-mandtbular relations  apart  horzontally,
Surprisingly tha lowear first miolar iz alightly distal to pamal.

Thus eight factars were uncovered for the Class || Division 1, The findings
of the Class lll were the antithesis of the Clags || as might be axpacted.

v CONTEMPORARY FORECASTING (PARADIGM 2000)

A two-velume marual on the dewils of the forecasting metrod as It
developed was finglized in May of 1908, The explanatinn of de steps 0 a VIS
and VTO are set forth in that work. For interssted pandes. t'= thars to stucy or to
reject.  The waork, as for the author is concemed. is finished, after ona-haif
century of affort. Maybe o some # is too complicsted. I the beqinntng
computers were not develepad w0 handle the probiam, bul now {vear 20001 they

e



COMPONENTS TO CLASSII

Cranial Brze
Poetarior

&7

Eight critical comporents of Class Ik Division 1. a through b {3ee baxt).
Mobe . FlG. &-10




are. Tha serviee can only get hetter and personal computers will hava swan
more axpart torecasting in the future,

However, for the prosemt sublect of Teatmant in the voung patieni, &
forecast is certainly of vaiue in the decisinn-making procass and we are faced
with & new paradigm or model (Fig. 5-11}.

A, Mandibulasr Are

The procedurs entails individual components. By 1871 & became obvious
tha: the mandibls grew on a curve. Rasearch fed to the construction of an are,
Wwhich proved to be highly productive in serving as a matrix for prediciing the
mandibla in lang-temm maturity (sea Fig 5-9).

B. Cranlal Matrix

Tre second part of tha procedure consisks of g forecast of the basal syl
elements.  intarastingly, work from Salla was unproductive and palnt Seila
was discarded. The posterior skoietal matrix becarra the glensid fozsa and
condyle as ralated o the Ptengoid Werticgl Plane and the anterar cranial base is
related to the Baslon-M=sion plane from the cranial centerpoint {Co) [see Fig 5
=}

€.  The Maxllla
The palatal plane {Ans-Fns) ard Point A ara the third components for the

cranicfacial matrix. This 8 to be datenmined by natursl gnomonic behavior and
by the influence of meatmen: (see Lectura Four),

1]



Curment Fartmat for analysiz and Foracasting.

The mandible & grown on an arc from P through Eva with a rmgdius conter at

Tr {cireled). For building the face, the condyls ia poabtisnad on the FH Plans

at Cp from FTV [the posterlor bass) the X3 Axlg |$ odanted and BaM 2 2anstructad
A% the anderlor cranial base ampioysd s Ce fo N, Paint & F4 feracasted Trom

BahA, the raxillary angle. Lo facial height 15 foracastad frone PM X Ans
{1&E shown).

FIG, 311




D. Tha Danture

~or reference, two ooclusal planzs are of value. ¥The first is the “Trus
Buccal Coclusal Plane” whizh i nafural to the patisnt (see Figs. 5-2 and g-20.
The seesnd, employed Sor planning, is e Divine Occlusal Plane designed o
attzin pedaction of vericai relaficnzhip of the incisors.

Thz true Occlyzal Plane is o guide for the vertical but also & culicle for
height is the golden section from 4 to Pm. The APo plane has served os
perhape the bost refarense for planning emplacement of the teeth Fafzo neally. [t
has stood now for fifly years, The Frontai Ocglusal Plana through the firsk malar
veclugion (or second deciducus) serves for reference in the transveree
dirnansion.

E. The Soft Tiszue Profile (Esthafics]

Many pecpis are more mystified by profie behasvior han anvihing sise.
Ag it tums out, howsaver, this is one of the simplest aspectz. Accuracy of soft
tlssue |z highly dapendent an comect forecasting of the underlying skelaton and
dental components. Growth inchzeses in the nose, lips and soft thssue onin arg
less vafable fhan mast would beliove . See Lectura 4. Do cot b= Hhrown by
extrames.

Growth forecasts are not mysterious ventures from tha 1080 axpariments
~ nomal males wene furecast without teatment, The forecasts were composited
¥ compare to the actual. The resuit wae almest an absoluiz match (Fig. 3-12).

F. Frontal Grnomons

An addlUon ta a form or structrs waich will not change its skape is cafled
& "‘gremen” waich is a Greek tenn, Bevause no single polar center was esant
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in the frontal view, we had to resart to gnomonic expression for forecasting in the
frontal. Thase ars loss accurate and frontal dimansionz are altersd with head
pasturing problems. |t was the best we could do but proved productive. The
issLies with, treatment planning revolved amund e amount of lateral expansion
that is reascnable with particular emphasis on tha nasal cavity (Fig. 5-13).

V1 CLIMICAL APPLICATICN
A.  The Dilemma of Convexity

The authar has had expenance with patisnis in which treatment plans
were aesignad for convexity changa, Thess patiems moved and 1ransfermad to
athar colleaguas, The new orthadoniist obviously changed or ignarsd the plan in
arder to "ireat the tegth o the convexity rather than to "treat the f@eth together
with the convexmy.” Ubwviouwsly the beiief in orthopadics was not shared.

Ferhaps my interest in convexity has been due to my dizcipline as a
member of the Twesd society together with the influenca of those colleagues
who have made sonvexlty comection a shrong part of thelr objectives.  As |
Became impressed with mid-facial esthetics, it =oon bacame obvious  that
Backward movement of the maxilla and upper arch regated the reguirernent o
thowe the lower arch and iower incizor forward., Bt in addlilon a maxile-
mard|bular skeistal hammony in all three dlmensicns became quite sensible
olhjactivas as experience acoumulated.

Thercefore. a5 exkra-cral cencal traction and the facial mask proved o be
effactive in young patisnts for mexilary reduciion or pradustian, the waanoer
patierts bacame the argets for frestment.
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Convezity change and positioning of Paint A thersfore became & facter in
the Vi3 and the VTO. This becama a basic issue in the clmeal practice Dut
bacarme confrovarsial,

B. The Problem of Concavity

Concavity is offan ¢onsidersd to be primadly dus to mandibular
prognashism; Powewver, three propositions exist as shown by reszarch. One is
the assumad aversized ar forwarded positior mandible. Howeswer, the seqcond is
a reroposittoned maxilia andior & short anterior cranial bass. The third is a
comblnatich of the farmer two (Fig. 5-14)

With research in the very yvoung patient (dudng the deslduous dertiion
bafora age 7} However, a very interesting finding has amerged,  Whth liberal
mandibular rotation, and a cougling for function of the l2eth, the mandibis has
bean noted to chﬁnge its form and its growth, This opaned the possibility of
mancibuiar ziteration in the VTO and VTG simitar to maxillary reduction in Class
Il {gee Lesture Four), But findings with forward postioning of He madla with
face mask tharapy also brought conlral of concavity within the boundaries of
clinical practice when startad sardy. Ir fact, mandibular surgery was all but
eliminated in our practice when treatment was started very early (Fig, 5-15).

C. The VTG as the Basle Crientation

Several vears afgo the author lechured at Ohio Slate Unlversity at a
dedlication 4 B, Arbur Lewis whe was & professor there and for many years
editor of the Angle Orthodontist, Aftar the presentation we mer at his suggestion
to exekangs viewpoints. He had edited many of my papers publlsned in the
preceding ysars. in fact he had centributed some ideas to the publication of the
first freatrent design for growth and physiclogic changes anticipaied as a formar
for planning.  Thal was in 18535 and the paper was published I the Ange
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A, Glass Il composite of 5 patients at age & Bodh the crankal bases werg short.

At aqe 8 the mand/bie was only slightly larger than the conbral. The maxiile
and the uppar inclsar wers recess ive,

B. After two phagze treatment 2t age 13, Note a 1.8 mm. convexHy, Sea Flg. 515, ' FIG. 344 |




The Four Posibion analysis of Sflersnces in Class [ traatment with Tace
mask aeenIn Flg, 5-14.

» The composites superimposed at X1 Point,
. Compared at FTV to show Sackward mevement of jaint.

| FIG. 5-15




tirthodentizs in January of 1957, In our dizsusainn, Fe felt | was "all wiong" in
calculating or planning for only beo waars growsh, In his mind the most valuabie
gspact of grewth ferecasting would be the situation &t maturity of by adulthood.

He was, of course, cnmact!

We had heen satisfied with a *twe-vesr moduolar idas”™ for & matrix for 5
freatmert plan for determining shert range cblectives. But by 1871 the arcla:
Base wor mandibular growth had been discoversd.,  With it the long-ramge
forecasts becams amazlnuly accurata for both the size and farm of the mandibla,
But mare difficulty was faund when building the face around the forecasted
mardible. Dr. Lawis insisted that the long erm was the time that the forecast of
arowth would be most meaningful and needed to be considersd the greatest.

0. The Lawlie Questlors

Questions arose: If the denhsre would be mada protrusive with the
treatment would future growth of the jaws catch up or overtake 17 \Would growth
of the nose and chin uiimately previde sthetic hamany?  What would ba the
long term. conseguenca of extractkon? Would conwvexity need to be comacted or
woukl natural growth straighten up the profile?  Woukd third malar becoma
impactlon? Waould mandibular grawth n Class Il e 2o limited or =0 drarnatic
Ehat the child should have treatment postponed for latar sumeny? Yes, Dr. Lavie
had a clear wision of the circuimstances.

The lorg range forscasting of the craslal and maxilary components was
now approached in @ mars concrste manrar, The idea suggested by Lewis was
profound, but the task was not gasy, Which cranial base ko be used would vield
the most accurate rasults? The orentation had to be tested and retested. The
saarch for the best cranial matrix for mandizle positdoning research stretchac oot
for the next sikteen vears (1972 w0 1990),



Vil THE CRANIO-MANDIBULAR CONNECTION

Anatomists remind us that the mar‘-dit;le is ot g part of the struckural skull.
Il s vonnzcted by & joint mechanism led by neuemuscelar phenomena. I s
supparted by ligarment at the |oint sapsule and the sphenomandibuiar and
shomandibular componants.  Ligaments elongate with drowth because they
semve B3 checkers amd restreiners apainst dislocation.  Ligaments cannot
withsiand parmanant deformation. Even =o, ligament playe = role of protecting
border movements during odinary mobilizatlon of a dmb.  Ligamentary
phenemenon thearstlcally makes a questionable source but still the stability [t
offers from the angular spine of sphenoid to the centroid of the names at the
lingual of the mandibular foramen ie strategically locatad.

A. Mu=cle Pradiction

Thiz mair cordribution to stabllzatlon of pirts and body sheistal parz is
musde.  When moscle 13 Iest, such 2= in paralysis, the joints lose integrty.
Muscles provide mandibular stabllizaflon and dictate motion.  &ll muscles
work In kpetle chains, Thus, the mandible is posiioned in a cicumierentlal
kinetic chain and iz influancad by losal factors from the phanmy and oral
musculature,. The forecast of the mandibular position, therafore, is contlngent on
tha behavior of the musculature,

Muscls itself sesms to respond to cedain undadying  phesiolaryic
prircipies. H has = basic propey of siasticlry and contractifty. |t has a carain
constancy in thal it cen be lergthened onby by the additior of sacomeres within
the fibar not by the increase n flzers. Merves nstruck muscle.  Any factor that
dominzies the finat common nerve oath therefere will Influznce muscls and
dominate rmandibutar behavior,



Une general congtant is e pull of gravity from the earth 33 a basic
underying dencminater. YWhan a sustalning influances of musele is averriddan
frem conditions such as severe prolonged pain. then joints and their integrity ar=
affected a= witnassad in arthrlis. 1t shoukd not be surprizing that  basic
‘Catastroohle fastors”™ can atfect the form of body structures during development.
They may also affect the mandibutar position selative o the crania’ base, the
maxila and the cendcal vertebras.

i was the Dicdlogle and physicingic considerations that lad to a study
axtended to positioning of the mandible in space and time retative to the entire
pastural Kinetic chain systems. Thrae keys were found to wit (1) the behavier of
the glenoid fossa and condye positior. {2) the angle of the X3 Axis and (3) the
arsa of the anterior border of the mandible which was the aniy amez
supenmposed qver the growth perioc {Fig. 5-16).

Wil THE GNOMONIC PHENOMENON

Mature fends to possess order, The whole process of apiganesis seems
0 support the general charactenstc that & deveiopmant contiiues in an oder ta
which it was directed at the start. in the face, Brdie showed this tendency in
1942 with the behavior of the palate relative to the anterior crartal basc (SN)
(gaa Lacturs Four). It was, parerthaticalry, the development of the nasal capaule
that \ed o his theory of “congtancy of the patiem.” IF the gremonic RroGipe
[constancy) were ta hald ather refarancas for the oral cavity nesded 0 be found.

The same kind of phenomenor had to await the discoveny of the peint X gt the
cantraigd of the ramus, X was tound gt the base of the funnel shape of the
mendibular foramen.  The nedroircphic bundle of blod and narss supply is
located at this rotation center in ul" mouth opening. Ironically, the noclusal Dlans
{orocclusal curve) alsa held an order to this sont. |t was oivan tha label ¥i Paint
and it was found fo serve numercus furctions, Composites mada by the
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computer showed 3 sentral order to axist with the angle formad from the anteror
nasal spine (Ans} to X to he protuberance of the symphysis of the chin iR
{Fig. 3-17).

A Bolar Growth

From the orientation fram the foraman rotundum Pt Paint and the Basian-
Nasion plane, there was the proposition presertsd which we labalerd the “Folar
Phenomeanon”. This is itsell ghomaonic in charaster. As details were found. under
nomal circumslancss the Xi Polnl seemed o have an “abometric” type of
behavior from the Hasicranial axis [s2e Fig, 5-17).

Thus, the prnciples of gnomaonic or aillsmetric behavior were appled, as
modified by type. Successful and salisfaciory long range forecaste were indead
produced.  They became the state of the aft {ses Ricke#ts manual on
Forecasiing )

Az forecasts ara produced {without reatment) the longtarmm honeflts of
growth can e visuaflzed in a simple “lany range forecast’ (LRF). The skalatal
and denlal modifications as desired, are added for the aims and objectives of
tresiment,  Onoe determined to maturly for the individual i was tarmed a3
“Wrealallzed Tresiment Goal" the VTG,

To 2=y growth forecasting is impossible is ke zaying we can® send a
piciure over the air for television. The consciousness must change in the
profeszion. The VTG kas become a basle orertation far the srthadontist of the
future. Because ifs not 100% does naf mean It shaule not ba applied routinely. K
i= s valid that o is an extrerialy rare case that i woud mislead the clivician.
When found in etror, iLis usually Associated with an insult or an inrogenic svant,
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.4 THE VTO AS A SHORT TERM TARGET ONLY

For a [eashing excrgise for students in the 1840s, models of
malocelusicns were prepared and cut in half at the sagittal plana.  On ong side
the teeth wers isclated and set up in wax n a posltion as an objective of
reatment. This was called a "olaster set up" Thus s ong side wae somoared
ko the othar, the changes to be mads were revealsd, as the =et up was the gulde.
Setling up of lower anterior segment in ptaster was glao practical to halp
determine the effects of exiraction of a single lower incisar. The [Haster set up
idea prompted Keserling in 1945 o devalop the othadantic positionar,

The plaster set up, howaysr, did mat calculate growth effects. It did mot
include orthopedic change, I did not disptay physiglegic rotatlon of the mandibla.
It waz tharsfore "static”

Ag both Brodle and Downs suggasted, any set up needad o be “dynamic.”
Growth and maxille-mandibular skeletal change needed to be includad,
This was the basle idea behingd our "paper set up” rather than a “plaster set up.®
The prediction or foracasting of skeletsl ralations as growth behavicr woyld be
eXprassed and as the mechanics of frzatment would influence that matrix
became the issue (Fig. 5-18). This was the foundation for the YTO. It was a
papar grarciae sather than gimphy cattled i the imaginsticn, It however arousard
sontmoversy evan to the present time a half cantury latar,

A, Ezthetics the Prevailing lzsue
Differences of apinian arces in the profesezion as the ideas with regard ta
“whara o placa teeth”. Suggestions ware presented in 1952, 1954, 1955 zno

filst published in 1357, The argument was in gsserce ‘esthatics.” The
discussions Incladec  predicting  stabillty.  Howswar, the undeelving facior

*



T1 & Clams |l femela, age 8, with severe overet end opan bibe, and & ram.

convaxity,

T2 is 3 years later after cervical traction and utility arches with Claas Il
esiggdes. The Four Pasitlen analyske shows that the mapor changes
wars arthopedis, Thess would be balt into a YTO.

FIG. 5-15 |




ermeming most afteén was esthelice, Some confused id=al cefhetics with "testh
oosar the ricdge”,

Thus, the original WTO not only Ineluded & forecast of the growth of the
skelotzl parts and the soft tissue, buf in addition anticipated the changes most
likely to occur as a result of corection of tha maleccluzsion ascording to the
tachmgues reguired to produce the oblectlve set forth. The asthetics “directjwe"
wag possible following the study of lip changes resubting from growth and
tregtment as shown in 1957, Thus, the papar set up ar ihe visualized oblecive,
was a productlen of {1) growtn, (2] basa structural afteration. (2% resultan:
physiolagic changa in mandibular posision, (4' the destrable emplacemant of
tzath and [5) the consequantial influsnce on esthetics of the profile.

The exercize was new. |t was considered a0 involved that it was rot taken
sarpusly at first, Bul as the dea persisted and was successful it becams 3
thraat to the clinician that didn’t want to embrace it [t bacame a subject for
Adicile a3 was natural for most new idaas, But why in for five decadas?

Tha VT s a model for the selection treament mechanics (Fig. 5-18). [is
rendering is bazed on possibllity or changes witnessed from ressarch findings on
traatad patlents. Logle snould prevail in that the impossible or the impractlicst
would be taken into account concerning objectives in the toml exemcize. The
clinician may try to exscute as closely az possible a “simulation of the
ireament” as axprassed in the VTO. There are no guarantees expressad and
monitoring of progress s conducted for indication of “mid-course
comections™ In therapy.

Thus, e VTO is not & monster or & mystique. It is 3 sensible 2o to

assass e condition and =ei up plang to bring about the changes in ordar ©
‘maka it happen.”

it
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Startihg - with the VTG (long range) may make the VTO (short range)
medtfed, 1t is simply 8 malter of finaging™ K i condustad Sor padent educstion
and comriunication. it is a matter of setting a target for the cliniclan's
determination of tooth movamants required. it is finally o matnx. througn the
analysis of the VTG, for the saleulations of anchorage nesded for meshanics
(== Fio. 5-79).

Al thls exalgins Its suceess in the nands of g skdlled linician.
X SUMMARY

GGraduate studenis today arg highly Intelligent snd easily possess the
capacity for understznding the forecasting procadures.,

The icea of a prospective viewing of the natient at matuerty first was
inltlsted by Dr. Wiliam B. Downg in 1948, It was “beginning with the end in
mind®, It has been one-haif century in developmeant.

Forecasting starts with a belief in possibility rather than a foocus on
Imitatiocn and 3 confusion dus to varatlen. The key in essence is the
posifioning of the lower incisor from which all ather positions of teeth are
detarmined. However, beforg the I:}ﬂver' ineiscr can be placed zagittally ang
warticaly, the desired references Faint A and Point Pogeonion in the fuiure ars
senstructed.  The Trua Buccal Deolusal Ptane and the Divine Occlusal Plane
sersa as vertfcal references for the lowear incisor, The lower melar and upper
incizor are related to e lower insisor aithough some clinicians would prefar o
pasilon the upper incisar fi,st.  The upper molar comes last bt the whole
process s 4 cybametls feedback exercise.

The forecasting practice recommeandand at present wenlt throegh several
modificoiong. This evolution wae revsewsd for student understanding, Cue io
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mangal work fvelved, the computer came 0 be amploves for forecaating.
Conditional statements were enterad into the computar as comactional factors.

The saquenca for constrictan probably ts best when the construction is
started with the amial growih of the mamdible and then acdding the other
components Ifthe order of aranial pase, maxilla, tagth and soft tissus.

When unreasorabla changas result from the setfing of ideal objectlves,
the whole process is altered thmough the feedback process in which tha mind
fande to reversa until a feasible plan 1= derlwed.

Basls factars in Blolegic stience are shuays applied. These perzin to the
dominance of the neuro-muscular apparatus, to the polar growth phenomenan, to
gnemanic behavior and to the arc of 2 leganthmic spirar which is thaught i be
characiaistic of mandibular growth,

Tne WO iz applied for short e, o for the actuat trestment experence,
which invplves typically abosst fwo years, The VTG (goals) ara detarmined from
the praspective view of the individual & matarty, This |5 essentislly age 15 in the
female and age 1% in the male. Wiist plates and featuras of cemvical verebras
Jevelapment can be guides for blolagle aging.  The information of the YTG is
retated back to the WTO partticulany as it ralates to desles for convexdly changes,
Treasment plane have been changed after the viewing of the prospactive
orftcame at maturity.
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LECTURE SIX - RESPIRATORY AND BASIC CLINICAL
FACTORS OF THE ENVIRONMENT

l. INTRODUCTION

Far this lzcture the interception of functional abherations will be sited and
discussad:

A, Hablts

The firsk and most obvious problems 1o recognize have often Sean
arouped under the heading of "habits™. The use of that team may be oo lonsely
applied, i would saam that genstics runs very deep becausa motor “patiarms”
are inherited. Patterns is alao 3 loose term ofter meaning marz than skeletai or
morphologic and extended to types of motion and configuration.  We shall rat
argue whether or not tha "hakit” or “paltern” is genetic, congenital or acquinzd,
The Important issUe is b determing if 2 fJunctional problem exlsts and kam to
rocognize s charackenstics and the manner in which it may be resoivad,

1. WHERE TO BEGINT — The Llas

A Lips

I Lecture Two we describad lip conditions which are of coneerm clinieal ly,
Eoth functionally and asthetically. Protrusion of lips or retrusion of the mouth are
mouth characteristics which often follow the fluseidity or tighthess o the lips.

MNina types of lip conditions were olassified in three groups. Becaugss the
lips and cheeks are the *containers™ of the teeth their ohicily and perversion is
recoghlZed by the alemt clnician. In the classificadon, lip imbalances, severe lip
strain and parioral contractions sach had three ypes. Lower lip “sucking” and
“ticg" or twitches which are of leng duration exert an effect In the production of a
malocclusion,

Iz



B, External Habils

Tha next category corcams thumb, fingar, or pacifisr habits.  The type
e curaticn. the frequency. the skaletal patlern and the growth pattem are gl
factors in the clinical interpretation of the damage that may accrue {Fig. 8-1).

Leaning ~ahite, sleeping habits or oral sscurity ohjects again require
duralion for & dominant sffect on oral developrment. The effect of thumb sucking
was ofian discourted in the 1540°'a but the demonstration of palatal alewation
anlenorly with open hite Class il prazent became recogrized as assoeiated with
=20ma habkits. When it was realized that sksletal change in the midface can be
made by axira aral raction both forward ard backward as well a3 soward and
cownnere, the environmental Influences received greaker cradibility,

Speaking of environrmentzl factors, accidents should never be
discauntad. O fractured mangibular condyles have besn seen in chiidren wha
were never disgnosed. Accidents involving the nasal cavity and the piritomm
aparure can effect nasal physiology.

C. Intraoraf Physiclogy - Tangue Classification

When engue-thrust was populanzed in the 1950's a research project with
sinerediography ielded normal and abnormal types of denlutitlon. We classified
the different abnormal types discovored,  The classification begun with the
starting pasltion of the tongue and hyoid bone.

Tohgues aklways held upward anc faorwand were called "habitual”
Tongues poetired abnomaly as & result of other factars such as thumbs or
tonsils or nasal obstrictlons. were iermed “adaptive” {Fig. -2}, When tongues
wmgetrer with hycic bones were held in inferior positicns  were labelsd
transitory” because [n swallowing they moved with a mush.  Thess wers
characterized v glossoptosis or hyoid ptosls. This was published | 1952,

LR
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A Hahitual

B Adaptive

C  Transitory

" FIGE, 52 |

Note high paziion of the hyeld bone in

Thras types of Wbague problams.

A and the low pasitlans in G.




Thus a classfication system was made svallasle for aid in the ol
diagnosls to be combined with the classiication of lip imbalances,

D. Breathing

Thumb hablts and their effects are not debated and tongue postures ars
not questionsd, Buf for some resson the causes and effect of chronic mouth
breathirg and its conssquencas of producing ramow arches has remained
controverslal,  This sltustion goes decp ik the thaorigs of orthodontis
technigues and timing. Mowth breathing, fongue posturing, mandibular posturing
and facial patkems therefore bave ¢ome more and mare under the serukiny of
cument arthedantlc practlces. One key that often is diagnesic of aral hreathing is
the observation in the lateral head plate of a apace between the fongue and the
gaft palatz. The nommal tangue in the x-ray with the teeth togeiher lies about hak
way between the molar gcclusion and the head plate.

. HISTORICAL ISSUES

In 1258 the autbhor was asked to deliver a paper on "The Functianal
Diagnosis of Malocclusion” for the European Onhodontic Sceiety. That papar
dealt with functanal preblems resulting from incongruency in the parts making up
the skull and the problemz with kinetic chalns of musculature involved in the
whiole mkieyu.

Some patients arg showr from that article {Fig. -3}, The first situations
wolve probremes in head posture and condiions of the cranial base, The second
revedlag] problams of tha pharynz ang the fongue. Ciher oroblems aired in that
paper concernsd rmandibular posture and acousal sonditlens,

In 1260 spesch and deghutilen varstion was studied and the tongue
conditicns as said befcra wane classified. The Esthatic Ling was devaloped in



Festural and pharyngesl functional pratlems, OO0, A drag of ihe hyakd
complex. C.E Fibmels of Alrway after cleft palate surgary, C.B. Grantat
Dapwstosis. PO, Bedors and after adensidectomy and e nsillactiomy.
Note Pogtural change to neck.

' FIG. 6-3




1854 and iip eshetics and mouth dassifications raported in 1985 [Flg. &4, In
1367 the author was reguested to participate inoa pana. "Fatem on the Tonsil and
Adenoid problem in Orhodortics”™  That paper was entitled “Respiratory
Ubstruction Syndroms”. That paper, published In 1968, |3 offered here for the
giudents considarabon in & condensed form.

M Respiratory Obstruction Syndrome

“THE -ola of tha finetiorsl 2nvironment of the denture, a2z am etloiegic tastor in
malocclusion, has baan argued fiem the time orthodentics becams a scienca. Froem tha
beginn.my, orthodontistz haws soupht w explain malocolesions on purely a functlonal
basis. Forceful argurnents have baan presznted for -he case of environment but &qually
degmatic statemsnts have been mada By the gensticists.

I would gaem that during the 1940's and 1950'a the role of hersdity had i= day.
Earligr, hawswer, during the 1920's and 1950°s, adenoids and tonsils had been extracted
¢h @ wholssale basiz, The promiscuily was wall evemplifiad In the popular play,
Chaapar hyr the Dozen, In whish e father presenbed all trebra of hz ahlldran for
tonsillectomiss at a cut-rata fee,

In meny sranches of science throughout histary, when the facks finally came to
figt, poth s:tes af an argument are conect to some axtant,

Follawing the advant of suffonamides in the cary 1940°2 and panicilin and other
antlbiotice in the late 1940's ang 1380's, and particelady with the pravan protactive
influence of Waldevers ving, thara ¢evaloped B conservatizm with rezpect b tansils and
adenoidzs, The pediatriclan or lhe ololaryngologist, as well a2 the ganaral medlaal
practitionzr, neads to be awara o the usafoiness of head fiims for the diagnosis and
prognosis of nasopharyrceal problame.  Sarne rhinckogiste have taken the Touble o
study sonditivns of the boay framework, ineluding the Sase of the skull, prior & any
dagision concemirg surgical procedares invelang the nasuphanyns.

In the aithor's fist speech study. which was publlshed i 1554, the irflusnce of
thne besie skzletal morphoiogy was related e cstalt  cilbical condiions of the
nasophatyny [Fig. &-5).
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Riclstts January, 1957

LIF BALANCE AND MCEDR  RELATIONSHIP
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- +4d mm.
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& varlety of cases damonsirating lp Imbaiance. A A bimaxilary protusion,
B. A bimax/llsry retruslon. The sntlve denture should be kcated 5 mm.
forward, . The Upper lip ie forward and the lewer lp ls backe. Linguatly
ivcked upper incisome. E, A slmllar Imbalancs is seen in D, This, however,
b dus to simest 20° and ¥ mm. farward reiation of the ket incisar.

E. Cpposite lip Imbalance ia seen in € hut zimilar o ©. Thia case needs
ferrarard maovement of the lower Inglsor. Primarily protrualen of the upper
lheisar. H, High comwxity and s9vere ratrognathic patterh, Success m
uprghting iowers incisor depends upoan the abllity o retract paint &, ¥hen
tod [ate, thig fype patiert oftan reguirss axtrection.

FIG. 6-4 |




BOEERT M. RICEETIN

MIDSLGITT &AL L AMINAGRAM SECTION

CATE TG

Tractng of midasgittsl structures visible on lzminegraph section. Paints

axplalnad as follows: O-pceipital bone, M-postedar border of the foramen

magnum, Ba-basion {@nrefer hordsr of the foramen magnum), 303 = spenc-

- ogelpital sumre, S-salla hrcica, L-=adenck or ivwmphold structurae, Ade

; antefior arch of the atlas, V-vomar bons. FE-parpendicuiar plate of the sthmoid,
M-naslon, FNS-posterier nasal spine, ANS-antardor nasal spine, H-hyoid bons.

FRANTAT, BASF AND EOFT BTHIICTITRHES

CRAMAL BASE

Cranial Base Variation affactad the functien of the pharynx and tongue but did
not have association with maxiio-mandloular relatianship.

FIG, G-54 |

FIG. B-58 !




The amoun: of adencid was measured bui ratative to the space available. The

varaticn in haigit and depth of the bony nascpharynx was measured in twehsa yaar ai
ghildren {Fig. §-6).

Banavicr of the chin in speach wes associated with the rasopharvnmeal spess
which was an anvirstrmant input ints tha ora! cavity (Fig. 6-T1.
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ANTERGO=POSTERIGR PHARYNGEAL [CAMENSHIN

hWEar  Bo=E=PHE &%
MEAM A& =PRSS d2mwm,

Yariation of tha nasopharynx in the horizontal plane. Mobe a variaion
of 17 degreses In the angle Ba S PN3, Mote sl a diference In the
wxtrames of Z2 mm. In distance from the atlax to the pasterer nasal sping,

SUPERO—INFERICR  MASOPHARTMSEAL  DIMENSICH

MEAN Z—Ro—PHE £F
MESH  3OgE—iN  ZFmm

Variation of the vertkal dimansioon of the nasocpharynx. Mote s varlatlon
of 17 dagireds in the anpls at Ba and a differance of 10 mm. [h the distance
frarn the aphens accipltal £uture to pelng [N,

| FIiG. 66 |




A, Tan-year-wd mais subject with savars nagallty and claft paiste spaech.

Note obtuse crantal base angls
Carbed forward by pogition of t

B, Tracings of a fanale patient with claft
Falate gpegch but no cleft pajate,
Dimenzicns af nasspharyn. are too large
rar the soff palate to make closure. Sama
As A N:3Ea angle of 152 dagraas and
Sba-gpisthion angla of 154 degrees.
Thase factors lead to 3 high and backward
Lescation of the anterior arch of the stigs,
Mo functlonal Juxtaposition 1a the hard
Falate, Samm adenold tlasus is prassnt.
Mote low position of salla.

{144%] and smail and restricted palate
ha skaletal midtacs,

C. The antithesls of the patlent ilugtrated.
This male perbiant alao has 2 wide
nezapharynges] alryay, bt It 13 In the
vertical dimensien as comparad bo Patlent
5. C. Mata high eelly position.

| Fits. 88 |
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A Tracings of 3 patknt § yaars 8 months of age with 2gaentailly nermal craniat
dimensions. Nota that PNE "8 3idghily Farward 3t T degraes (Ba-B-PNES).
(The mean ig 6 dogrege.] Mots the oresance of adencid ang woasil and low
Lanqgua.

B. Fadent otars 10 sloss mouth and strikas deciduoua caming o lett side,
which deflacts the mandible to the left Inte wlataral cross-bite,

=. Padent in crogg-ita. which i3 3 functional cross-hite.  ARer rermoval of tanst s
] adenoids, there 'was tongue slevatban, 4owrward Aexion of tha head and
spontaneaus carmectlon of aragg-tiks with no onthodonte intervanbion.

| FiG. -3
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asenoids would b prasardt, ar a history of problems would b5 eponied; (3) an open-hite
may ba exhibltad; (4) the cagus agold be hrust on swallowing, e satient would be |
mouth breathar L3 0 anilateral zonditlane, % so-caled functicnel gross-biee would be
present ag laminagraphs wouid snce the gandyle 10 22 nomal ar slighiy backwzrd on
on2 side whereas the cther condyis wauld be forward; (6) clinically, in the attsmpt to
clese in a atralght upward pesitlon, tha rmandible woedd be defiected by the deccuous
canines o ather one side or the othar [see Fig. 8-9) into a fenctional dross-bite (some
matients were cbsawved to chaw on oha zide &t gne ime and revesi & croes-bite to the
croosite side at a later exam ratond; (7] - the sonsticticn wers more severe. the patiznt
would reveal a bilatzral cross-bite with no mandibolar deflacstlan o the zlda, bt
somefimes it may be deflect=d forwvard, prodiecing a pseato-Class { candltion.

The hietoriee and examinations of these children with cross-bite revealed a
maksd frequency of some kingd of respiraiory cbeduction. With the help of several
anysicians wha were kind enough W colahoraie in 1857, the duthor recorded, with x-
rayz. 24 (bwanty four) patents folkeiwing surgicsl rennowval of adeneids or tonsils. Mo
arthodontc reamnent was etmployed for saveral mentts. Threa patlents of this group
ahowed spontanecus commection of thalr crass-hita with no crtfwdontle treatment.
That study was epared in 1953 at the cleft palafa meating In San Francisco and was
putnlshed in zhstact in the Claft Peiare Jourma)®

It was shown that tha torgue may elevate in the oral savity several milimeters
aiter clearfng the aireay. Howevar, | was obzerved that when such aciivity was
demonstrated i€ was &lso usvally accompanisd Dy 5 downeard ofattan of the esd an
the cervical axis. Further examinatlon suggestad that ardginally tha head vwas extended
or tpped backward in an effort to increase tha ainvay. The condition of adercid faces
ihesd tipced bagkwar, long, namow face, oper=kite. and holbew cheeks) comes easily
0 mind. e jhese pilents the cresion of & nonnal ainvay through the nasal cenity after
adenoic surcery or ihe trarsfatance of the airway from the mouth i ™2 nose
deronztrated measurabla postiral nead shanges [see Fig, 8-3) The head, nefudicg
ihe raxila, was brovghf dowr over the longue, By this ahyzinlegle ahenamenen, the
upper arch was brought down cver the ongae ang the apoer dertura bacamsa salaved
morz oubward dufing ceveiopment.”

Feierszn,' in 932, and Nawman,” in <858, studiad occlusicns of Eskimos who
sl eonsumed primilve ciets. Both investigators showed a frequency of high cuspids

and cenetnciad srshes in the emerior poricn of the dental arches.  Any enviconmenea
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rcde for thair study was largaly disgounted and the inforznes was Bat gerelics wae the
greatest factor. It iz knawn that genstically cetain races 20E5eSS narraw mowths wiin
tight lips. it in tha presance: af tight lips, smail toroues are alze presont, markaed gental
reaction and crowding are predused, Whan, in addition, a delicate skelatal stusture e
combined with tigiat lips, sevars spgwd'ng can be present throughaout the argl. However
e Eskimoe occlusion: searmsad limited to anterior crowding. Thiz has besn zalied the
“Alewrian dertition™

To say hat all zonditiong ef Whie type are acquired throsgh heredity alona deas
not cuitz 2xplein genetic crowding.  Open-bite-tongues  promems constituts the most
annoying situation on a clinical Eavel i praorthodontic, orthodonke, postorfhodantic, and
ronerthodontic paients.  Many tongus prablams are in some way basically ralaed o
recpizatory problems, either at presant ar in the past higtory, Findings concemning the
Eskimmo’s antarior crowded dentiion only cormplicata the sxplanation,

Konrae Lorenz® reported that muscle charagisdslics and behavioral patterns can
be inherted and transmittad geneficafly. Just as the color of our ayes, our ckin, & our
hair is inhemied and the patters of Gur handwriting is peculiar to aach of e, It s likely
atea that fongue movements, ceculiaritiss of lip fonicity and astivity, and patmrms of
speech Bnd chewing also are, fo a degreé, inherited, However, wihao is to =2y whean the
genelic loroes will be overcome by enviranmental siraumstancas when the aggregate af
gll environment is calculatad?  Nutrition, stateg of heaith and dissaze, climate,
paychelegic factore, stress phatewnena of all kinds, endecrine patterns and body
chemistry, and, finally, the physical faciors of function are al! constltuants of the
anvirenment and cannot be disregarded.

Gangtics or heredity is the primary ztlalagis facter. Eut this is only e basic frame
and tha sarling placs. Environmernt is supedmpozed on fese zasic petterns. The
nasal cavity is considerad In the light of all factors that can lead ta an ebstruction of the
narmal regpiratary alneay.

These nay be consideted in twe main groass: 1) general skalatal sharacteristics
as 4 structural framewonk and (2) sat-iigeus and local conditionz.

The first skeletal canaltion is & naturally =mal noze, sometimes sailed nesa.
atrssia or natural impatency. Thea choenel apening and piriform aperime are oo 2 el o
parmit endugh ai- Sow.

It has baen shown that verticsl maxillery asymmetries may follew an abnama

grawth of the mandize. bs shserved in isolated patients. thersfore. nendibular growth
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wan be a factor o the nasal aieway space.  For instance, the lack of agsierior ramus
12lght growh has suggested an influsnes or develosmernt of masillary height on a
dilaisral Dasis. '

A gondition leading to nasal air hindrance ig the dyesplagia of the ooanis: DazE,
saen in cranial dysostotls.  In this disease s growth wailure oceurs in the spheno-
athraniclal and the schero-cacpital sutures. The sntire skull becomes dyss E3dc, High
and ferwmrd displacement of the cendcal vartabrae results from Jack of desuent of the
oatiptal sondyles, Masopharynges| function s allered A= 3 consequencs.

A [Bctor mertioned Hafana I an extrema deflaction of the crania! base angles
(36e Fio. 6-B). The base of tha skull -nay be normal I siza byt the acuity of the angle
EaSk may infLerce the maxilla fe be retroposiionad as the arterior cranial base |z ljltad
backward. Cthar besal factors may causa the clives to be Inellined vertically, thus
reducing the dimanslons of the nascphanmsx.

These cranial factors eembine perhaps imta what Bimle” has callss & “micro-
rhino-dysplasia” {Fig, §-10). Hera ihe anterior portlen or the whole pelatal plame is
slevaled as ralgled to cranial pianes. Toie iz almost an atavistic tendency, as the
nostrls face outwvard Instesd of downward. |n these condtions, ® i as if the entlm
plrifarm aperturs and the hesal and maxlllary bonss have failed to develop, The amount
of InkLition of the nomal airway is unknown. The lip & also characteristizally airophic
atd shor and the incisor teeth are protaded. These abnormalities alen imvite mouth
breathing due to e need for dip strain to dose notmally.

The foregaing cenditons are skalatal problems observable in lateral and frontal
head Hms, Other conditionz are mosily local gr environmental in nalure.  First, there s
the pozsibility of trephic influeeces on growth of the nose of masdlla as a eomponehi of
skalatal form. The subject of vescular effectz o growth of the face has kerdy bean
touched By rasearch workers. However, stictly toeal fastors include comditions within
the iTmediats nesa' cevity the nasopharynx, or the cral pharvnx instead of the outer
bony condfiguration.

Because it |z s easily recogrlmad, the prima<y local Mfasteris lymphoid tizsus size
ard joceticr in a particudar nescpharygeal Fame. When the adenoid is in an upead
and forward |zzafier, especialy when the irferior furbinates am lung, gbsTuction seems

iz be imminend and mos, arongoncsc
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Patient R.5. A, The lateral vlew shows songruaus dimensions ang “normaf
alrway, bt ciinically the patient was a mount breathar. B, Fronial view shows
a narmowed maxills wih exiramely narrew nasal cavity, Both fronisl and izberal
nesat dimanasione muet be sonsidared in evaluation of spessh and Breathing,

Patiant ¥.0., the antithesis of Patent B.5. Adenold and benstl prassnt bt deep
nagapbaryny. The hard pelate it Hpped upwerd emteriody. The pafiapt iad 3

savats thumb-sncking habht for many years. The angle of the palatsi plane to
Frankfort horzomal is mines 13 degraas. 0. Frontal view shows what miaht be

clagaified 3 misrorhine-dysplesia {Bimlar). The magilla, nazal cavityr and
terbrcanine damehsiodns wans much more favarable than In Fatlent K5,
Haorizontal lEnes on frontal tracings ars drawm thraough sygomabls frantal satures
at lateral bardar of orbit

| FIG. =18 .




Other Locail Factors

There s sther local fastors. howevet.  Chronic rhinitis, scurent pDer
respiratary infections, allergies, asthmas, pelyps, faeign bocies, dewiater SEprA,
unreduced Factres, and ambitious surgical treatmanl of cleft calae cerdiions can
procucs vaneties of obstruction to the metural ficw of alr through the nasal cavity,

# should not be forgetten the:, in soms catiemts. thers s atso a lrgusl tonsil.
Althauph this is not lecated in the nassphannz. it can he 3 factor in abnormal posturing
of he tongue becanss of ite Incation and its configuous rafationship to strectures in she
throal  We have idenified lingual tonells in twe or three padents with unrespending
tonge-thrugi, {am :old that surgeons de ot desire to remeva lingual tonsils because
thiz iz a Bloody and very senizus tyoe of peocedure. However Jasterg® and ofhars have
describad good technicues.

A publleadon oy Meyer B, Marks® of the Depattmert of Pedisirics at the
uriversity of Wiami School of Medicing, is significant. |n (ha Joums! of Aifarg) af May,
16E€5, Fe makes A atrong poind when he slates:

Sensit zation of raga’ mucave meTbranes from sarly feeding of cow's milk glves rea 1o
perslstanl ademz. Cowe's millk in the necnatal perind may e the primiry. sensitizing factor whick
oropale the allergic infan: invard progressvaly sevare allergk marsfestations, ane of which mEY
e dantofsciel defamisy . L . Alfergically edematous nasal SNE parsnasal MUEQLs Memisnss
CAUSS LENDUS A88R 00 the maxillany dentzsl arch and sumrounding Strectures from Pr&ssUE QIT
ez, In ardifion, the acllon of Fietamme eaczas marked dliatadion of the capHary bed in the
avected nasal, paiadal, snd alveolar arezs . .. .

=nrallve seapias wers szid (o 28 comparatively fres from alismic diseasos, Balyest and
Sewen refnarksd oo cha paycity of allergie » Anifestalions and dentofacial ashamalities ir
Dhlaliorsa Iradzans. Sincock slated ihat he had nevar seen Chippawa |rdlans with hany Teent,
aslima, o eczama. He altribalec tiess findings ta Indwn habes' beirg braast-fed for fully rne
maritss or longe” withour: supalamanial facds ar water. When early faeding of cow's milk 2ne
adult ‘ooda was Introcuced. aczems aid itar allergic manifesizlons sopearsd | . . . . Bakard
faunc 8 correatlon batwean lips-aparl posture, maioccusion. and the noidenca of esthrg anc
FREMENT Udper respirstony trac Infacions. {|tailcs addad

hMarks ends hiz artele with the follewing remarkas:
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Altmeugh mouth treathing iz wavally seff-cormectec before sdnlescence, the aatien: witt
chronis nasa' aliergy already mey heve malocgiusion of ihe esih, win orofacial defomiies.
Mauth Eregthing in the imard &rd chid sbewid ba regarded as an allargic marilfeswslion diil
prowed othenwise, Early dlagnosis and early afigiemt moder & lerqy maraosmenl can aftan
forestall at l2asl cne major iactor contibting 1o ihe arogressms effects of dertofecial deform iy,
(ftalsxs addec.)

in & private convereation wilh & speecn pathoiogist, it was agreed that pragticalfy
averyone with a stubborm tongua-threst hahit exhibits breathing problems of
some foarm. This conclusion prevails In spile of te excellenl work of Eastman™ on
“Bllergies” who oid rot suppor the hypothesis of the envirenmental Factar ie
maloeedugion,

Ta summarize present thinking. (A) The nermeal pakiznt shouid breathe thraugh
the masal cedty. {B) the mouth should be closed wilh lille of nz strain. §C) A7 rest, the
postarlor pant of tha langos is useally in contact with tha eoft palale ard the cenier of the
tongue iz located no lowar fhar about haifvay betaveen the crown af the vpper molars
and the wvault of the palata, prefarébly Elmcst in contact. DY Under normal
girgumstances, the teeth should ramain closed during deglutfion as the mandibe i
flxed or brazed via the teeth for normal active swallowing. [(EY The tongua tlp
contazte a bread surfaca frorn the lingual aspact of the lowar Incisers o the cingulum
of the uppsar incisors and up the rugas of the palate. [F) A wave of contact trevels the
lz2ngth of the paiate as the bolus s soueezed into the phamnx in the act of nomel
gwallowitng. (3] The hyoid boné meves upward ard forears an a smeofh a ba & level
of the lowe- torder of the mandible, from whenee it retums in a smooth are. (M) The
herernel fecs and the denictacial complax wsually are reasomnebly symmerical, and the
range of variglten from slight concavity to moderzle coavedty s well within nomal
range. (%) The palatal wiene argle is usually wery near tha Frankfort Horizonal plane.
(i shoutd be acoanized ket fecial forme vare extensively and secame tha frame of
reference for othopad e arhodemtics,

The reading of the discussions with DOr. Carence Sieele [ Olalarmgologist) and
Dr. Robert rairchid (Podiztnoian) are recommended for the nerested student
Although that waz more than 30 years aga the information is 551 signifleant



In 1237 Trolmae. MoNamara, Cibbeds and van dar Waale sudisd Lip posturs relative to
sirway and facizl momnolcgy. They concluded with ragression anslysis that, Lip strain
35 sxpectad was wesociaked with longer lower farial beight, But the thras ‘actors: lip

agslire, tonsii presance and atrvay size, were indspandant mators.

V. THE TEMPOROMANDIBULAR JO/MT and THE SHILD

v 1865 the auther wes asked 1o saicipatz in 3@ panal on “The Clinizal
Implicalicrs of the Temporomandibular Joint’.  In that presentation, Agsklished in 1366,
jeint problems in growing child-an were sxplored.  Singe then. other factars have coms
to light and the whole subjec! has required balter organization. The arobiems ware
civided into the Simple and the Complas Joint Ceadlicrs Prablems (Table I).
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Simple:

U

Compiax:

D@ oM@ e e N

TABLE |

Crass-bite and joint condltions

Opran bite and possible consaguences

Psaudo Class | and Pasuds Class

Cenzequences of Bruxism

Avoidanca patterns

Posterior opan bite and cumpression effects of high pull
head gear off rnolars

Early loes of molar ocolusion by extraction
{Usteoarthritis — Dageneralive Jaint Diseass

Rheumatzid Arthrliis — Lupes

Idlophathic Condylar Hypertrophy and Hemityperrophy

Long Faza Cpen Bite Syndrmome

Treacher Colline

Dovmeg S rome:

Apert's Syndrome

Crouzon's Swnadrome

dicroscmia

_—
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A The characteristles of the Simple TMJ Conditions:

1. Cross bite

Shifting of the conayle was nated it xrave of enildren in undlateral clett palate
condions @2 viewad with Laminagraphy  The conéyle weuld be positionsd bagkward in
one jeint and forward on the other (Flg. 8-11),

2, QOpen bite

somma patienis with opan kile, and ferward function. tend to fattan the corcyle. I
could be arquad tnat lack of canlne Bnd incisaf guidence produced exsassive trauma or
the jaint (see Flg. &-11).

3. Paeudo Class F and Class 1)

When breathing problems are preaent and growth of the mandlbie is not wet qreat
wraugh o opan wh ine nasopharyngeal spaces, tha ahilid paiient may adapt to g forard
positinn of the mandible i order to protact the aivway. Ih these types having the Class |
patiant could actually be Clate || with a farward posturing hatil. The pseldo Clasz 1 s
weH known ang sarly comectlon of anierior cross-bite is sometimas speataculsr.

d. Bruxism

Beuxiem s 3imost radtinely nated in growing children bus wher it becams chranis
and szvere the child may flaltan the condvie and inhibit vertical growtt of the whola
-amus (Fig. 6-12). This rotates the mandible backward, Wharn ctinicallly postericr
=uppeT i inroduced [by several matieds; the flattzrae congiter and growth pettzrn iz
revarsad (Fig. 6-13).

This sush patient raparted in 1566 in the sforemrentioned p2per end is repaated
here for lhe students congidoration (se2 Figs. 6-12 and 13).

A similar bahaviar was seen balurs as published In 1858 (Fig. E-14).
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LATERAL SECTION
|

A, Latersl tomograms of unilateral claft palgte chikl, Nobce the backward

shitt on the <laft sida L) end the forward shift on 1ke dght (R
B. Lataral cute in open blie Class | maie child with flattaning of the superior CEIG Bl |

anterior giface of tha condyle which theoretically may altwr growth.




A
E.

Riuckatty Am. . Arthodoniice

Darkaned area shows criginal cendyle fossa reletlonship at ape 4-5.
Mote that Class I} malogelyzslion developed [n addition to a meslal shift
of tha mandible by age § years 10 months of age.

Claez [ relablon wes obtained following uae of carvical strap and Kloetin
Tory -y,

FIG. 512 |
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Foiums it Temporomghdibalor joind

E-iICT0 A-ID

Growih behav|or of 4 year okl patlant with bruxlism, Hote apering

of the 7 axis

Note the bacitwand growth of the condyla Wikh furthar Aatening

Carvical traction with face bowr on tha second deciduous molars with

@ revarge of the previous grewth Dehavior —
Hute the vartical condyle growth and intrusion of lower aecond | FIG, 513
deciduaug modars
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Peflent A.B.

Analysls of first patient followed with laminegraphy of the joint dudng cervical
face how therapy in 1950, Mote no change In faclal axig {1], Intrusion of lower
rrodar with extresion of upper malar and ganercus vartical growth of the
condyle {Ag). Motz correctlon of severs open bibe with only two bands a0l the
face bhowr,

FiGs. B-14£




L Avoidanca Pattarns

Mty patients may hava no oulward symploms bol ezrly dislal displacamen nas
Been retzz in 2ome cildren as a consegqueanse af Class || Divieen 2 ar eroveed
sohdiions in Slass [ The occlusal unlocking prnceple is more effactive in the wvartical
diractlen although cliricians associaied it wilh a strictly horizental concept {see Fig. d-
1% and 13 As the ocousion is released many clinkcians have sometimes notad 3 2hif

im tha mand:bla forvard in young childran.

B Condyls Compresslon

Certain young patents have been geen with condyles Wo desply seated o fozcs
snd sometimes baving complaints aseociawed with lateral tongue thrust and poztarles
open bite, Thess bypes am a shallangs,

Quiite commeonly howeyer, the effects of high poll head gear off the molar can
lsad o condyle somprassion and flsttiening. The initial forward moveraent of the chin
glves & falsa sense of acnevemeanl. Tracings revesl thet verfical condyle ramal growthn
b bean [nhlblted by the trestroent. The awthor has offered eigh: (B reasors for
rejection high pull head gear {Fig. 6-15 and 16).

E. Complax Charactaristics of the Joint

The condyle in growdng children cannot bea lkanad to the hallz af an articukator.
The surace is covered by oense collagenous fibers and a pracartioganaus callular 20na
iz present. This e vulnsrakle w continuous pressure, Hundreds of adult Tl patients
were 32en with sharastanstic degenerative joint sions erc symploms. i wasz ceduced
tnal perhaps ‘hesa occurnsd during develcpment and wers the result of condyle
averlezdlng. i rat axperirnerts by De. L, Furgtman in 1963, the condyle growtr was
slazped whan molass ware axtractad. A human patien; wae seen with pracizely thesa

chances and was also repaned in 19535 (Fig, 5177,

Therafora if first molar teath are los! aarigulady when deciduous and ihe second
molar is shed, there should be sotva type ¢f joint protechon practcsd 1w prewvent
astaaarthritbs.



M.H. P
1(=22=T71
4-5 Yr.

MHQ

F-11-72

B-3Yr.
Highk Pull
T™Moe.full time

Fatmala patiant traxtsd with high-puil off second daciduous molars. The

mandirle moved forwand and bite was clgged In seven months, 3ee analysla ,
in Fig. 616 FIiG. §-15 |
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Analysis of M.H. sean in Fig. 815

{T} Mo chaging of facial axia

(2} Mot maxdllary 4pplng

{3} Mobe digtal movemant of molar

{4} Motz e change In kowar arch but backward growth
as gaan in matdbular plahs positioning (5]

| FIG. 616




Saries of haad piates.

A

2.
=
0.

At age d In 1833,

First molars weara remeved in January, 1957 whan patient was 11 years
7 monthe of age,

Shanges 14 meaths [ater ot start of treatment, which was complesd in
2 yaars.

Thres years after treatmeont, notles asymmairy of occfiegal plane and
forrn of mandible in latarat tracings, See Fig. 518 for joinl anahsis.

| FIG, 517




1. Rhaumataid Arthritis

Thiz is a davastaling dizesse and has & high proclvity to tha TR in growing
chizren {Fig. 6-18A & B). In ¢ontrast to osteoatnitiz in wihich growth ls clopped, the
onset of juvenile theurmataoid astheits (Shll's Disease) s one of destruclion. The candyle
and the condyloid procass may raeots lesvirg o bird face type, Early recognltar iz aasy
with tommographic views., Tha songdve eppesrs o be dlatiened 25 F by a fils on the
supenor anterior azpect {Flg 6-184 & B).

Wilh the idenfification of this disasze, [fke Lurpus Ervtnematosis, i iz a faull Im 1he
irmmune sysiem, Witn cuiment biclodie suppert with parfizuler supplernents thers is hope
for 2id for these patients on a bologe basis, The Dr. Ricketts Collagen Joint Bone +
supplament contams 20 tested subsfances for supped af children and sdults to ba
discucsad [atar.

Z. Iciepathle Condylar Hyperrophy and Hemihypertrophy

In the autasts career dozens of palionts kewe beet cean with & characterstic
overgrewth of the condyles of g unilateral basls,  Idiopathic msans unknowr,  With
overgrowth on one side some patierts seem to expensnce undeqgrowth an lhe opposite
stie. This overgrowth is net & tumar bul =bould be addressed early to xevant the majar
condiinnz of asymmetry (Fig, G20,

Anglher candifion of similar natuve effeclz the whals Body. Qnes half of the oy
will be snlargad. Thls roiudes the teeth, the tangua, the eva, the ingers, amme an? legs.
In some patlents the coaditlen aroeses over to tha opaossite side al #e pectoral and

Felvic areas. Al of his suggests a arsblem with neurctropic simulation (Fig. 8-21).

3. Long Face Open blis Syndrome

Sewversl yeart ago, & practicing danfizt sonevltad me at 3 meeting, He exxlalnad
that at & weling agé be hag nig melars extracted 2o that he csuld closs his mouth,  His
coheart was with his children, He pave me a phoicgrapt: which showsad the sama long
face with open blle azvanping in awesthirds af his 12 chlldrer. Tais qas strong genetic



Serial comparisan shaws normal growth on left side between ages of & and
7 years. Right zide | atypleal, with prapenderant growth and lack of height
devalopment In-cordyle,

A, Comparison of right and left zldes showing difference i condyk and
ramus 31 age of 17 yaars 3 months,

B. Cormparisen of right side shown shorteted condyle afear mge 12, This
Suggests growth arvest and invotution of condyde in addition.

FIG, 6184

FIG, &=1BB
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Abunormal growth behavior

-~ -u’?,/
-, .-./

) diopethl: overgrowt pattarn
2} Crabeo or aumatic arthritls behavier
13} Rheumatoid Arthiftls with backward rotetion of the chin

moom

Normal addition I cendylar in growih
Hypartrephie cendyle

Brachyfacial devalgprment .
Mo extra condyls growth with compress|on FIG. 5134

Fratbaning with traume




Twwabve year old femabe with fdieumatold arthritls, hNote flagened condylaid
pacess, The patient had received one yaar af tongue therapy far the open

T 1
blte 1o no avail. " FIGE, 6198 |
Hete In the framizl, a lack of lateral growth 25 weli as sagittal growth,




AL

(Sroag asymmetry in idiopathic mandibutar hypertrophy of the right sida
alse accompanied by alipht undergrowth of tha laft. A Notice the [ower
FigHTt Bordar £ 22 mim, lengar in the frontal; B, Notkce the ocelusal plane
arder whh Xi point encircled; C. & 0. Obfgus fllms traced showing
difference In the mandlbular plang; E. Submantal vertex visw showlng
trengverss ssymmatry of condyles; F. Comparson of C and D on the
mandibudar plane,

' FlG. 8-20




HEMIRYPEETREOIHAY LEFT SIDE

Heaad plate trecing of 8 male patlant with a neuratrephic over=sfimulation
an l=ft ghde. A crassad-bemihypertophy wes prasant invodving the ams
and g also,

HEMIATROPHY LEFT HIDE I

A hkdsaus deform ity of neurgtrophic orgin restricting the |fe 95de of a
mala, age 25. Noio all stenchures suppdisd by W2 are abophied ar dysbaphie,

FFIG. 621A |

——

* Fl. 6218




overtones. hos orlhooonlists itnd rmeatment diflault evan after fgld fixation sungany in
thasa types. Surgieal aftzmpts to close the aite by mandibuiar mtation bad met with
qreat resistansa. {Fly. 8-22).

The jomg face seemsz to he asecciated with a downward “#rag” in the hyeid
apparatuz. Some patiente dunng lsie davelopmant ge inte epan bite, Az the chin is
ietrasted, the tonaus splays outwerd and open blte ansues.  Mandibuler rotation with
surgery has baan lpss than iaa (Fig. 6-23).

C. Clagsic Symdromes

"his is nef & lecture on 2l he ramificalions of the ThJ. A manual an the THE) iz
being prepared. Howesver defomities can bBe lletad and types shown for the recognition
of the siudant bacguse all invalya in one way oF another, the T

These are:

T Basicranlal obiusiky
Cranial Dyeostaels
Hemifacial Microsamie
Treacher Collins
Dipams
Apart's

A

LrOUZOnS

W, CONCERMNING NASAL AND ORAE BREATHING

In 1979 3 sympashsm was. mublizhed oy he Cemer for Hurmar Growth and
Devespment at the Univarshy of Mishigan, Twenty researchers and cilnicians were
reported in @ publization sdited by Cr. James hMohamam. In that symposiom, Slaketts
preaenied @ paper entitted "The eroependense of e Masal and Oral Capsulas™
would seem e subject has largely rasad for the past wo decades. The percanlags of
sdénoideciomies and tonsilectomics has orcpoed perhaps ot 1t stil covsfitulas Lhe
Mozt COmmon surgicai procedune T chlloran, In thai paper, a8 relapse was snowhn aftar
the failiare of correction of nasal breathing. A shirgnic 3inusits was not diagnosad aarly
{Flg. 824}

il



Twn axtrems feces bt with vary slmblar mandibular forms t2ea Fig. B-23] | FIC. g
J.£. Faclal Axls 72° and Faglal Halght angle 90° : nhes
E.C. Facial Axis 1147 and Facial Height angle 54°

Mate canvex|ty diffarsnce.




A third patient with obtuse mandible, This open bite ralapsed even aftar
La Fort surgeary.

Compare the riemarkabte simibaty of the twa patients, J.C. and E.C_ ssan
In Flg. 6=22 and M.P. hara. The mandibular bend |s neery 107,

. FIG. 623 |




Nasal and Oral Capsules

{4} This patient had 8 savere open bite, relrognathic chin, nasad inepairment
causing mouthbreathing, an arad gaomic anghe of 62° JANS-Xi-Pm; it shauld
be 45" and paiate Gpped upward. Compatra this to [S); a patiest with an aral
gnamic angle of 22°. Note In {B] 8 devialion of the septum, radiopacity in [sf
sinue and congtrictlan high up in nasal caviy, Note agymmeatry in naeal flooe.
The patlant's malocelusinn wee correctad with orthopadie treatmant and
wartical directiongl extracral therapy, Treatment was finlghad by the time the
patlent was 11 waars ald. Ha suffered a steady relapse and (O} by 18 yvears of
aue had a 78" faciei axis (nomal 13 80%), a 67* oref gnomic angle, an 4ven
graster opert hite, and savens longus thrust. Relapse oceurred despim
attempta ot additional treetmant (myofunctional terapy).

FIG. 524 |




A Review of that group of welters suggssts There was dvarsa eplhicn regarding

ha issues, However, the summary of he Ricketts paper wes:

SUMMA RY

Regpirziion grd mastication are blsiogically joseparsbie. The nosa iz @
raguiston, a heaisr, g humidifiay, a vatuurt clegner. & sterilizer and a primary
sansory sigan. Toe nagal cowily just Paprens to be famed by essentially lws
pars o lhe maxile which also happen o be (be basal sirecure for the unper
toalls amd imost of the ypner fsw. The lowar limis of tne nagal cavity also hapnen
0 be e uppar fiies of the oral cavily, What affacls are affegts fRe other, i
woulth appasr that norms! nesal bresthing is conduchva b pomal growdls of fhe
maxilia and nomwal development of fre ooclusion of teefh.  The well-heing of Fhe
whole child may e imohved where mouthbreathing (s concemed, and the
slinician dealing with conogitions related to mowthbresthing rust jook not ondy at
the spocifle cordition he is being ashed b fresl. but & ef relafed condiflons sz
well  Therefore, I would seem fhal the thne hax come for fiTis problem o ba
sbiecfed o @ mulidizciplined team of ciiniclans who can. as a foem, trea the
wice chifd,

Tha werk of Dr, A, Haas and sthers brought the nasal cavity Into greater
attenllen.  Or. F. Wan Arsdale alsg has mepamed an e fransyverse dimengion In
orthodondcs.  Our own wol on e deveiopment of tha Franlal analysis togethar witk
Or. 0. Grummens has done much to develop a theze dimensarel idse on & <linical

nasig.

However, the impertance of nasal valume ig still debates. I eonfaransse with
padlatrizians, a cancemn with their irabllity o deal with allergies was slgafleant. For this
tagzon, wa have for years been conserned with the 1asal cavity as a Tacler in facial
timvelppment,

The anferdar nagal spine is a shelf 5 the naszal sestum, The filure of proper

cescant of the hard pelatz is aszociatee with savere gummy smile. Paliems wih chroric



molth Greathing are an eremy to ratention,  Patients with tongus thrust are often
responzive 1o a pimary raspizeiory obaTustion problern. Or. Bluesione st the nlversity
of Plitaburg a3 reported it the University of Michigan's publlcatien, cetermined that ane
foarth ol lhe Amercan papulation is sllergic t= dainy products. Sesesred orthodontists
will all confacss to these problams,

Y. COMPLETE CARE

In the intefest of pravantion of allergic and growth problams we have exlonadd
developments of massures to imprave and support 1he immune systam. There are fua

produsts srodwsed by Morganics Com. a multi-eval marketre organization.

The first iz AZ 212 and the secomd /s Or. Hoffman's mung Power. The Lhid is
Ur. Rickette' CJEB Plus {Collagen. Joint, Bens, PLUS) armulalion, A special minarg|
addition has been formulated which is labeied Sedona Spak. The znicxidant SLper
90+ centaing OFC (Qligomerle Preantnrocyanading kagether with Bilkerry and othar
Ingredients.

« AZ 212 5 & probiolic formulaten with four staine @ DNA conflrrsd
baneflelal Intesinal fora woich are siable at rgom Eemperaturs. |n addition s
digastive emngymes, surfactanle and phyte-nuirients, A2 2-12 also contains
Fulvic Base™ mingrals which provide specific nutrents 1o feed tha prasbiotics
which in tum manufacture enzymes, Ennanced onzyme activity ersuras
complete digestlon, absorption and sssimilsficn of ke nutrients im chis
camplex indluding thaze in the diet. ealth of the digestive tract depands
upar viable populaions of intestinal Aora which ars so frag rzntly destravad
by esttcgers. antizictlcs and ofher chemizal food additives commcn in
today's lezlples. A haathy digestive systam halps o ensam prager imeune

funchion as wali 22 heing the ivent ne of defanss for the human body,

« [ Hoffman's Immone Power is a spaciglly grawn upiquely protagasd
tughly 2oncartrated Aloe procuct wiich i supatantialy diffarent $an anvining
avallable. In the past cecade, medlcal ressarsh has shiown that the isnmne

systarn iz b2 most ertical elemert In Ibe body's abikty e timiuraliy mainlgin



and sireng hen its state of healih. Dr. Wof'mar's clinicaly proven formuis
holde critlzal mutriisnal elemants such &g Aloe congenrate. =ssemiial {atty
acids, orgamic Zine and seleniurn, sserC and several other factors that resylt
in increasad T arc E!-. lymphocytes, cylokines ard macrophagaes.  Dr.
Hoffmam’s immune Power demonstratad that the number of T-4 [yrphocytes
-could ba datbled in the body in roughly thras weehs, Addionally an ever-
acive aute-rmitlne rezpanses is able to be brough? back inke balance. This

iormila is sultatile for immune unction maintenance In bath young and ald,

« D, Rickets’ CJB Plus iz an advanced suppost for collagan, |oint, hone and
interatitial fluic health. Dr. Ricketts” CJB Fius formulafion provides 2 patented
and clinically proven colagen, plus 8 full =pectium of twanty nutrlional co-
fagters for 8 synergistic appreach o building, maintaining and suppeoriing
collagan by the bedy.  This comprebenzive supplement encompasses g
holistic approach o health, maintenance angd pmduction of all connective
Essue including the blecd veesels,

«  Badona Spak can be placed in all drimks and ts 3 base o newtrallze the acid
in coffee for adults, Execulives, athlstes. studenls, sctive mothers and sanlor
cifizens’ priarty concart should be reptacamant of minerals lost from fas
peced festyles, axerciss, aging and stress, Sedona Spark provides the idsal
waler-snluble orpanic camplex of minerale denved from a supedcr saurce of
rubrlent rich plant matenal.  Absorption of Fulvic Base™ greally excesds
ordinary colividal minerais.  Predominant minerals ic our propriatary Fulvig
Base are Calcium, Magpesium, Poimssiom and Zing,  However, a ful
complex of 73 facs slements are provided In thalr nstural and bizevailabls
fonm, The akaline pH zssists ths body in malniaming bealty ne~mus anc

immuns systems.

Il has been desermined that shildren are freguently deficlant in trace minerats.
Cedcdumn, magnresium. zinc. patess'Lm snd jron are often supplied bui the nther 65 arg
migsing. These are missing often In plants and therafors in the foods. Older people aiso
ratusre hedp. Al thes2 deficiencies seam ta toniribute to the allergic raspanse,

[

1]



Vi, SUMMARY AND CONCLUSION

{zenetics is a basiz considerater for all modphalogy. 1l s possible, howsawvar, thet
long-term  environrenlal cunditin:un;:-, fay be erroneously fsassad off az ganatic
lendencizs or 35 slmply 3 part of the “pettern™.  Sovarad faciars, bof cesp and
parphera’, ener into ragpiraiory problems.  Environmental influsnszs or ths respiralory
athd aeglidition svsiermns & the food and air Iracts must be consicerad apncumrenty az a

par! of orthodontic diagnosis and treatment regimes.

Climieafly, trophic nfluansss %e growth of the maxila and the mendiale, Theze
are desle fo nxsal cavity fone and sireey soace but have not baan IMvestigaied in a
sophisticalad manner,  Finally, vary lile iz kiown of ihe Tea=zons for eranial bese
configurations which constitute The kasic framewons of tha nasophanmx ant posturs)
relations which, thmugh the cendca: vartzbrae, influence the oral phary

A would be ceovellable s thesls were taken s a brhef for promiscuous
gxtractlan of tomsils or adenolds. On tne othar hand, the fencticnal balakcs gqd stability
of orhodontla results nave testmed to be erbanced 2y removal of respHratcry
obstructions and the attsirment of normal nasal brewlhing &nd comect patterts o
dequtiticn.*
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