





UNDERSTANDING THE VTO:

ITS CONSTRUCTION AND
MECHANICS FOR EXECUTION

Volume 1

Robert M. Ricketts D.D.S., M.S.

© 1998 American Institute for Bioprogressive Education
Scottsdale, Arizona
And
Ricketts Research Library and Learning Center
.Loma Linda University
Loma Linda, California

Robert M. Ricketts, D.D.S, M.S.

Director

American Institute for Bioprogressive Education
9106 E. La Posada Court
Scottsdale, Arizona 85255
Tel (480) 948-4799
Fax (480) 513-3145
E-mail rrick@adata.com






LR

~TARLE OF CONTENTS

VOTUME OME

IMOREWOERD
PREEFACT
CHAPPLRE ONE: THE ORIGTN AND ESSEMNCE OF 'I1LE VI TNTA

CIHATTER TWO: THE SECOND GENERATION OF FORECASTING:
TIT INTLUENCE OF COMPUTER EININGS

CLIAPTER TUHREE: THE MANDIBULAR GROWTTT ARC FOR
FORBCASTING TO MATURTTY: INDIVIDLUALITY
AND TIIE CRANTAL BASES

CHAFTLER COUR: THE TECHNIQUE FOR FORLCASTING GROWTH

LROM CINLOHEOOD TO MATLRITY
FWITHINYT TREATMENT)

VEILTINIE TWIE

CIHAPTER FIVE: THE FORECANUING OF SOFT TISSUE
CHAPTER 51%: FORDCASTING IN THE ERCON AL

CIHAFLER SEYTEN: TIE TREATMENT DESIGN TN LONG RAMGE --
T MATURITY

CHAPTER EIGHT: MLECLIANICS FOR EXECUTION O THE VT -
T11E NEW PARADIGM

CHATPTER WINE: GGENERAL SUIWVIMARY






PEFDICTION, FLANNING,
CONSTRUCTION and MECHANICS

by Robert M. Ricketis, DD.S., M.S.

FOREWIOIHTD
FREFALE

VOLUME OMNE

CHAPTER ONE: THE OQRIGIN AMLY ESSENCE OF THE VIO IDEA
Introducrion -- Background
The Evolution of Concepiions for Beginning With th:: End in Mmd
Mounting and The Plaszer Setugr
The Cephalomeiric Approach
The Propositions in Planning with Cephalomerrics
MNalaral Growth
Orthopedicy
Orthodondes and Soft Tissue
Feasibility Testing
The Components of the Cybernetic Circle as a Thought Sequence
The Essence of the ¥TO
Problems with Treatment |Designs
The Dilemema of Skeletal Change
Ohrthedontic Possibihities
Changes in Technirses
Extraction Hales
Borderlines
Orthopedic Interprelation and Findings
Condyle Compression and Growth
Maxillary Onthopedics
{zrowth Concepts Concerning Clinical Practice
Understanding of the VIO, VTG, ATO, S5TO
Interpremation of the VIO {(Analysis of the I'orecast)
Early “Forecasts”



CHAPTER TWO: TLLE SECOND GENERATION OF FORECASTING:
THE INFLUENCE OF COMPUTER FINDINGS
Iew Sciendfic Hvents
Intrusion
Emergence of Wew Points
Pterygoid Puint (Pi) and Cranial Center {Cc)
Protuberance Menti Point (Pm)
Xi Point (Xi}
The True Buccal Oeclusal Plane
Computer Findings
The Change in the Format Used From 1967 ta 1975
Tndividual Growth Forecasting
Treatment Forceasting
The Essence of the VT
Skeletal Change in the [aws
The Secondd Pard of the VTO
Emplacement of Oeclugion
The Steps for tic Tecth
A Super-Simplistic View of borecasting -- Mean Extension
Discussion angd Summary (for Chapters Ome amd Two)

CHAPTFR THREE: THE MANDIRULAR GROWTH ARC FOR
FORECASTING TO MATURILY:
INDIVIDUALLLY ANTY THE CRANIAL BASES

Intraduction
The Curve of Distribution
Current Interest in the Long Term
Phases Limited
- Computers
latrogenics
Cephalometrics: The Key Tool for Sophistication
More Than Mean Values Emnploved
The Gencsis of the Arc
Polar Growth in the Sayittal Plane
{imomonic Expression
Bi-Polar Behavior in the Frontal
The Three-Dimensional Context
The Mandibular Bend
The Avc Discovery
The Search for Biologic Details
Further Biologic Considerations



I}scnssion
Forecasting the Two Cranial Bases {ﬂmermr and ['osterior}
The Forecasting Logic

The 5Size-Gain Argunment

The Pacterns of Dental Development

Soft Tissue Growth and Behaviar

5u.mmar}'

CHATTER FOUR: THE TECAHNITGLUTER FOR FORRCASTING GROWTH
FRONM CHILDHOOCD TO MATURITY
(WITHOUT TREATMENT)
Introduction '
Driscussion of Posits
Mandibular Support
Polar Behaviar and Mature™s Anticulatar: ‘The Glanoid Tossa
Three Faciors for the Fit of the Mandible and Craniun
The Cp Paoint {Condylion posterior] and Us ({Cond.superior)
The Anterier Border of the Bommus (Br)
The Xi Axis
The Logic of the Seguence in Forecasting: A Fove-Part Exercise
Part Une: Technigue for Cranial Basc
Eight Steps
Part Twe: Technique for ,F-:lrtv:astmg the Mandihle
heven Steps
Part Three: Fitting the Mandible to the Crandum and Upp-EI' Face
Technique for Matching the Mandible to the Cranium
Five Steps
The Skeletal Referenee Lines
Part Fonp: Teeth
Creclusal Plance Bebavier (Diental)
Technigque for Occlusal Plane
Diizcussion
Deniure Emplacement,
Mcthod of Supcrimposing
Compensaiing
Devclopment of Lower Arch Trepth — The Basie Lower Molar
Four Stops
Caleulalions for Thivd Melar Sprace
The Lower Third Meolar
‘The Upper
summary for Chapoers Two, Three and Four

1]



VOLLUNE TWO

CITAPFTER FIVE: THE FORECASTING OF S0OFT TISSUE
Profile Forecasiing
Introduction
Technique for the Nose
~ Five Steps
Enrecasting the Lips
The Upper Lip and Stormmion
Four Steps [1-4}
The Lawer Lip
Three Steps (5-7)
Supramentali
Three Steps (1-3)
Techmque for tha Chin
Five Steps (4-8)
Summary of Soft Tissue Behavior

CHADTER STX: TORECASTING IS THE FRONTAL
{(1TTHE TRANSVERSE DIMENSIGN)
Introducdon
Frontal Analysis
Growth Behavicr
fieport on Vienna Research
Techniyue for Yorecasiing Lhe Peontal
Driscussion
Technique for Widch Forecast
T'or the Mandible
Five bteps (I-3)
For Hamus YWidth
Two Stepz {6-7}
For the Maxdlia
Three Steps
For the Teeth
Five Steps
Another Congideration: The Divine Proportion
Treaiment
Summary for Chapler 3ix

iv



CHAPLER SEVEN: THE TREATMENT DESIGN IN LONG RAMGE --
TO MATURITY
Imtrodustion
The Moduiar Concept
Lonyg-Raage Goals (VTG
Rebound and Recovery in Long Bange
Prevention of Rotarlon
Maxillary Cethopedics is Truc Orthopedics
zeneral Statements Regarding Owvithopedics and Orthodontics
In the Lomg Term
Factors in the Construciton of the VTG
The Chin -- Long Term
Technigue for Alteration of the Long Ramge Forecast
For The Chin Fosition: Three Steps
Tar Point A {and 1the Maxilla): Three sieps
Tercth: Thrce Steps
The Lower Melar - Arch Depth: Ome Siep
The Lower Third Molar: One Swp
The Upper Incisor: One Sep
The Upper Maolar: One Step
Exituction Conuditions
Sott Tissuc Forccasting Wil Treaiment
Lrscusaion,
Technique for Sofi Tissue
'T'he Nose: Twao Steps
The Upper Lip: Two Steps
‘The Lower Lip: Two Sieps
The Chin: One Step
The Complete ¥ TG Forecast
The Pxlenwma -- Mechanival Objectives and Growtrh
Superimposcd S
Ihe Processes with the Cybermetic Circle
Summary and Conclusions

CTHAPTER EIGHT: MECIHANLICS FOR EXECUTION OF THE Y1 --
THE MEW FPARADIGK
Introduction -~ The New Paradigm for Mechandcs
Treatment Mechanics and Resulling Lffects
Frevention of Eotation with Bioprogressive Mechanics
The Dangers of Incisor Iverference
Compurer Cut-off Frogramimed at a 2° Rolagon



Dhscussion: The Long-range Forecasy (o MMalurily)
Semantics Regarding Mechanics
Definitions af Inporance
['orce and Pressare Controversies
Torce Classificgtion
Pressure _
Lifferential Force of Differentdal Pressurc?
Hoot Bating Seales
Suture Hating
Common Modalitics
Classificadion of Qrlhodontic Technigques
teven Types of Appliances Employed in Empmg‘mssn‘e Philosophy
Orthapedic
Orthodontic
Auxiliasries
Stabilization
Shielding
Conditiuning
.Surgical
PUTITLATY

{CHAFPTER NINE: GENERAL SUMMARY
Beyvond Linagination
Prapozitions
Interpretation
Demture Booplacement in Flanning
Predicaments
Long-Bange Visualization
Factors in the Forecasting
Fhe Logic of the Scquence
Size-Crain Conceprs
Mechanics
Semantics
Modalities
Advancinyg ihe Profession

vi



FREFACE

This manual, In teo volumes, is sroposed a5 3 goide for teaching.
It can fiTst be e to trach imesdlf. Tn thar cveat, it will require =
dedicated offert. It 1s best tolosie up s chupiler - or &ven ane scpmens -
at & tine walil the information and procedure is mastered. & regalardy
scheduled program {or stidy snd dizscipline will help.

Secorudby, it can sarve as a basis for stody oiud or group learming
projocts. &t oan he discnsged, cursed at, poloed at, and derde], Hemwvever,
all Wle ridicude and resligning it has received historically haove not made
the itlea go away. The information and methaods have continued to
grow and inprove pver hell a century.

Thirdly, it can scrve as the foundation for wasersity traching at
the grodsote tevel. Uhe acthor cses it in courses of msiruction 2t
various schaols and i courses Tor inerestisd scholars or groups, Bois vhe
[ratnawerl for teaching anvone with suthcient lnowledpe and cuperienoe
11 Fhe resiclency pj'::gi’a.ms. throuphout the world.

Ml we donlal abot, it the capable orchodantist - trained and
et ploying the methoed matineely has 2 signilicanc advantage over
connpetitors. Le is imaging at its mast reliable lewcl,

Comunication is the 1wl dyving herelit For the patienc in this
infnemation age. In additon, it iz & wonderhaliy rewarding expemienee Lo
plan andd execite treztment according to the objectives and goals set
forth in the application of the ¥TO. Widhout using this method or
other critical cephalometric planning preograms with known stancanls
for controls, the clinician has ra way to moniter progress or @0 checlc
results for the patient.

But the fearning and the application of the princigles inhorent in
frorecasting at the kevel propsed hereis e obwicusly not simple. This,
meoTe than anyhing else, probably accovuts for its rejection.  Flowever,
cephalomnetrics is a part al the specialty of crthodontice, snd the cffore
ter Teaan, chercfiore, is eminesntly worthy of considecation.

Predscly because it is cownples, cephalomenes, along with
treanment: designing, is adapzsble to the computer as one process of

BT



1mag1nb In essence, cepralnmettics may serve as a sirmulation w
previenay exdraciion or non-odraction or the prispective resalts of a mhwen
medality as diseovered from research. Even if practiced wilh the
curmpuler 1 is chvious that the operator needs to andersiand the
comnputer program and when o modify the objoctive on a practical
basie. The underlying objective is for the clindcian w0 obtain the highes:
leweel of in[feamation for dhe maldng of value judgraents i planning.

With regard to the use of the computez, the individual cporateor is
taced with choduesn. He or she can employ an in-house personal program
which is rewarding to the ego aul salisying wilh acccmnplishment, but
often regnires Lrained and highly skilled personmel, thuas proving to be
cxpensive inthe lomg run. The second choice, prederzed by the auchor,
is Lo empioy a reliable computer lnbomatony service. Thiz is cmployed
just a5 the referral is made for oy laboratonye services, modal
processing of retainer and applianes construction in cther sspects of the
sperialiy. Yo has boen a mystery whe astad 2 clinicians have oot pvadled
themselves of such service cven though reliable processing has been
anvailable For mnors than Lwenly-live years. The data hos oonlinued to
immprove with accummalared drdormas o ausd advanoed cechnotogy,

WWhile computer processing is available ic Is also an exciting
exercise [or the orhogontist to perforn andc connpose a forccast
manally. There is no botier way £0 leaon aboul the indbvidual
paticrt and 1he possildlilizs and Timitazions inherent in that, single
patient.

 The clipddan ‘s time, however, becomes an isspe. VWhen pressed
for time the operator terds ta "y by 1he sear of his pants™, Wil
traindug, 2 sall member can do some of the preparalony work sssociased
with the cornsmrection of a paper plan. The chjective is oo "get it done”

Mo aruatler whal process is cenployed, the author wishes the
colleague good lud: it an exeiting dinical adveneure. The goal is a
comtined specialty.

R M R
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PREDICTION, FLANKING,
CONSTRUCTION and MECHANICS

CHATTER OKE
FIEST IDEAS

INTRODOLCTION ~ BACKGROITIND

The rendering of crihedontic objectves on tracing paper (the Yisualized
Treabmenl Objective, or ¥ I was lornlated in 1950, Almost half a century later it
Failed o reach routine application except [or aboul, 10 of chnicians in the U5, and
pethaps dovble thet number in certain other comdries, Fhe question is, Why 18 i
not routinedy ermnployed 100% of the time as has been done by the avthor sinoe
12507

Perhapy it s considered ton complicatad becange & candid view of the V10
procedure may appear o be inondinately comglex. The procedure perhoges
intimidates the clinjdian or stucent who then may question the wahue recsived far the
cffort invalved. The surveys of Gottlich et al. in 1990 indicared <har in one section
of the country 11% of orthodontic specialists employ the “treatment design
principle”, while in ather sections it was less than 3%, In another survey, conducted
b}r the guthor i 1987 three oot of four orthodontists I-ﬂ]_::-l:!nding wtatesd th:::,-' did
not know howe Lo apply the procedure even iF they had 11 available. Tromically,
many who didn't use it sl considercd it trastworthy as a clinical tool,

Those not enderstanding any process wsually [ear il The questicn cncrged,
“Wazg it being taught or were there even teachers o teach 1t#7 14 38 obwious that a
steadfast opinion still exists that “forecasting is impossible” -- a5 evidenced b
gpraleers a1 natfonal meetingz, Without 2 comprehension of the method of
construTion and the manner inwhich ic s e be dinically applied, the VTO
conseduent|y hng been devided, Soe educators state blontly 1hat 1€ "domm’t work™,
There seemus 1o be some miscommunication regarding its purpose because the method
consists of essentially setting an objective. 11 is a prospective exercse. When it
doesn't makch e linal result it is usually becase (1) the proper mechanics to
produce it was niot applied, {2} an unrealistic objective was dravm. or (3} a
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|pamatic event or andatrogenic condition developed as a result of Lhe creatment
wihich altered the culceme. ~In other words, the objective simply was not reaclhed

Yer the %710 has been used suceessfully on 2 routine basis by many of the
woeld’s Jeading clinicians. [t would appear, therefore, that a destth of knowledge
cxists witly vegard o how 2 VTO is construced, how il bs eonployed for westing
ohjectives, and how it 35 applied for anchorage planning. Bewase it has been used
successfilly by so many clinidans, perhaps moee rogent explanations are D geder
regarding its logic, LThat s the essenee of this manuval, The puepose of this first
cliaprer is to discuss its omgin s paaepiose.

THE EVOLLITION OF CONCEPTICGNS FOR BEGINNING
WITL THLE END IN MIND

Mounting and ‘The Flaster Setup

The jmathosalie méunﬂng of the madel as 1anght Ty Simon in 1920 was

arnung he earlicst n:ffu::-rts to visimlize Lonth and jawr relationships (Fig. 1-LAL In the
1 Ydide, plaster "setups” wore cmploysd ta enable clinicians to detennine the changes
desired for correcton of maloadusions, The mode] was cuc in half at the midlioe and
emie-half was st up dn was sirnilar Lo a setup for a pesitiomer. When the waseoap wes
compared 1o che untreated side, che changes requived could be visnalized. Olten
the sectioned masde] was analysed by cstimates of the Jong awis of the incsors. That
process became a thought [umn Jor the planning of the mechanics (Fig. 1-15).

Llmayever, objections 1o the use of maodels ulone for planning wrre raiesl. It
was a statie exercise in Cual: £1) moded analysis did ne brdng groewth intc
copsiderstion; (2) procedures did nolwsually ablow for rotationsl changes in che
manditle; {31 ne or opedic or sleletal change was copsidered; {4) molars wers
sefdem moved distally; {33 the efTort was wsuaily made tn place lower Incisors npright
(e the escsting fidge) (6) lacking snfl tissue, models Jacked any precise
considerztion of Bp changes or csthetios in the weult; (7} moodel dissection was enstly
i Lime and effort, and {8} plaster changes could be misleading due to the absenes in
the transverse olmension wiich was often not constidered.

Fluring the 1940s the static approach [om medel analysis was thought to be
justificd on the basiz af the "doctrine of imitations”, I fact, the influences of
1reatment of deep bize through extrusion of molars was thouglu w be only a minor
inftuence oo the mandible which was assumed warally te rcbound. Extreme
mandibular rotation durkng treatmenl, or the production of s long face, were “passed

-
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Fiz. 1-1

A. Troam Sicen {15200, shuwing methed of relating the dentare e the face wia the
Chhiiad Plames -- [ounciing smaliuastalics.

B. From Fiscier {19d%), showing rmethnd ol siting the mmathostanic moded in
order bo evaldate weisor relalonslcps.

—— T TN

——————
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off™ or accepted 1o be doe w “a veriical genetic growth pattan™ and an unfortunate
preason. This was essentlaly the dilemma antil 19300,

The Cephalametric Approach

Clirdcians such as Doswne desired informarion, if possible, to help andicipate
in advance thosc patients in whom the chin would eilber “swing foewand” or “swing
backsvazd” in the ure. The lrame of referance for thinking was the changes in the

Facial Mane as visualized from che Frankfor $ame (19p. -2,

At that time, ruost thinking was limited 1o changes only during the active
Lreslanent expericnce, which tocl about tvwo yrars. Also, because paticnts wore not
treated unmil the permanent weeth were present, much prowdah alveady had passed. - Tn
Fact, fernales swerc later Founel Lo cosnglels essealial facial growth By age 14,8 vears.
Long-temn grrwlh therefore held ne interest,

THE PROPOSTIIONS TN PFLANNING WITH CEPHALOMETRICS

MWatural Growlh _

Trognasis, by defindtion, is a forecast or 4 predicden. The frst proposition or
congideraricn of the futaee is one withoor o todonlic inwervention, and growtl. can
be estivnazed for & two-year poriod but mest favorably cxtendded wo matority. This
pertains to the natural grosweth and development and is based on che individual's
characteristics which aze undgue unwe e patient, "ITis is seferred to as o long-ronge
fosremcnst, {] RI}

Orthopedics
Ar orthopedic change Is vsually conceived o be o skelewal alreration.
Actizentally and transversely. Butl vertical changes arc also orthopedic.

A loreeas) of the behavior of the skeletal tacial pares is wade with considezation
of the intluenes of tzeat:nent by different modalities. This consists of: (1) 2 change
af mandibular vertical pesidon (celoedve w the mreseed condicdeond; (2) a horizoncal
repositioning of the mandible in the event of & condyle dispiserment; {33 an
aleeracion in the mandilbaler Torm as s resuli. of the varieny of posturing lechnioes o
af tntemrasd lany lasiie traction {forward or baclowvard)® which when forensd most

= Mot When the sand®le is heol Garsard in the course of troatnaens it maost allen tonay be
teraporary, but when bert backward ov sevarely rolaled e change has been observed 1o be

pretiangil inonany oalke s



Normal Growth and

Development of Occlusion

The Downs’
Swing -

Tiar 1-2 Prin Ricketes {1290, shewdag updated Exlavior of the Facial Avds and depleeing
Lhe conespt of W.E. Dowms for the swing of the chiu via the change in che Facis
Plare frean Traoklon Flane.,



aften miay be temporary and when baclovard ts pften permeancnt; (4) changes indhced
ie the midface comnples or the wpper jaw, Thus, the second coneepr congists of
dazipned skeletal objectives.

Orthadontics and Soft 'Hsasue

The uhird proposition iz sctnally 1 he setting of deneal and soft tissue
objecrives. as based un the conceived possibilities, |t sbae is based on the
priferences of the individual clinician. Hence, *Doctor fimiu” are practiced,

Eeasibility Testing

After comsruction of a VT, che spplication of the “PPET Lest is recomended,
Fach objoctive is considered in terms of posyibifitias {P), or thz most preciieal course
af breaument For the resal LR, hut Tinally feasfBilfey, or Use anost likely result to Tuer
successiul uoder the calsting droumstances (I, Ta the end, o desdsion for treatment
planniag and anchersge sequencing arc the benefirs 1o be derved

THF COMPONENTS OF THE CYBERNETIC CIRCLE A
A THOUGHT SEGUENCE
Whather ar nat the VI i ennstructed, the rezobdng of a paticnt’s problemn
Follows # lowical sequence. Each component carrics a contingency in relation to
thc other parts. LUhe [t two components are slelslal. They ae the finst
consideration before planing denzure emplacemens. Onwe Uhis is realized, the idea of
a previews af jaw relations and denture emplacement i3 no longer o tystery.

The goals For Four dental areas are the four segmants, the anterior and posterior
of e2ah arch, These are represented by 1he lower inelsor, lower tmirelar, upper incisor,
upper molar, These cume secondarily and are fed back cnto the two anticpraled
skeleral structares,

These six key striciures were arranged inte o “oyhernstic drcde” representing &
feedbacl: relaticm for purposes of demonstraning the concepl (Fig 1-3} A soventh
kew, representod by the lovecr firse premolar, coterus Lransverse considerslions and
arch forra as on influence onomolar lecarlon.

In compater jatgon, an alteration trom a standard precedure is called «
“condirional statement”. Eacl & weighed inomagnitude In o “feedback loop™ for the
oraduction of the (nal design. Thus, cophalometries is a poteneially o most powerful
clinical ool



FOR PLANNING

Fiz. 1.3 From Rickents (19°70], showing the sequence of desipning Jor cbjectives. It startz
weiill the mandinle (LY, and secendarily ihe inawalla (#2) Zrom whicl the new Ao
Plane is drawn The lower incisor iz posidoned (3] 25 the key to dentore
aruplacament (Fd - 470,



PN ESSENCE OF THE VIC

The “%TO" consists of a *paper sctup of objectives” for visualizing the chanpes
desired for che indivichusl patient Prodeced oo elther wacing paper ar daca
processing paper. the result can be visualized and pre-sssessed rather than ooly
imagined in the mind’s eve (or not even considerec at all). This ceplulamerric
prowediere is “dynamic”.  Physinlogic changes or masi)lo-manditular skeletal
alreraticns are superinpesed on nazural gressady of the patient’s indivdcdual mateix
Hhis 13 ghly revealing

Tr weuth, cenderings are desipriecl so that {17 Lhe necassary anchorags poovistons
can be marle, (23 the needed orthopedic change con be calowaled, (3) the required
tooth movements can e visualized, and {4) the resulting soft tissue pralile allerations
are displayed as a “Blucprint™. It is sssenl alby g "simalation” cxercise.

For Interpretation, sn anabysis of the V10 jrself 1s broken down nin foue
posi Lion sinnrary display (for each jaw and each 'm:'h} This is the standard fox
contemporary comeunicaction. Through such a “semmary change analysis™ the
]:'.I]CIEFICCU"F.-'C movements of e jaws, Peelh, ancl sofi Gssees are visualized (Lig, 1-1). [t
15, i {ac, e an architectural rendening and indeed beoomies 2 blusprint. The
blueprint serves in dhie constraction industny for an cngincer to plar tise: nevessary
suppdics for the consuuction. Thus the orthwdonlist s Hest an architect and
subisequently an anginect. In orcer to execurs the plen the operater now becomes a
tuilder or the mechanic. T the end the orthedontist becomes an artist.

Problems With Treaiment Desiyms
I the orthodonist dees not believe something can be done, hew can he-plan

for it?

The Dileanma of Skeletal Change

The traditional Brnitation dictated tlat the oethadontist should plan to trest
the teath to rwiions Lo conform to the oxdsting convexiiy. 0 alher words, he should
treat the antorior weth to hanmonize “Le e conveaily” of plan to place teech o
“oompensaled” positions. Arother idea is to achiove “neutral” or “reciprocal”
pesitions of the teelin [n alwour 1950 the idea was taught thad “ongne” of the uppo
incisor rools could modify the alveolar process at Poin: A coly about 2 nun, At that
timne it was believed 1hat only £ moderate convexdty change o horizoneal Basal
coorection could becorne a part of the orthodonic oljective, as based on the
techmiques stucdied.

LA
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T e secend iseue conoemed dental protrusion, The crthodontist conld eicher
accept an individual pratrasion or reake the redurtion of Lar procrusion a deZn're
ootective of che therapy. 1is was the basis of the argument bevasen Angle and Case
i the 1920, and it emerged I the 1244y with Brodie and Twead.

B 1954, however, it was found that on grewing children skelemal correction of
the whale mid-face somplex vith exbracral traction was accomplished. "T™is inclided
aitemnuinn of the sntice nasal Aece or hard palate’ (Fig, L.5). MiicFacial skeletal
change. therefore, became o definitive arthodontic objective. Change fer the
mnvilla, and arer cemporaty alteratico cf the mandisie, becamne a compeent of the
VT crnstrucen (usuely rendersd Joe tws yral #1. [See manuals o Extraceal
Lerazy and on Sectiunal Mechanics, |

Treating for orthopedics oy estazisuing maxlio-mandibular resronship and
Uven mreating for esshetic hormey beczme the rihjactives,

Orthodontic Possihilities

[t 73 siwious that mara in teackiog nstrutions anc “rradiviors) archodontists”
owerrcacted ro arch lengl defidercics, particiarly In che lowar arzn. Fxparsion in
-t leorer arch was adamantly condernned because af the Jieory of 2 “predestinesd
milge”. Exper sree with orihodontic qestment regimes v knegsed Lhe lower indscm
to pe, 5ot speek, “dumped” forwmrd into (L1 a0 esthetically erotnusive smined ip
position, (2] amm healthor sl=le, aned (33 an vasmable condition Some af the
Lreatmnens techoicuey in fact did that

Changes in Tachniqgues
Hewrever, Andings siowiy changed thuse loitation sonecgss. Iany of the
limti-stion conchsious wore accested price o the adveat of:

a) grawth forecasting with cephalometrics,

B¥ sectional and segmented mschanics,

] the charge In regnnles oiferr: | by corticul aochorage,

d; tfie shitt Lo 018" braclet,

<l the applization of lighter forces and the wiiale pressure concegl,
t; the zarlier and progressive onlhopedic wse of extraneal mechan®ey,
gl the Andings from the use of burpers,

i the rhree-dimensiomral conerel with concatenaled wires,

ik the nenedcs of tnandizaiar postunng techrique,

i) -he dromma af changas i che ansverse dimension,

Fa ‘he Freedimmn af lower anc develosment with third malar gemmectomy,
13 tae change in uesele infueneed by myofuneatianal thesapy,
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m)  the profound difference offered by surmgical lip release,
0 the cultural shilt, 10 concepts of heaut}r, roprard full s,

1] the findings thar excraction was 1ot g guaranlee agrinst crowding,
Thus, at feast {ifleen facvors changed the outiock In orzhodontics 10 a “docirine at
possibilicy ™.

Exxraction Hates

It s clear from surveys chat by 1990 o mazjor shifl. ocowreed regarding the
frequeney of extrictian, oo 1he essentially 20% cxoaction inthe Bepg schocl, anc
the 75% exiraction in the Tweed schonl, sureeys indicaled that the indidence al pe-
walar exiraclion was redooed oo a 20% to 25% kevel as 4 uean for e adolescent
population. Some praclilioners claimed char less than 16 extraction Lypified chair
practice, when thoy started ab 1he voonger ages.

In paticnrs disgnosed and treated 1n the Ceddvews dentitiom slate the
ancadence: of extraction of premolars o the Rickeids practice wwas only 5% to 7% in the
Crnacpsion prpralalion. However, thitd melar gomoectoany in 2boat oge-third of the
gty to nine-year-obl paients was conduceed.

[t 1he final anahveis, The pimary reascn for extraction cumes down to
cathetics, Think: abenad Lhal! This means esthetics at matugity, mul il means the
smile line and the hoces] “oomidos” or space inside the oral vestibule, Like il or naot,
Wies et eal the face at matndty becomes a final issue brings the dinician’s thinking
back to a farerast. 1Tis means the profound considezatiom of the individual
peticne’'s Sature.

Borderdines

Regardless of the ideology or philosophy of the Individual practitioner, Lhere
still remains a bordedine for extmetinn sven of third molars. Certaindy excraction of
prenodars is et 1o ke condemned when in fact it can e the mosl conservative
approach in paticnes where il i= sbriccly indicated. This is particulagly fnoe in patients
teeate] Luo lale L cinploy growth or oo lawe to enjoy orthopedic changes to
nidvanrsge.

Thi V102 was ariglaally deseloped for o procise reasen: an aid toward
determining the conttibition rhal growth could make toward 1he correction of
a malocchasion, and helping o resolve the esthetic and functional nocds of the
paticnt,



Fig, |-

Analyais nf changes with the fur-position analyss i 2 female ¥ years, 3 moeths.
ta 11 wescs, 3 momihs, treahsl Ty cevvical raction fallewed by =2 X 4" arches and
intermaiaey elastics. Mots chin vamne forweard 1), the major movement of the
patate was drwrwisd and becleorard (23, and with Cttde denture chanue (3). The
lusiar arch and Cheelazal Plane chang: was il ().



Clinicians not schooled in the cechoiques or procedures implici in the
production ef » ¥iIG aflen concluded that i85 production snd Interpretation wus all
oo camplicated. Some founc ot they would treac the same vy as ey concluded
frim the souhes of e moaels anvaay. Bur histers has proved “hat forceasting did
change sn omhodontist's apinicen as previcusly ronchuded (rom the medel 2lone.
i.nng-range [urecasts or visualized treatmment poals did change the value judgment,
often In sn opposiie wiy

GRTHOFPELTC INTERPRETATIONY ANLD FINIMNCGS

Skeletal chanpe possibilities ace still argued, Omhopedic iv the ordhoedonde
sprecialty has been taken te mean “any alteration in skeletal mosillo-anandiboziar
relations” rhal womld nor have cccerred withour “reacment. But “orthopedics™ in
medicine includes nerve, mwscls, joinds, and conuective lesue as well as bone,
Crihopedics in arthodontics involves also the vertieal dimension.

Az deseribed, by the - 05005 screnlifie (incdin L& madified the orovicns
poncusions regarding skeleral imitation {see Fig, 1-5), One of the lndings
peéerLiculaely foomwsed upon by the aurhar was thac of a radical epening rmandibular
rotation during tiee conrse ol realopel. Sany i aad professors assamed
vertical changes we be only a temperary vertical grovsth parterm, (L was learned,
howener, Lhat, the great mafority of vertical cpening was introgenic, bamy asnanesd
that such rotation was produced cliefiy Iy molar extrasion. This vortical groweh
behavior ccoure in open bite patients resulting from bessthing condidons, sensitive
tecth ar dang neck growth sattemns (thecresically) (another subject for studyh
Eincdings in 1950 on larper anireated samples snowed that the mean Facial Axdis
closed about 27 in 15 wears as o o inoadl wepes, Thoe even a mainlcnance of the
Facial Axiz with treatment is exventially an opening of the face heigit.

Tluee-monsh-internal cephalometne wsesrch in [946-19 showed rotation to
occrT most rapidiy when the imterferemce of incisors was enconmtered in the laler
slages of lite comection. This linding gave fise 1o Lhe advice o fueat the cverbie
before the overjet". Thiz was recoaranencled in order to prevent incisor interference
vihich was absoreed Lo stop the mandible in its dlasing path and. In effect, milate i
open ansd lengtben the foce. In some patients Thas inlecference swwas consistent wich
the development of a posterior condylur displiscemern awd o “dick” in the Joint, as
discoverad with mucine taminagraphs before 1550,



Condvle Compreession and Growth

Finding,s of indirddonls, snel Trealerd Crmos | es, hawve suggﬁstcd inhibition of
growth at the condyle 1o cocur wicn the condyle was compressed npward and
forward in the foxsn, Tlis was in contrast 2o che idea of pusning the condyie
distzably 10 prevent Foraard growth of the chin and, conversely, moeedng i forward t2
promote growth,

Maxillary Grthopedics

The second finding was that the muaalla was not the im mietable structure
previcusly errvisiowedl Dhving cervical tracton wich the face bow, when arnidoyed
without brackets and a straighit-wire applisree or 4 bite-opening plate, the teo halves
of the tayillaty complex wore found te be tnoved desrrward, vulward, and lracksard
in Class IT {zce Fig, 1-3). Gstraccal reatment induced a pddened paliate snd o
levaering of the nasal floor, and dnereussd the nasal voliome!

Later, facial snchorage (face mask) was shown to produce a mevemenr of e
wherle masal Noor dewneard and foreard for Class I comreciion. This is oruly an
arthupedic process.

The 1hird finding was that palatal sutimal alterstion wes Scasible wita the 038
EL (Flgidoy I1ue) snldered Quad Helix. Betrer nasal breathing wus primuodscd witl i
use. Ilence, durng the [930s eflons wers rade wo improve mechanics in ogder Lo
control mandibular retatiom.  This resulted o segriented procedires or “scctiomal
weclanios™, which saied in {954, and for which a separate owmad was produced.

In addition, following the orthopedic Bndings iee 1925 [urther studics led to
Lhe clesign of bedter mechanics 1o delizeratehy induee orthopedic basalar changes
in the maxilla, Thas, {or consiractian of the ¥TO the possibilities e Ly che
new sucoessiul cechaiques were sdded 1o the pre-existing objectives for treatment.
sgearih had locked vnoo Sella-Masion

But tae Basion-MNasion Plane for a reference lovmmed sreatly, with scveral usetul
aulviia Lages,

GROWTH COMNCEPLS CONCERMING CLINICAL PRACTICE

In the shor tangre (1 to 2 vears) the foolh movements required for commection
(i severe maborclusions) represent a much greater chang: than the convribution that
grovvth could make, This means thal the ¥YTO (2 vears) was related more 1o



sceting up desired tooth movements then o geowih, Beoce che VIO is mosthy a
trestment aljective. Tor instance, the amount of tooth meovement reguived 1o make
a correction for che upper incisors in the trealment of 8 12 mm. meerjer, would
necessitate 9 . ol mevenent of teeth while growth alene could acomml [or only

3 1 cven when atilized propeerhy,

In the long romge (3 1o Ly yaars), a8 resulls were analysed, it was growth which
dorminaced the whele developrental process.  In long mauge, in The nived dentition
patient with post-treawmens adjustments and wich later deveiopment, natees] clogic
growdth phenomenon ceaald overwhelm The seene, paclicudarsy in males. The
Ueselpuneat. 1o maturity with the desived chanpes was cermed the Visaalized
Troatment Gool for ¥ G), o a [inal oreatment goal.

W't recapivwlace: during the short range of tan yeans dencal changes,
arthopedics, and derial mevement dominae the consideration ina prcticsd W0
setup. However, in the long ranges, for the V710 setap, Uhe physiclegic and growth
relrand and maruration are the arresting factors.

In some paticnts, o leng mnuge rendering will alter the treatment plan frore
exiraclion (o non-eitracticn. Scinctimes the opposite conclasion s draven, The long-
teran vies will indbuence e planned maxillary orthopedics to s more moderace goal.
Seme pazicnits will be changed fronn an archopedic plan to 2o orthodende mechaoical
scheme only. Seme paticnts il be found to reed toeannent not at all

Linderstanding of the V'O, VG, ATO, 8TO
There are four types of treatment. designg 1o ke applied cirically.

The W0, ar visuslized treatment obpective, is the commen orihodondic idea
It is & serup For the dme estionaced Sor acive ireatinent. [ is cmploved for the
grewing patients. The YTO is formed rom the indiddual nataral growth sxpectancy
withrul trestment apon which the treatnent. objectives of weeth, bone, s soll lissue
are supcrimposcd.

The VT is & viswa el treateiend. goal 1o matarity. This is Tor the long range.
It anplies to younger <hildren or to patients hoving 1hiree vears or more of fmoath
repaining, A female a1 age 12 would be cssentially the same YO or VT due to
growtit cossarion vsually by ape 148 years. The same arcial mandibular growdh
procedure came ta be emploved for both the lony (VTG 2 shoa (VTO) range.

The ATO, or sdult weatment objective, j4 o selup for adults or paticnis in

[}



whern no geowth, and no horizontal skeletal change, is anticipated. Bt adules
cxpetience reposturing of the mandible in TMJ conditions,  Aduits alsa wili difter in
the azaount of mandibular retation planoed for their deep bite correction,
particularly with different mnlalicies and intene Objectives of lp wteralion and
eslhetics are an adult consideration ss welt, Thus, pre-planning in adults needs o
be just as cxitical a5 it is in children. Adults appreciate the detailed planning idea.

The 5T iz 1he surgical creatment oblective.  Like the WU, iC was also Hrst
devcloped in 1950, Criginaliy it was designed for profile considerations and atteanyis
to obtain balames] cephalometric values. In 1980, Divine facial proportions wre
discovered. The Divine Proprastions, when planned and achieved, wers in Lhe “can’l
miss” celegory Tig. 1.6 A & B), A separmts manmal was required for its application
also.

Interpretation of the VEQ (Analysis of the Forecas)

The first concem. in e growth and descloprment congecuencs, is the behavier
ol the chin. This was cxploaned s kevs ol Lhe cybernetic drele. For pmecise
evaluation soane kind of central wds of the face is needed. [ack of a coneral axis
wes the profound wealkmess of the Steiner, Tweed and other onalyses.

Vypicaly, with the original *Y Axds” a mean of 3 oun. per vear Increase on -
Cn occurred, LLowever, one-sisth of that was later shown to [ the vertical change of
Sella froun the basi-crandal axdis

Drirectiomnal chin changes were moese difficult co predict, “Lhis was particularly
true for periods Jonger than twe vears, due 0 two Jacsors. The first Eacloe was the
majer iarngenic 1nfluences of orhodomniic trestment vn the opening rotation of the
mandible as a consequence of (1} arch levelling, Followed b (2] Lhe extrading cttects
on the teeth from the puli of inraoeal elastic traction withowt corticsl anchorage or
segmented mechanics, ar by plates ar techniques desigried Lo extrade posterior
teeth, Later the nlligque pull astraceal tracticn helped sommewdr2l fo mitigate spening,

The secoesl peoblem was the developmental behavior of Sella iteclf. Iz wes
accepted thar Sella tursics was @ (ol Dom which all focal growth behavior
developed This tdea wwas pained from Brodie's demonsteation of Sclla ay o gnomonic
cemzer for calvaris gomed D and the regularicy of palatal bebavion Lo 518 (the nasal
capsule). The use of Sclla for forecasting Lhe mandible failed, however, Also, he
rotalionul effects of Lreacment weerc thought always to Stend oo recorrer”, which turmed
ot wot o be truc. Some padienls were seen L ieale open as much s 79 an the Y
Axis g only 15 months of oreatment. Some cipicans were so adamant in the

Il
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Fig. 14 The: Ricketts Ginlden Divider is demaonsmared {A). Findings ol the tacia’ soft tismue
Diving Proporions it the verfical and hodzontal are shown (K.
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PEAUYIAN MWALER

Fic. 160 Wonerous Divtie Pregoctions (1.0 o 1018} ero demonstratad oom camputer
enrposites of normal Caucasian males (V=30 in the deep skebsta and decial
GO0,
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Ledief Lial posterion eslousion was the enly recourse Lo Lreal overbite that they wsed
verveal clastics to mtruds postemor tocth, In the latter cases some clizdcisns soaply
assumed thai radical vertical behavior was a generic ahnorntal growth pacotern
rather than latregenctically produced (Figs 1-7-A, 1-7-8, 1-7-Ch

Wertical belwvior was o very poory undersiood phenomenon, wnd some
gtaternenis conecming 1t bewe misled the professicn.

Early "Furecasts”

At the begirning of facla bohawioral rescarch, conducted wich cophalomeries
anid Tarninagraphy, pradictions were made o a eencnuaed patoeen of development of
the midince no orthopedis change inpalabsl plane or Ans]. Thos, i esgence il was
ariginally accepred that crtaodentics was limited tc the teeth. Chanpes cond,
howeerrer, drchade some indecesd mandibalare rolation whizh “wowls recover”, Tlus wras
e o the urchalienped claims Lhan Lhe reaxillions prosady panless was conslans and
wag turther immurable to trostment,

A storomeent often reywtel after the 1938 511:|:|.:,.r of Brodie, el al. was, "Srowth
s an adw:mtagn: -.iur]ng the trearment process™. Tovewer, in that fra 0 wess ool
enplained how growth could seork For the correction. Growrh had not Been peduced
to unit wahies 1o caloulale with anchorage during the creazment process. All goovarth,
tegardless of direction, was deemued Lovorable, Bual anoarsmnent coneid beo made that
growth vis separation of the jaws actually lessens malar ancharage, Lhe theony af
“dlomivance al the merphaologic patiern™ prevailed untdl 9200 Tt was not until 1970
that -- oased on TRt ﬁTL-:i‘i,]’l.g.“i -- the comerabation of gﬂ'Jth was caloulared ina
trustacrthy manger, This wid be faken up i Clapter Thaa,
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Tz 1.7TA A, foomale patisat, TG, loat the second deeidinus nuodar fom cancs at aze &

Al
B.

Ar pae & four deciduous cevines were remaved for crthadonties.

Afrer sueal extraction the palienl was Clasa TT und the bits ceepened by age 3T
Clicking of the joint was woordec.

Ciidinary eorction wetrique was followed and she wie retsined ol age 13 but
the Tacial Axis was nos 24° comparsc o original 9%, and the condyle
showeed evidenoe of poslerdor alteranon.

A7 w17 ninee the Samened coodyle ead worsening Facial Axis and an open-
bire conditions desveloped.
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Fig 175

Corpus

A. [racings of tomograas of 1.3, show advaneod degencrelive jomnt cissise
signs ot ape Z3.

B. Lie 1 {ape 54 compared to ame 23 oo the Carpars As ar Pm,

. The zame tryeings sepenimpesed on the mandiboular place at zhe gomel aogic
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Fiu, 1-70 A, Time 1 fracings showing the are consmection {or forecasting.

E. The asruel condilion ¢l patiant [3.G. at age 33 years. Nole the Facial Axis an
%1%, The scelusion was retraared, now for open bive due Lo dsgeasalve ol
chenges and eundylar involutien. Panent was shekmg by ags 11 pears. Mote
condvls fattenes) & uers 14 o ane 23 (see Fiz. 1-TA).
Terecasted mansdible and shkeletal partd rom aze 5.
Companson al the lorecast te ectoal shows sevene rotrograthism te develop
wirh poenimg al* 3 froe the forecast.
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PREDICTION, PLANNING,
CONSTRUCTION and MECHANICS

{CHAPTER TWO

THE SECOND GENERATION OF FORBCAS TING:
THF INFLUENCE OF COMFUTER FINDINGS

KEW SCIENTIFIC EVENTS

The movement by Gl applancs chricians Loward agh pull headgear off the
rnolars was made foliowing o questionable assumprion. IU was peneradly accspoed that
roandibular rotation was entirchy cansed by melar cxtousion or the so-called "wedge
#ffect™. Mavement. of molars bacloward on an articulator would yield thes assamplion,
EBut, despite a plethoma of studits conducted, the in[lnence of the mechanics of
madars alane wag nevar proven. In relrospect, pain was nof taken inio account.
Also, neither breaching conditions nor muscle patterns wers anahvsed,  Together with
mandibuolar rotation the molars did extrode. B that did e, prose 2 caause and
ellfect of the molar alone. This Issuc was addressed in 19592, when Ricletts showed
riumerous patiencs in all types of patterns In whom lower molar intmusion matchesd
the addilionad extmsion of e uppeer mokat whers pight. wse ol cervical traction alone
was emploved. Lowsr intrusien ooorred when the patiend was nol overwhelmed with
cxcessive torce and pain. Also, In many padients, buc rot all, more verteal growil
of the condyle and rammus occuerred than was anticipated.

These difllerent characreriistios res.uItmg farm spemﬁc modalities, and the
manriet i which ey are wsed, will alter che ¥ construction (tself. Thus
treatment will after the vutcome, malding & retrospective sty ook fAdicalous,

Intrusion

“Depression” of the indsors way Sescribed by Aﬂgle with Lthe ribbon arch in
1916, Isulated cases treated with “Ribbon philosople™ meealed cephalometsically
that Incizor intrusion wag possible in [948 {Fig. 2-1). Burit wasn't until the
cleveiopanery ol e wiiitr arch and Lhe specilic experunental atcempts roward
intrugEon in | 960 {proven cephalometrcally in saroples of pavents) thal depressive
micchanics became a deliberate objective of orthodontic therapy, [See manal on
“Lhilicy Arch Therapy™. ]

I3



Fig. 2-1
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Ed
newlse D disoon 1945

Dahgvior of fill Edgewise caze (T35 Lypical ot hekevior with arch leveing
and elastic trachon. Note nepative rotation of —47,

Class L, 1Jivigion 2 patlenz (1227 wearcd oy Ribbon approach and myresien of
ecterior togl i Meote paaitive toteiot of +37

Wiotar and locisor extusion from mandivuiar synionyss,

. Toate lower incisor inesion.
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['rivate comrersaszions with D, B Br:_gg in 1964 revenled 1l an ardedor tooh
1;:_3'_-.:'1115 A I_:-in streclonery would remain i ﬁupr:—l-:jlu:'hm'ln:l while others would oe
intrudec

Following controlisd studies and computer composite cnnlfinnation, intrusicn
Becarre go routine that ic was predicred and planned. “Thete is no new ching uncer
e sun.”™ as the wiier of che Bildical Lool, of Leclesiasies puirts ot (Qxkord
Licrichiary of Quotations}.

Thuz, incisor tooth momesiom, balh i the upper and Lthe lowrer were added to
thc potentia. of “mandibular control®. Chrer-opening of the masrslibie conld
esseritially be prevenied and aveidance of long face consequences resulting from
Im_'-::i'!_amcs cauld be achisvedl. ddancabadar control, snd maxillacy onthopedics with
Lrcatmen , was therefore added to the findings From previous stedies. This fiesther
inﬂuﬁm:rd nasn | obstrizetion and meouck Breathing. Objectives. or the VTU, wers
changed in the fiphit of these new possibilides. Paooing Hocugh the visealizing
process Took on even freatar sisnidicance,

Ewergenoee of the New Poanis

Soveral new sclontitic events were enjoneed frian 3955 10 19af8. Tescarcn waas
cenducied iritially with 2 ailoc siudy, which was Fallowed by ande-cbegal. sislislical
aralysdy of recorls of A growing childeen for 2 pedicd of & wears, f5ee also the

iariual Progrecvive Crphalenetrivs: Peradipn 2000, |

Peryaaid Poimt {I't) and Cranial Center (Cc)

Fizst weas the discovery that the use af Toramien Rolundum could be employed
as o coneral veference {soe Frontal), Thiz was labeled Prerygoid Paint (%) and was
shown o have several advancages (sec Chart T). The crientation to the Bagion-
Basion plone was conlinned ng Lhe most cogant mealaod

A new cenlral axis for the Face was Founded, which ways culiecl “The Facial
Axis" Plhg. 22240 L weas daoen Imoen PLwg Gane Al 1 ]e CrOssLg cf the line ax the B3a2
planc, the point was labelled Cc (Crandal conter), 1o souee Tare cages [ 1s Found
helowr the Ba Plane. The Facal Axis was simple. o held o owean of 907, shiowed less
vamiatior and was more critical for treatment awalysis tan anything sogperienced
before. izre inlormaticn could be gained regarding chin relaliomship than For aty
nthier single parameter,

raluberance Menti Point (P'm)
Poponion ‘s a point, by delizition, at the thost samierinr curvatre ef the

14



CHART. I

FUNCLTTONS OF FT - FTERYGOID PFOINT
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Biological point - haxillary nerve

Conter of severs] sliess siles:

 Rostrum of sphenoid lor YVemear Bone

w Prorvpoid plate roots

-- Bazsc for Hlare backward and upward amad forward for great
wing of the sphemwid, very near cotonal sulars complex

AL aren nioar the verions plexus and sphenopalutine ganglion of
the maxidlary artery

A Dbilateral condition

Associzted more with splanchnecranium than jeorccranium

A dircct poing, not estimated (as sella)

Found ar the hese of the Sphenoid body when growdy cencer of

the face is Iocated

Statismically as well as practicalby the most cemrs] rea of growth

Formis alrmost perfect 20° angle wich the chin go the Basi-Caanial

Axds in Cavcastan population

Divides posteror cramial base and ancenior cramial base ona

practical clinical basis

T he center of Bi Polar pnds i gmwr_h in the Groaral wiew



Fig 2-74 ‘The alder ¥ axiz {500 wes repincal by the new Facial Axgs (Bt Golin 1965, Pris
lozsted at [over oom. of Sotemen roteadurs (Try, 20 Polnn was 3 centroid selecied
by measurement (B1-E1) noarly slwmys located aver e mandioular thramen. Pro
15 the protiJ2rErce noent.



symphyats, It #s ioganntally decenmined and therefore emploved for & sagiital
paramerer. Howover, a vertical point on The chin was needed other than Mentor,
Imiplant studies nf Bjork had novealed a stable area at the apex of the inenial togone,
the mental protuberance, This 250 was idendified by Unlow as 2 “reversal ine™ area,
Pron point was thus aelected az the beginning of the recess above W pogrmial area, or
a disccncinuing thick antedior ctmies of bone (see Tig. 2-24). The value of its wmse was
revenled 16 e profoand (sec Chart IT;, It was found that i anales s pposition
oocurred arcund the lower border of the chin befow Pm. In fomales. however,
apposilion was not sech atter aye six (sce Chapter Three).

Xi Paint {X1)

[rockically, in 1965 the Xi Point was discovered by serenulipily, Bjik had
shown with implant stwdies, in0 1983, 1het Lhe mandibalar plane could ne Innger be
.esed for longitudinal study other than for very shon pedods of time (or in adules).
The reason for this was that the Towee boeder of the mandible at 1be angle resorbed
and drifted  Bjods had also sapgested soperitnpasing on the nerve capsl or the oot
ol b Ueindd wrudar,

In an cffort to find a more reliable point of melerence for the depiction of
surhusal plane changes, several explorations were made, Fiually, an experimental
puint was selected, by measirement, at the center of the ramws by bisecling the
height and depth of the ramal snatorty, [t was Jabelled Xi Poirt (sce Fig, I-2A)

‘This prived to be a major breslthroupgh bat n ceceived howling oppositon (as did
severul of other new Jandmarks that had beer scelected),” 23 Poing was found to hase
Hiteon functions (Chort [0},

The Teoe Buceal Occlusal Flane

A huncrional cocluzal plane was songhl in the ariginal body sectiow culs
through the eeadyle. This was foumnd to be a bizection of the buccal codusion, It
wiy determined Tt anwerior teeth were affected by the tomgme and lower Tip, while
the buccal teeth were still related naturaliy. Tor the occlusal plane, for analysis and
Tomgitdinal wark, the nciscrs were therefore ignored, The Buocal Flane bBeoame the
meanys of diagnesis of suprs-acclasion, and was a more reliable sovece fur forecasting
{see Fig. 2-2A.

Computer Findings

Because serter proof was needed Ffor the poings disrevered, 362 measuremenny
were consequently inchided i the major compuler cxolaratory stading in {1966 and
analyzed by computer application in 2962, The new points were verified in nommna
lateratis.

1%



CITART II

FLMOTIONS OF T'm -« FROTLBERANCE MENTI

i

b

f1.

=

A poine as this Apex of the el rigone which braces the
symohysis (2 mental tabercles and prstubezances)

A peint of confluence st the termeizalion of skeletal stoess bres
fexternial ablique ridpes)

A poirt wof COTIVETETLCR erf streny Haes Fram the labial adveobsr
E['C":CSS.

A stabie puing, ay Bl with el oplant studies

A paint at roversal line booween appositton (beluw inomalesy and
resoryition Cabove)

A peoinc cozploved for construction of the mandibalas growelh acc

A poine emuploved wich X3 (Corpas Axis 1o assess lower maolar
drift or anchorape,

Fal il mn}_:i:h}-r.d {or verical astessiment of lower indssrin the
Jivine propration to Paint &,

A poanc em plc}-ed for asecssiment of Jower facs hn:ight with FPraint
M oand the Frankfort Plane.

A l_JI;_:l_i_l_1_| Ler sxansiler i ﬁl];gi{::-ﬂ lgt'_[li_l::ll.ll,:-]&L:.-'.
A point far considerztian of muscles of the lower Lp.
Ar afternative to traditicnal B FPoint

Can be empioyed with A Point for o reference line lor Leelh (Afn
vepsis Aol



CHART 111

IFUNCTIONS OF X1

ok L2 B

et

10
11.
12,
13.
14
15

Diiviaes Lhe normal mandible inco a golden seclinon or Thvins

Fraporiinm

Eepresents e Sandibulas fovaren - as a nearocrephic point

Serves tor svaluation of ooclusa | plane

Serves for prediction of cocluss] plane

Serves for description of bower fnce height

Serves for deacoiption of total Fue height in two wavs

[te posidcn relative to PTV is disngnoseic for Class TIT or Class 11

Serves a8 a basis for the Carpus Aoy wlich is wsed Jor asscsament
of mandibular rotation during treatment

Serves for analysiz of corpus-condylar bend in treatment and
groweth; used o locate Point Br (Ramus referencc)

Uzcd to find Point Eva

Tihe ¥ Aoz is used iz Eorecasting

olds pooaric walue ta Nasion in general

Used in plarcdnag sorgical cuts o sureery

Lised bor prediction of third molar space

Uscd to asscss length of condyle and lemgth ol corpus in severe

aysplasias and for forccasting



LT

Simul:aneously other new points were found wseful for the Froncal Analysis
(Fip. 2-2B). These were: Ag poinr {at the trihedral aminence on the mandible}, J
point fat the jrpal process coossivg witis the tuberosity}, and £0 poio Cal e medis]
border of the zvpoirental sutuwre. The top of the mencal trigone could also e sclected
as P Poine.

Wertey locations [or alomecric figures, and 4 wsabbe "polar paencmeonen” for
wreaveh analvels was alse discovensd,

THE CHANGE IN THE FORNMAT USED FEROM (947 TO 1975

Indivichanl Growth Foreoosting
Wyith i new computer findings, the wechnigque of forccasting durdng a
brealmnerit B wns reloematiied Neoan that of [950 {1'15- .'E-E."'n:l.

For foreczstingT an the Bald Plane, Nasion was meved vpward and fooaard 008
mm. {from Cop wich one vear's cypical growlh employad as one modate (Fig. 2.3B).
Mostunsclard (LY oo, weas explonred excepr in catremme cases where Uhe original cramial
bage varied more than 2 standard deviations in cither direction when adjnsted fior age
ALG SO

Fhe “roachylar plane”, extended (o the mendibulae plane (g2e Figo 2-3A), was
changed to the "condyle wds" (rom condvlion to the Xi Poinc). 13 Poin, the peing of
nrerscction of the condyle asds with the Ba™ plane, was moved dovmwnrd ond
backward on the Basian-Nasion plane at a rave per year af 003 mm. {as one madule)
fwees D 2-300), Uhis sivoplifed azud vet Tmproved both the treatinent soadaiz sod che
sheort-range forecasting sccuracy. The mandible was rotated socording 1o previously
disecrered inpar from reaonent mechanics.

With the nems crarial base escablished. the mandible was then gronn on the
condylar awis |0 m. per vear and thence (omward on Lhe corpus axls 1O mm. par

WHEY I:ﬁi::l'.'. Ji:i,g. 2-351.%

‘Freaumen . Fovecasring
Fur the treatment objoctive the untreated mandibbe was otated sceording o
the provious collected data. This bEehavior was relative to the anticipated edfect of the

glven Lreatent modalivy as requited for the individuz] degree of difliculty. For o

# Later shown to be Divina Proportions.
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big 2-Z1% Tromtal points;
A myseomatico frontad subios,
£1 - Iypomatic arch cartar,
Me: - wadest point in the nasal caviy,
I - powt higale o gzl procesy ot erossing of outline of the mborosity,
AR = antepcnial tubercle [trihedrgl ceinenee],
Pm . op of mental b,
M - Masion,
kT - Bfenitom,



FORMAT 1950 Vo 7

TLe osigial loomml cployed the tiangle WN-S-Ey for 3 naw BaN Flere, A line
down the long axi- of the condyle fror the venter a0 Poimt 1Y ©ras weed o comnest
the craniue ty the mandibules plane, The true buesel plene jznored he e,
Point A was relsizd cither to S o Ty,

Fie 234



FORMAT 1967

-

‘The secend formar funured peint Sella saw’ stacted with tne Ce (Cramel cenier) o
the Bals Plang. T3 Poirt, way apein csed bet o a new Condyle Azay which was
consiucted from i Peint. X1-Pro wes the new Carpus Axis and Ce-hv-Pomt A
wizs enploved for masllary formamsting,

Fiz. 2-3B



[

e

e

maxilla, the angle Basion-Wasion-Point A was found net to changs withauo,
treatonent, bk {or Lhe YTO L was modiled for che comcdition deained

This second (oomal, the condylar axis-ompus ads for short-range, was
eifective, It was, hovever. wealer a9 a long-range malpiv. Consequencly, when
the mandibular growth arc was discovered in 1971 an arcial methd for foreeasring
WHs :i::*.-’n::_‘-n:_:-pt:d whiain ulr'.i:n,;—n-:[:,.r ]_'l;'.I_r]:{n:'.r_'c] all the Freviinag meliieds I:Figs. 24 and
2-4B},

The Cssence of the VIO

Slkeletal Change in the Juws

Some clinidans were ot willing to accept that maxillacy onihopedics was
possihle awd soalled acits mere mention. They prelerced o trcat to the ed=ting
coTrveity or sougat correcting s inthenced by oandibnlar behavior alone. Farther,
rarny alsa did not accep: that the mandible could be influenced with treaument in
Lhe sharl dern, which was found Lo ocowr. Censequently, the whole iden izl W
{or the skeleial pordon of planning wies rgjeced, 1L is repoetiaced still Ty believers in
the lruited concept of clinicnl possibility,

Bt ir yonmng patiends masillary changes were proven to be dramatically
imduced in 1960, I the 19705 compposites of non-etraciec veared mroups of Chass 11
and Class TTI are shown in Figures 2-54 and 2-50, These showed anguestionalle
sleletal change. ¥While individual patients are anecdotal, computer-generated
‘I.'.l::IIr'I__[_H_J.‘:iiLI.'_'H 'LI_[ g]_’I_HJI.l:';i h_I:I_I_JW Il l.'fl'-"il]l".l,,'.' Hllli':it'ﬂ ':L?_!' ljlﬁ-]i.‘.'.i':a.] carinates f':'l- Ei‘.'-m
micclnlities, Thus these resulty, cemioinky vot aneedotal in perspective, should be
studicd for a base of referenoe by any clinidan desiring this higher sopliséivaian.



Upward Band 6.0° in Ten Years
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Sarmple of 90 untreared growing chiliren showed an uprard bencing beiaviar.
An gre through the condyle and ¥i from Po openid $he bezd oo much,

A ars throueh the coroeoid and R Jom Pm cased 1t

The true radivs point (Tr) wes Wocatzd from By poinl cemered at the base of

thy caprozoid.

Fig 2-44

HoRE



Fig. Z-1B Troint Tova 15 located by bisooting the distence trom B3 to Fr pomd. The erossing ol
the wre e Ue zemoid notch was labelled poiac Murrey (Wha),



Time 1 Aze z38
Ma=a 11 High Goa

Mop=uzio

M=34 fd

Clazs T High Convexily j 1{

M= 34
T2

13.4 Y{;U

Fig. 2-54 Time 1, compesize of 34 chuldren with Class [ and kigh L.n:nmnz?i[r:, T2 composils
ot children -:lurmq retention five years later, all tressed with cervacal Tucliom. Note
in preslion O that grawll was dewa the Faclal Avis, To 3 note the masillary
w1 thapethies, To '3.-' nolg e influzsnie on the maxillany teeth. Moze the oeeismal
plane and epsight [owes mewary m &)
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Class IT] dgc 2.0

Faee Musk

Fig 2-5D0 T1. conusile of smell groop of Class LWL children at siroilar cge. T2 fiwe years
lawer. Campare tae analvsis which shaws reverse chuviu of the maxila and

Td Claga 11T

II"\\\ Ace 150
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roudllary teti and acmsn uaeght lovier ihciscrs




Emplacement nf Ooclusion
Aler the slioieial bases are estahliched in the VT constmel'on, the
ernplacement of Lhe 1esth and soft tissue become the detailed objectives for that
individual. The most approprial e “emplacement of occlusion™ has been ons of the
atest sourees of contronersy in orthodoneics sinee the 1920s. For instance, where
windld the teech be placed wichin the jasws if the dinician were to b given a complee
choice fur pplional estheeics (Fig. 2-6A-1)7

Chi esliserving this sicuntion, ag ifin planning dhe best for the pmienc, Ic s
clvinus taat reference points and fines ure regquived fue anvihing other than a
canchic idea. The challenge fuvolves the horezontal and the veriical parameters for
denture eplacement.

'I'he Al'e plane was smployved by [Iowns in 1948 for horizanial refercnoe ca
micasnre the poslion of de wpper indsor. [t was vsed by the author in 19489 to
evaluate the lower incisor positden and in 1930 for the VI sec-up. Tt was later
eallecl Lhe “Todipracal Dentar: Plawe” by way of locating the weeth with respeet ta
both jaws {see [e. 2-64-2). '

[f skrleal changes were plannsd vin s hedzoneal position of The chin {I'e) or
g alteration of Point A was planned, then a new Al'n plane would exisy
{Flg 2-6B3. This was a LiTeolt concest to teach to euleagues, although In the o gl
i very simple. The comfising problem was prowing the mundible, locating the chin
maul proving 1he maxitla, :mrj _h:n maving Point A, This achieverment is a ey to the
whole procoss of the VT skelerally.

In Figare 2-68 four propositions s offersd:

[11  IF Lthe maxilla is mwoved the AP0 Plaue is changed.

[2] I the mransdille is rotared open, the APe Plawe changes as the chin
maves baclaamrd,

[ I e meandible groess forvrard, the chin noves forward to rethure
coreeadty and ¢his 111 Qs the APo Flane,

14] A hazovare movernent of & awd fopwand position of the u:“hm changcs
the AP relerence plancs dramadcally sl changes the incinstion of the
inciscrs.

Therefare, the lower inasne 15 placed acoording to the forecasted sheclotal

Frazueworl, and that placemment s modified Ly wongue-lip cquilibpon and personal
choice factors of the Individus].

18
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In 1960 the height of the lower incisor ar the indsal edge was foend ta e
amazingly ragiar rorhe “golden on” between Point & and Pm. The objective far the
ocelusal prane s, if possible, to keep it or place it below X Polnl. Henge, the plane
fromn the "Cialden Prinn” hetween A anc BPm, for the tio of the lower inssor, became
the “Divine Oegiosal Plane™, The Troe Bucee: | Occlasal Plane alse had served 2
ey tor coenteticn before thar discovery (see Fig. 2-6A-3). 1 che ssudene will
test individeal patreated normz] occlusion suojscts, the results wil be convinciag.

For the VIO the vectussl plane and the APo plane are thas corstoucied. Until
tnis stage of the construction of che VT na tecch have beer plazed {as in lip. 2-5A).
Thus, a complete free chokce of dental positioning exists for e clindeian. 1t now
becomes the dental objective that Is comtemplated. Given a choice, for thal
patient, che desizion rests with the opeselers poels esthelically, fungtioraliv, and
socizlly. The elinician st decide on She Ixdividoal nljeciives of incsor
smipiacement s moditied on the hasis of personslity ard on radial and cthnlc tvpe.
The AFw and the Divine rechzal poiot ey be che fomesaorls for dentare
omplacemens before individualization {sec Fig 2-6A-4).

L1 summary, to claifbe cnee more: {See Fig 2-0A)

;2] Tho chin is positioncd - skeietal nactemn - no teeth

(2] Point A s positioned - skelotal pattem - no tectk

i3] The Al'o olane is drawm - as an arterier fimit reference

(4) The crclusal plane height is delennined - (eam 75 (33

() The erossing of the occlusal olane wilth the APo plane becotes an
aitletior sluslioe point of relerence for L eeeth (£)

The Steps for the Teath

The Jower Inciser, the first to undergo coplacement. is positioned a3 desired
reistrve to the “new APo plane” (Fig, 2-7-1 [red]r This is step three in che oybemesic
virce (see Fip 1-3)

Cizee the lowet incisnr bas been plased according 10 the ndivichasl clinician's
Sedras (and the pellent’s actitnde), then the lower Hest molar can be related
sccordingmiy (see Fig 2-7.2 [blacl]). This is achieved by using the practical arch
depth dimensions. The depth from inciscr tip to mesial of the melar 1z inluenced
b vy stze, arch fomm, and by extractions i performed. Cephaloretric arch depth
15 4 mzan of 2353 mm. + 1.4 mun. (18 mon. in premaolar extracdon conditions) (see
Fig, 2-%1. 'T'he lower molar on average iz located 317 From Prnoon the Coopus Asds
Jsrallel. This measurement helos to detennire dancal procrsion.

()
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The upper ety ars e posi Zoned Lo [ che doeee,. The uppor incisor is
positicned according to type {scc Fig 2-7-3 “blac ). The upper mlar i pladed
Clliss F, o where destred (see Figo 2-7-3 Doreen ).

Eotlowing the emplacement of the testh, <he soft dssure growth and tee et
treatrrent roedificaion are consimcted, A conclusion cen be drawn colleclively with
regard Lz Lhe estheric and Fanctional ebjectives. This is the total application rd 1he
Cyheruetic Clicle {see Fig. 1-3).

morvmal samples vary inoracial evpes (Fig. 2-8). The Cavcssian generally is
fatter in the [JI-:]E%'.“., fs A vnree Of Tomaeer Tricisor Frisl Lo repearcdly iz 2 o to
3 mm. in standard doewigtion stotistizally, Momal nochasdon in some individuals will
hawe a racesged dencdcicn and proonineat nose aad chin,

The iszue i choosing dercure eouplaveinent {wbere o pul e e} comes
dorels 10 an iidividua’ doctor decision. ¥When an crthodongist s chossn by a
pratiene, the palient alse must accept che cind of raanlt che diniden will achiove,
boecanse the belicts and the ddeals fomo the basis tor clindoal decisions {Fi;[{. 24y, This
is sunply the nature of the profession) When emaplesee:d, 1he VI becomes a basis of
conzarumicalica through viscalization. This practiee is cumrentiy refermed wa ns
“irmaginge”, st has been praciiced by some as g law instead of a principle.

A SUPER-S1MPLISTIC VTREW OF FORFPCASTING - MEAN EXTENSIGN

IT the elinceian were Lo apply 2 simple wiangle it might facilitoee o better
understmding of e wiorkings of Lhe (erecasuing process (M-Ce-GnpiFig, 2-100. 1t
ey aljo sermve to strmulate isterest i the e profouad inethod. T omight further
help stimelate the advancemens to greater sophisdecarion and hepefilly acracy,
when crrimred L practices in which no guides are provided whatzosver (Fig. 2-1 1AM

For the almple technique: (Fig. 2.1 1B;

(17 extend the Basion-Tasicn Hoe ot Wosion 1.6 mom. (for bao vears);
(2% the Facial Axis oviznd Grathlea 2.5 mrm. per year

s g o OITIEL FOT A L wetier IJt:T‘E:'.'-;'l}_:
(3% drasy a mew Facial Plane;
14 copy Uhe original ™5-A angle;
(30 extend M-Acverlically D02 . per vesr {or 24 oun. i Do vears),
¢+ This is a matrix over which objectives can be superimposedd.
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Fig. z-3 Mean compoaites ol bl reales o lacmal types. Ceoezman lower meisars at
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and (Lt dpe i Black.
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This will give a very quick and casy-io-perfoon oenteal Lendency. A Basic
hantrealed working hypothesis i3 provided for that slelztal pratils in this manner
Thie.result is aothing maore than a mean cxtension forecase fwhich many have
assumed forecasting o be in the Gl place). The mandibular plane and coclusal
plane ave carmed over o the Jorscast,

Wilh such a conslruclion Lhe skeletal profile mav be 2 basiz For the building of
d ireatiment sciernwe. The Facial Axds can be opened o1 coosed as anticipated to be
atleenced by the operaior’s experience with rwechanics, Point A can be mcdificd as a
vesuil | oof Ferrpae om the incisoes anit rraxillary orthopecics.

fa) Thisis a very sioplistic skel=tal forecast whict rosy sppeal to the beminner
(b 1lowever, o much better soptistication is offered by the ardal mendibulzr and
taclal rnatrix technique to be described Tater

DISCUSSION AND SUMMARY (FOERE CHATPTERS ONE AND TWO)

When many of our leading clinical orthodontists usc a visualizarion of an
chjcctive very sucoesstully while cducarors dende it, chere iz sometaing wrong with
. - a
Liur f'.li.'lll':i-] |.i[:lrli!: i:'r'lilllilf..".‘i.‘;- TI‘[I:-].lgi.l I_g IZ.II- -E..I'II.". caLlonag E]aﬁ I:_I'I:'.‘\'._'I'_:l[_['l_t' O W }' “‘E-I- Li__[il HIul o b-I_:'I'_‘."I_"_
of tarrent clindcal marketing o orthodontics (and surpenvd to the public. The
profession is hereby alerted to the stats of the ar in this regard.

Theidea e design Lhe Tnlanded outemne for anottbodontio palient saed
with B, William B, Dorsvns, who tded 2o envision the ouatcomes beforehond. The
development of techniques to produce a visualization en paper 1o the best accuracy
PL‘.I.SE]HC have been caeicad Torware ]'.I_‘_,.' Lles awthor siee 194730, Bl G elsocidae
Tl s burve gone froen plaster casts to truddng paper. to computer priutouts and on ta
TV hnarng. Steacy improvement in accurecy wiil both manual producrion and the
cotpieer has been made For the last five decades. This advancermnent should be met
with respect and spprecialion by 1he specialty mther U the comrdraa] destmocive
attacks which have been witnessed.,

U eszence of the ides is to be able to pre-evaluate anc discominace between
the ohjecdves for an individual paticnt. Through che 3T, growth can be applicd
ﬂ'u:‘.:'l.l'l[l'lgfu”_',.-' Al ol ]‘:n:'J]:'.IE:L'IIC alteralions can T 111:1:[;11:1[ A% deleromined Mo
seaentilenlly proven posdbilities, ¥Whot do cirdcians vse if this is not employed -
trial and ermar?
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The criginal suggestion of Dowos was th reverse the Rickeds aualyiic
provedures. A line throngh the long axis of the condylar process was employed to
“bridge | e space” boowzen the cranisl base {BaNi and the mandibulay plane. This
led finally to an “are applcaicn™

For svaluation of grewth of cthe mandible, the Basiom-asion Plane wus found
Lo b Lhe mesi copent complete base, Greeeth values were added aceording to
estimates from fndings of sexual and constitutional types. The “condyle plave” was
rotated as determnined oo Debesvior lound In oreated samples. 'Lhe “peediction” was
deperien | upeat the techriques to be employed which many ebjoctony did Nl
underszand.

From that. original schema of 1350 new poinus and plancs emerged and weee
compuler tested, They gave rise to a second schemata propwsed in 1207, The wse ok
Parrygoid Poirt, X Polng, and Pro Painu were wevs 1o that progress and
simpliticarion,

As findings wore meade reganding mssillary orthopedics in k953 and intrusion
of tecth (snterior or posterlor) was proneen by 1968 b help control mandibaalar
roiction, the "Ceplelnmetric secups” wot changed according wo Lreatment
prassililities and aime co be conmnniared.

For penerad orolessional appfication for dhe computer, a lwe-degree rutational
culofl for openimyr of the Facial Axis was programmed. This in refrospect wadg
a ntisiake. There was a Inck of coornenication o all bat a few students,
teachoers and elinicians. The mistake was an assamplion that orthodontisis in
practice would monitar frogress with cophalomertrics, wldch they did not.

The advice giver o programmcts was that prealer than 27 rotation, wikw
discovered by monitoriog, should be recogaized and the treatment mechanics
changed! Thizs was not graspec by clivicians, who Inspected the poacess anc the
computer serviee unly siperficially, The computer progranuning should be clailied
[or & Detler understanding bae the poolession.

As cthnic types and racial variations became known, abjectives were altered For
serling Lhe emolacerrent of the reelh for che individuz] patient. Esthetics dominate
the abjectives, but funclion and leag-term stabibity saond hezlth also are
considerations of great vale,

From dhe Doginning » rasge of variation in relative denval procrasion wae
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gagoesied Uhe peale of Lthe canve ol 2 ssnpdes of norma! mived centition children weas
avcepred oniginally as n Sase. The lower Incisor was [oweed o e + 1.0 £2 an, 51 22
o the APo plane io that study of 19500 Forty years iotor the mean in o sample of
L35 subjerts folliveed Mrom age & o raturicy, of which 60 were traated, was 1.6 mm.
at 23" to the APs plzne (scc Fig. 2.9). Currf:utl}f candciany seemed to destre the
incigoe Lo be rhas 2 oor 3 men as o central starting idea,

The real Ieey for raferanee is Lo detemoine the AFo relationship that will exist
al Lrealnieni’s f'ml ur e muturiny. Thus the behavior of the chin (Fa) {or Pos
and its location and the sleeration of the maxilla (Pone A are, I fact, the
indiapenszabie factars ir delermining 1he relerenoe line to which the teeth in tum arc
sebup as an obiective, )

Hlewwewer, Lhe sl Signiﬂ{:;uﬁ. HE[ELTS iaf, growtl and developriental fm'n:castin[__r_
are | smbicipeted eflecls of long-term growth and develooment to manainy. Whet
wiil the acdult face accept with prace?

WiLh whe taoinily clijerive recognized, the arc of mandibular growth and
leng-rmnge objectives led co roscarch for the construeiion and azplioation of e VTG
(visualized goalsy. [n adcicion, worlt in the feantal perspeciiee aod dneresl s dn e
trangverse dimension have led to developrooentes in the frontal for analysiz and
forecasling.

Thiese Lwer chaps e were cogcermed with the philosophy of forecasting: and
s pregress reughby undis 1972, The nexe chapters will dezl with che discowvery and
epplication of the arcial growth of the maadible and Mrecasing 4o mairily as &
]}Mad[gjt'l o7 e WAL 2000 sl ]14.“.:_.-'1:1;|,:|-
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PRELACTIUN, FLANNING,
CONSTRUCTION and MECHANICS

CHAPTER THREE

THE MANDIBULAR GROWTH ARC FOR
FORECASTING TO MATURITY:
INEEVIDUATITY AND THE CRANIAL BASES

INTROOTUICTION
The Curve of Dlistribation

T'o Une el that individual characteristics can be icentified, and weighed, they
are entered inlo 4 forecast as “conditional staterments”™. When exceptions in fomm and
sizc actur, like creme ynmations at e ils of & curve of dsgribution, they arc
recognized; Thus 1 forecasting process becames dlagnostic within itself. Bot
because any forccast is not LOO, a5 indeed is trae of amthiog in clinical work, ic
does not make sense that the procedure he trjected for the saloe aof 2 1.23% etrar ac
gdch end at the tails of distriburicn on the bell curve,

Current Interest in the Long Term
“When is an orthodontic treatment. adnally finished?™ I 1890 (as reviewed

in the literature} six-month retention was emploved. Ty the 19405 a tvogar
retention program was usually considered to be the end of the arthadoniist’s
:t:aipuusihi[il,}f, Bl AL S she ]:ll'L'J-H-r‘_mS ullimalﬁl_'g.-f J‘-Eﬂl::-gnlil:d bas been the care for,
or the disposal of, the third molars. In addition, the marturty of the lip pmscles, the
final “sertling” process of the occlwsdon, aod te complejon of growih together
with the continuing problerns in oral physiclogy, hieee all been Lactors which
make the or hadontist mindful of the Jong-range implications. Retendon prollems
are fxperieneoed even after orithognathic sargery.

The atiitude of the whole profession changed in 1981 with findings by Lictle,
et ab of long-tenm extraction relapse at the University of Washington. Longer time
pericds have becorne aitical for the fiture and for the continued Delterment of the
spedalty. Why should an erthodontist be o cgotistical as to expect the perfecrion
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achiewsd with the "idzal™ arch to be pernanent? e very name “ideal” lesves a false
zssumption becans: whal eonddd Be betrer than, “ideal™? What is belier, of course. is
overtreaument The “steaight wine” 5 not the end. Thes, a longer teom ingeresl
corcoms the prowth and develapment of childrer from the fuvenile ages tarough the
adolescent poriods a:d cheree o e fuld macueiey and thereatter, 1t invelves skelctal,
oscular aned peychologic maturizy.

Fhuses Lamited

Angther developmnent in the profession is that the 1980 anud 15990s witnessed
2 new avakening, in saurpising ronbers, 1o the possbilitics of catly wreatrient
without the need for a second phase of tresbment at all. The factors to he tulen
inca accmunt when twealing Lhe padent at a voung age (as eardy as cheee or fow vears)
heve prompled the consicoration, of chald-lo-matarity gravwth, its forecasling and a
concem for mesalis inta middle age or beyond, The coenswiunate crthodontis:
mainuains inwrest snd teclmiques for the child to dhc scnile patiznc

Computers

Sirce 1970, comypnaters have been em Plu::-}*n:d to provdce f-:“]f."ﬂlﬂ.iﬂg in‘ocrmation
s well ws aluling in teatment Jesigning. togecher with administrotive managemernt
funcrions, With mors data and five decades of toal une ervor expericnce, the
tecanalagy for diagnostic sned prognostic aid has becore progressivel ¥ better and

better,

The computer prograns cesigned by the author have o heen weil undersood
ard bave been judped unthirly. O rezson for the occasioal energence of emrors in
tests of computer rogeams was that the clinician adng computer assistancs was
advised to change the techinique wher an opening tutation of more than 27 ou the
Farial Axis ooourred. Retrospective comparisons were unfals becsse the clinician did
not have 5 V10 wo lelowr, and therefore nue privr ebjecdves to which to srrange the
mocaanics. Lo put it simply, & pardcular technigque was schered te wich no
iy | gring oomducted,

latrogenics

€ lipisans assumned that the VT was a failure when in face 1he lesatment
cither failed or the medhanics emplaved sxerted istrogenic consequences, “Uhere I3
grod evidence Lhat beth (1} over-rotation and (2} high-pull headgear off the molars
kalsing the vilars oct of occlasion can Inkdbil growsh and lead to inacourste Torecasts.
latregenic condyle and roandibular influences were not fally eealized, although
suspected in 1960, and statistically sigaificantly shown by Bawmnrncd in 1951,



CEPHALOMETRICS: T1IE KEY TOOL FOR SOPLILSTICATION

;- While vephalometrics itself will never be absolute, the orthodongist can lank

: ioveard il as the ondy method to provide a high zneugh level of clinicad informazion
P i b valid, While i is comsiclered peimarily desedptive, 18 prezieal value may le in

5 C the longitudinal information it provides (Figs. 3-1 and 3-2). (Befer to ngrmrn

Cephatmmetrics: Paradign 20008 for diagnosis and peogrosis.)

WiLthow cephalearetric inpur, what does the clinician use? A practice is

: conclucted witle simple inlmiion sl {ac-oot oosclies, or menlal ervdsaging ol resoles.

' Trial and errar maw be the method under the guise of “therapentic dinmosis”,

Wil o “lorerasts” cephalometrically the clinician may male sweoping judpments

_ from photographs, or be dowinated by eriginal models For planring statically

w [without growth or physiologic change). Tt therefore is ancemnprehensille that
chimictams, researchers and university professors can Be so adamant against iorecasting
when they have absolutely nohing concrale Lo oflfer Wy be used instead. A crcpin
dlinical sophistication hes resulted. and mediodity s more comanon, '

Ay said previously, [orecastiang gzthods widh the compuier were cridicized due

to their lack of absolute cortainty,  But, when the altermatives are comzidered, and the
L many failures are experienced in long range fas cvidenced by recreatmoerets wid
' surperyt the profesgon can be questioned aboul s hesitancy to move forward with
this tool. Failurcs incluels not omby relspmes but slso unacceplable results with straight
teeth suca as Har owouths o scmetimes Lps that are voo stratned -and protmsive for
patienl aceeplance. It is obvicus that a plethora of extraction was practiced to sveid
piotrusiveniess of the et bevavse luog-tenn grosvly was noew appreciated. The

profession has taerctore become awnkened to the fact chat rften the treutment
decisicns have heen inadequate in the absenoe of an up-to-date long-range forecast
. with, gasls estallishied o matudy.

Meore Than Mean ¥Valucs Employed _
Trmse m.:Hrngmg he methode assumed thac Dnl:,.-f Lhe applu::;.dl:-n af avorages

was erpioyed to simply enlarpe the face, as stgrested in the simplistic schene in

Chapter One. This is not true. I answer to those aitics, the clinician or sducator

i shivmlel Tae rendnwled of several Bacuoes haal are ;-J:;{LLaLl_':.r talken inie accaunt'in the
desaibed forccasting procodurcs:

g : {17 The pattern of the individual and the maissup of that individual mateix

is not averape -- that individual’s morphology is wsed ax a starring hisse
fur Ul parient.
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POTAR PHENOMENA

e

18
UPDATE 1390 N
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E Cm.
Fru, 3ul Itotar Phienomenar: wilh update n 1590 shoming chin moves fivwanl slighfly in

lece Lerm, Tote stuclure slosed fo camier srows less and move dislant strctirs
areetar in amount i erder to maintass *he proportions.



Ii-Polar phensmenor: wes dizcoverd in the Froniad and was redoced to ong
smometic expresiion for mandibaiar width cshmetes ay shosn.
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"Uhe ol sge for forecasting growth has been svell established ot 14,8
years for fernales and 1% yewns fur males, While that is the peak af the
st Lhe varlation arcund thae age, when slaring sarly, sverages out to
be more consistent than wonld he expected and Setter than most
cipivians ot researchers would aelieve. Feoales de non develoo
sccondary apposition at cercain sites 13 do males, Therctore, averages
are aod ] alune,

Caonditienal sisiements or corrective factors are caleuladed cn the
basiz of spedbic teaturcs in the skelemal morphalogic pattern,

Stiaclies are still belng conducted regasding the subile effects of
troatment on the skeletad mateix. Vhis extends even to the details of the
cranial base, particulacly ot in the behavior of the temporal bone,
which sapports the gleroid fossa and aouses the comdyle.

The Lesting of coinpruter forccast renderings on ceated cases is grossly
unifuir unbess the actual geatment objectives for che specifie madality sre
Imown in advance. The ¥ 35 an objective, and the technigue
employed may nod have been directed toward a specific resull. Why jx
this 5o JiEEowlt to eoderscand? o addilion, Wae peradUT Ty attemspt
to maove toward the objeclives feasibly with the realization that its full
perfection could nol he aractically ackicyed?

Fnowdedge of bBehavior In the dilfetent taces, aod ethnic types within
Lhose races, I3 applied, llence, retrospective studics are useless aned
tesleacing, unless the forocast was followed in the Lestment plan,

Thus, it is totallv unjustifizble, unlair, jud demonstrares a lack of koowledge o
condemn e lcnluuquc::. s just using the extension of averages.

The purpmose of this chapier is to explain the rmticnals for both short- and long-
range [orecssting of the cranial basc, the facial skeletal suneciares, the teeth and
profide. The aim is further to show Lhal the comtemaporary torecasting procedurs can
contribute 1 the dedsions made regarding various treatrment regines [or 3 given

[Hatlent,



1L GENESIS OF THE ARC

Folax Geowth in the Sagittal Plane

In 1964, the s, work by the avthor with the comnputcr was started, The
findinigs ndicarcd that the Eranklert Flane had much meore profound value for
desedption of scructures in the oral cavity than did the Sclla-Nasion plane (which was
rsseattially nil)

Corrpuler reseanch protocols for a scoond study, stacted in 1964, led £ the
praduction of trastworthy composites. Accuracy was ineered lwy a telangulation
process wilh he use of 362 neasurewments (Tg. 3-31. The materal was a balanced
srx sample of forty (40} children, half of which were Jollowed frem 5 ta 13, abl of
which were followed Mom 8 to 15 vears of ape and one-lall of which were Class T
‘I'his supplied merphologic and grnwlh informaden through the mizad dentiricn
pericd,

wWilh rhe restrictions af the material availabie to the auchor for study in those
years, older male samples at age 18 were collected and vounger samuples were used for
children ape 3 40 Bl mul the growth experience. Al Lhis information was wwed 10
prodice 2 consensus From weis ling of studies found in the Hueratere up unedl 1968,
when the romprehensive computer analysis was fonmulared.

Cnomonic Eaxpressicr

with the use of Fru (prolubecznce menti} and Xi Point [see Chaoter O, Lhe
Corpus Axds was exlonded upward and hackwvard to Jncersect the Basicn-Nasicn line,
fevming poins Vertigon (Fig. 3-4), Thiz suggested & gnomonic fgure or al least an
allcrneiric behavtor {ur the growth of the toral face heighe {Fig. 3-5).

Fuwra tnore eonsistene was the orderly bebavior of an angle foraned by points
Ans-3i-Pm which was 5o allomeric in character that it was called, in fact, amooral
giosnon, and represented lower Tace height The angle wus swprisingly orderly in
the shsence of an msult to the condyle or by & dramaric treatment disturbance. In
“balanced” Faces the oral height angle was 76% of the 1ocal helghe angle, "Uhe line
[rnu Ans to i was called the GRG line as an abbreviaden for oral gnemen. Lreater
contidence was gaited for the application of the X1 Point with such findings. A
general growveh behavivr was dose 1o the *Xi axds” downward and Backavanl fom Co
non albsnlule, bul seeminghy bialogeally eelated (Fig. 3-6;.

Bi-Polar Bohavier in the LroonLal
Exgaminsliont of the laceral composiles with a polae grid revealed the ceneer to

A%



Rxpleraroty for the computer siedy (1906} with 364 measmaneénds.
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Normal Growth and e

Development of Occluzion

Fig. 3-5 Naote near congisteney of the Corpus Axde with the Ba Plane Tom age 3 Lo 15
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‘The MAGIC of Xi

Frg 5-6 The X1 Poiul xecves several purposes: the osal gnoman, the Xi Axis, X3 Pogilion,
Fecial Heieht and Oeclusal Prune are 2 fow.



be near the base of the spheneid bene {see Fig, 3-1). This was forther decarmined o
be {5 at the juncticn nf the prerygoid plates with the great wings of the sphenotd,
and {3) the rostrum of the sphenoid as a platlerm foe the vomer, and (¢} was located
almmest predsely at foraren rotundurt,

- The vertex of cavity anples sugpested that a growth relationship was connected
somehow with fifth nerve supply and the branches of external cororid Blood supply.
It [ed to a comeept of newrotophism.  Bevause the point Sella did not, foilow the polar
behavior the whele Sella Tursica ares was elimninated as the reliable reference it
hadl previowuslhy been thought 1o reprasent.

The Xi Point was jocated ar the centmoid of the ramus, and measured routinely,
It was found to be Jocated at the base of the mandibular forarnen (or thied branch of
the fifch merved. Although some locked upen the ariginad proposal of X3 Point a4
o, comnical, and a joag, T was found to be usefal for 15 functions iaee Charo
[T, Chagpiar One;.

In the fronial siew no single point coul ba fovnd 55 2 center for prowth
expression, A bi-polar phenonencn was discovered and was, 20 nigaily, again al each
ol the [aramen momengs (see Fig, 3-2). This led to an mleresting conjeciues vegarding
the develnoment of asviraesry, as cach side of the face seemed to el on its owm
neurcrrozeic inpeclse, * Sohdivisions Class I and Class 11 are comrmen and often

moysterioas in taels efiology.

Furthermore, growth i the frontad dimension indicaced a proporticnalivy af
1-2.3-3, sugpcsing a refstionship with Fbonaed unthers and the Culden Proportion
of 1.0 to 1618, Thersfore, with the compurer findings, quine oxensive bicloglic
fnplicaliung were promualgated chat had oot besn eatertained beleee. The firm
clinically useful Frontal Analysis was founded in 13685,

The Threc-Dimensional Context

This new three-dinensinnal view of growth, as revealed from eranputar
gr:lr:rat-:d infomatinm, peesipitated some fresh new ideas and conjeciures. Said
again: Sella references was eliminated as the sacred saw. Baston-Nogon emerged as
thn: most reovesling com pl—ste craniai sase, and the Ptervgoid poinr wher cotmected to
Crathian 1ed ro the use of Cc polut cenrally and to the Facial Axis, This new
ariertation seoved adeirably for typing, and in additien for sequential factal growth
snabysiz (Figs. 3-7A & 3.78) Cronprehensive analyses were devised for use with the

*Note: Subdivisions Ciass T and claes 4 are commer and offen mystecous Tcher sbology,
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G.A. O

' ]I\"a RAT/BT '
k \ Age 8.30 Vr.

Fie 3-7B Current Fromtal Suawnary Analyeiz on patient shown in 3-74 Mot st diosal
width parameters and for vertical or horzonral asyroroswias,
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comnpaeer (Figs. 3-84 and 3-8R). Interest then became directed to the mechaniam of
mandibular growlh in order (o explain the phenomena.

The Mandibular Read

Tle X5 Point pedommned as @ point For a junction for the coteareion of He
corpus axis and che condyle axis. A line ehrough the cencer of tac condyle (ae the
junction witle the neck of the comdyloid process -- Point D) wheo sxlended theoush
the condvle, in effect, located the poimt Condylion (Co) at the posterior-supertor
aspect. of the vondyle (zee Fig. 3-TA). [owas shown thal the corpus axis-condylar
anig ¢losed during natural growth, This way troe for the mesn bebavior and 2lso
tor cach indfvidual in the normal non-treatec sample.

The growth hending of 1the mandible was aot s saeprise, because the bend io
the genial anplc was described in the cldest toxts in anatcmy, The bend in the
original (M=) sample, age 8 to 13, measured in this manncr, displayved a mean of
(.67 ench year I arler to verify the dndtial data, o 10aear samsle of patients
{N=50) wag supplied by Dr, [ BcMamara at the University of Michignn. Grivdbin
il sccond group ol children conflrmed idendcal values ac 607 In ten sears (Fig 3-91.
s, this behavior chazactagived 980 growiang childeen,

in 1990 his identical bend was revealed a third ame in 133 childron over a
gn:nﬁn'_'-'t p&rind al lan VEALS.

The Arc Discovery

With the discovery of the consisiency of a boading behavior, it was quite clzar
that neomal mancibadar groweh occureed an a curve. “Lhe objective was aow ta find
the niature of the cunve (see Fig. 3-9). It was tealized. of course, that anaogdilralar
and Facial prowth is three-dimensional.

Another preblem was to test whether or not projections on a stenpile ourve
curng pormal growth of an individual mandible could be canploved for predictiom tor
2 10-t2- 1 5-year perioed. The three-dimensiomal thonahi-Forn For groseth was
erpvisioned to he that which was a spiral smd simedlar to the ram's hoan, or upreestd s
outward [soc Fig. 349,

THE SEARCH I'OR BIOLOGIC DETAILS

The liesl ellors was a resliady of the general coneepls ané cheories of
manicibulur gromartly a5 gleaned from the histologic and lahoratony worle in hath

in
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ARCIAL GROWTH

Fliz. 30 A, Cuvsus-liers bending in nenal growdth,
K. Wcthed for are consmrection fior Pm end Bva,
€. Longinudinal aomparison of ereial muosdl sizh uperard and Gereeard
cevel nnaent of the lowear arck.,
T, Theare is thought ta ba e long leg of 3 logarihamic saical.
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laboratony animals snd humans, The sccond projocc was 1o review the bomy
archilecluge ol the mandiblt in voung specimens compacsd 1o clder specimens. A
third drvestipacicn was to anolyze aped snd eeathered mandibles for the distribation
oi the vabeculac {or suess lines) which make up ihe cuter compact places af the
marille, Itis krvewn Lhat siress ces i pacsllel @0 trabecnlas which, as 1aid doan,
may tcll 5 growth story.

Expemivaeritalhy, tann aros were consmructed on the composites peneraiec lrom
the dara. ©nc ancwas drawn from Protuberance Menci Uhrough Xi and dhoough
Condylion {see Mg, 2-4). When che growlic vahaes From Hie daa were added to this
are Uie pordal sgegle wes opened too smach.

The arithesis of cthal arcwas g seoond trial aee This was constructed rom Pm
theouph BI and through the Coronoid Poinz (Cd), The same growl b data spplied b
this arc clesed the mancibuisr bend oo much dsee Fig 2.4, These two omes, rhere-
[ore, enclosed a “true arc” whica woudld be socared somewhere botwecn X Point and
B amd between che comdviodd ard corencic processes. ¥We were circling the Celd:

Fram examination of mandiblzs on the medial aspect of the ramuos, a
l'I'JII‘.'{'I.gI;':'[IL'.t' :I_I_- slrenss |i'|:l.'f!'- _I-_I'['?r'lfl [.ll'l.."'. l::l:_[ll'J._':.l'll.". WK '!_Jl_].'-i’."f!"n'l.’.l'.']. al L:‘ll.'"! hESI: '."_ll. r.h': l:':'_lfl:ll-lﬂlli
process at the wemdeation of the mylohyoid fdge, This wos found where Lhe [orces
of eensicn (from che ternporalis) join the stresses of compression Frome the externa’
pteregcid aeting Mrom the necl of the ceadyle (see Fig. 2-4). In additicn, the
Lriurpular (amne shoaved pedoraliony lor vasenlar chanoels sinilar to the tuberosity of
tae waadlla,

Fxpericnen s led 1o the toal seleciion of 3 poicl al the center of the basz of the
corrmcdid meocess. e point wd e corvergener of stross lines was Jater zbeled Moint
“Eva”. The Pm poine had alrcady been proven to be a non-champing pravl Eva aod
['rm poinis were Lherefore used to construct an equilaceral wriangle. The third point.
apnweArl and frmennd, wass labeled he poing rl rroe slins, o Tr (see Fig. 3-%). Anoarc
was consticted by veing a cempass repiscered at Tr with a crele excepded fmom Pm
through Eva. With the dala emploved on this arc a "Eurekal” situaticn was
cuperienced; tlds arcworked! (see Vg, 2-4% Vhe applbisd dada indicaced thar che
morpholomy was eredicted with surprisingly accoptable acoursey, Ttowess thus made
[ossilile for evervone Lo Find he sarme poiol scendilically rather dhan by Inspection
o,

W'bieme the aro crnssed Lo Si_g_mni{"l Matah che [raTIE was labelled daszasy (),
A second study was conducted by D Ken Fischer to determine the variations in
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condyle and coronaoid behavior [ram the are. When the corrected values for condyle
arnd eneonoid expression were conrinrued from this arc, the projecions displayed
amazing likenesses, Lo sav Lhe leasc, '

Lurther Bialegic Considerations _

Mose rogearch followed, Lagger sarnples of prowang hildren, which extended
ove Jonger pericds of LUow, were eolleciad lar nials. The amounts of growth in
paticnts having ditforene morpholoy wers determined, YVanables included che
corcnoic tip, the condyle, the symphysis, the ganial angle and the occlusal plane as
velated to thar axc, Dafferences in the behavior of males and (emales were
determined at the gondal angle and dhe lower berder of the symphysis, 3 will
Le saown in later chaplers. .

THscusginn

The momchbular proweh arz seemed to be consistenc with the basic Dislogic
phenomenon fourd in Mulure, Aversged over vears, vhe inean valaes worl tor
[urecasting so well Zhat cver-cntwaiase has o be puarced aguinsl. Morphelogic
sxirernes hoth in tice and form were emploved as “condizional faceors™ for wse
manually ar For the TASTHIIIIAN Y af b veanpater. shrmald be remeanberzd that by
age 3 about 239 of growth starting from 0 1s already completed. Brarling with the
size of the head al bicld, abows onc-fourth to oneethied of adult size s slresdy
atrained In the calvneria,

Tiillerences in sexual cimorshisn in the siadl are abviows and are generally
seceptsd noacaderic decles. These are found in the svmpaysis, the gonial angle. the
mastoid. the frontal sines and ix tulls ang size, In addition to Lhe waditiona:
dimmorphism, the lengeh of the condyle, the form of the panial angle, the relative
thickness of the ramus and the form of the symphsis are factors to considet in
fucure behavior (when the oee iz emnpleyed).

When “misses” have oocarred the ervors have been morz often in Circornst oo es
where growth did nor reach the normat potencial, Unidergroweh. in nontreated
sulijedts, is iyt lesized to be relzted to factors ef infibition cnmed by muscalar ar
functional dominaree. 10 ireatedd subjects iatrogenic factors in bite opendng are
strongly suspected, togeiher mith functional insults, Conudyle comprassion necds
THere genearch,

Marey have reiected the process as a method of employing coly avarage vajues.
But to say cndy averages are used 35 a disregard foe tewh and a diche employed
scermingly w dencunce the method,



FORECASTING THE TWO CRANLAL BASES (Anterior and Vosterior)

Ag a resLit of rescarching for four decades, Two Dases were [enmndd $0 have the
mreasest oraciical valuz The st was manifested inothe hehavicr of the tempors]
beaue which conzins the glensiad fossa. Ve second was an snerionr base as a scatfold
[ the nasal capsule.

L3 a posterior patamceer £or the condyle, Porion to the Freregoid Vertical
Plunie was previonsby wsed (Fie. 3-10% Heweewver, 1the eslernal canal is trumpet-
ghaped. After years of worly, two new points emerged on the condyls whizh were
relaved 1o PTY and the Franlkfor Plane. These svere the most pstesior riinl on the
concyvle (Condylion poslerice] which was labelled Cp, and the most superor point mn
the comdyle (Comdhylion suprerineg which was called Cs. Io the absonee of a chinical
‘mine zroblem the Cs stays in the same relation v the Frandfort plane. The Cp moves
axmteriorly [ram Lhe Prerypoid Yertical plane.

The antcricr pararieter is the N point (MNasion) ss messuered Erom the Cc polnt
iy the BaM plane. Bodh the posterior and antericr parameters sre subject. Lo
corrections] focrors, desending on morprology (see Fig 3.1000 The mmest walues are
shoan in Chart I-[31.

THE FORECASTING LI
The: Size-{yain Arnunent

Since | 904, when the idea of stee-gain relaticnship was cmphatically
discounted. chere has been a veluclances o iivestigale Lthe phenamenon of size and
gain relacion any fusther, But sophisticated statistics mesm asching if the wrong
thing 3s measured o if 2 part s measared in the wromg manmer. Seediess 10 say
absoluteness newver s presea | i hiolegic consideratinns except ndeath, ¥With egarnd
o the original sizz and the valaes Ao be expected incthe foure srowth, howewer,
several faclors ot candilions necd wo be considered and recoprized:

l. The polar phencimenon works becanse less growlh (gain} is scen closcr
Lz the center 2nd mere growth ocours at more diszanl siles {size) |see
Fig 3-1).

2 When a veroox is dlscovered, and located, the enomons ot allometric

shapes alsn bhear the size-gain expression »- those polnts closest 1o (e
VETTEX incTease Lews than those ot the end of the gnomon.,
3. When Divine Proportions are discescred, one stworler dimension {(the



Tz, 3- 11 Mk Ting ot PTV 1o condyiion postesier is 4 eritical fetor for Lhe posterior
hase, Nube anterzor hase i lgm Co Lo W



Ppseea=ipmT

CFELET FOR

VAILIES FoE ALCEETTS DIANCAL EAEZ

Anteriar

CIIARY 1-[2]

FTV to L= Co-N

Aze X, g % o 7
3 28.3 30,0 28.0 51.5 52.5 50.5
& 29,0 29,5 8.5 52,3 58.3 313
5 295 50,0 29,0 3.1 54.1 52,1
g a0, 0.3 9.5 53,9 54,90 51.0
7 20,5 31.0 0.0 54,7 35.7 51,7
.5 31,3 31.5 .5 5.5 56.5 =4 .5
5 1.5 31,0 31,0 35,3 57.3 =5.3
13 17,0 52.3 21,5 37.% 52.1 LYW
11 57,5 33.0 22,0 374 55,9 36.3
12 35,0 33.5 32.5 55.7 50.7 57.7
12 33, 5 55,0 33,0 5G.3 £0.3 61,2
L4 24,0 35,5 33.5 50.1 1.1 6%.1
15 4, 5 55.0 4.0 i, 49 6l.9 §2.C
15 35.5 62.7

17 55,0 63.5

18 36,5 . A

15 37.0 65 .1



-meand will grow i proporiien wo the lavger dimensicn (the extrense] so
thar crder snd proooriion o mudrtoined, The short slde [size) has less
griwl b {gain) then the longer side (Fig. 34113 (see alsa Lig, 1-68).

4. When major dysplasiog are encountered they will nat, as a nule, self-
roreect; they dovelop in ccnformity to their original proposiicns unlass
disease stutes are sven more desloociive, This is seen in synostosis,
{renetic cndovwment is poweerhol.

3. The whele theory of renrotraphism suppores a size and fain
relationship.
&, {arlain measwrements do relats to varlation in futeee behador oo o he

basis of the orginal sies.

Thus, veatain proportiong of the mandible arc subject to general sze’gain |
principles. Likcwdse, inthe crnmiad base cerlain madilications are to be considered az
relatad v sive, form and refationship, Iois remnemnbered tlal o oes-dimensional
phenomenon is expressed,

The T'alerns of Dental Development

It ix phienomenal hov the permancii lever incisar crapts i the prsition
cocupicd by its decduous predecessor. Also, a5 3 general principle, the apper anag
leaver parmanent first me:ars ave abwuys guided into final position by the second
deciduenes tmolars unless pzthologic conditions are presenn, Inaboul 7% of Lhe
pepulation mandibuiar prowlh targce mav Be so greal Lhat Class I can e overcome
withour treatment, cspecially i subject s wilbh o level nr npen bite condition

In addition, the lower inctsor teads generally to continue iz relatinm 10 The
pesition relative to the APo plane (in the alsence of 8 habeil change) (Fig, 3-120,
Arch depth s alten consistens wich typical behavion i, woss of "L space. The first
mialar relative to P (as parallel o the Corpus Axis) docs not changs signilicanuly.
However, cormoction of orsl holits invohang Lenoaee and lips, as well as nger hairs,
is diffizidt o predetermine in the absence of trearment. Forcoasls can be made,
theretore, hoth with cessalion of tae habic and without habic corzection. Uhpen bites
without treatment send to dmprove in tinee, bt ofren des nnt complercly self-rormec
wilh, help (Fig. 5-13}

Sott Tissue Cerowth samd Behavior

Forecasting of growth of the nose and lips is not as ditficult 2215 ofien
assumed.  The prediction of the skelesul aned vhe denlal base is dhe first key to soft
lissie behavinr, The basc for the support of the sepral cartilsge is the antervior naaal
spinie, Thus, if the hard palate prediction is missed there is Hetle chance of (e nosge

34



MES

-
- T

(" ADULT CoOMPoaITE

ir the freatal logether wilh the percentages for

= Proporticns
mzandiblar skel=ral z=lalionship

maxilo-

ur-ihe Trontal.

The INvin

Fig. 3-11



Upper arch

from NMNasion

J
6 to ?;Tﬁ:ni'ﬂ: //

1 mm. per YI.!

A —=—=

o J—
Age 2 § mro +— 1t APo
Aze B m
Age O 12 mm ]
Age 12 15 mm -
Age LG I8 r=m T
g d® 2t 0
Mpe 211 Males o
rod R

-'H.-___\_‘_‘-

(compensation)
iz 3-12 A, Mote Lhe nehavicr of the agper incisor radects the farward growik of the chin.

. Iomc the benayor of the loswer ingisor Leads to tollow tre AP [Mlaps hehavior.



1 UNTAEATED UFTH RIEE

ALOF B.T3 YrE,

T2 UNTNCRTELD OPFEH BITE T1 to T2 UHTAERTED OFRH BITE

'\.Fﬁ‘l
e
! | -
A o
. H
H

&GE 1R,AA Yre,

M=1A

@O TH ATE | e fArawth Hme

18,41 "ra. n,40 peadubaa

Zyewlh 'm= 8 AL murulel

Tig 3-13 T1 Composite (=137 of & T-year-cld chilrren with open Bite. Meote fgh
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T2 After 10 years {ape 186 vears} cod 00 treatmont she mean open bite space
haE seednend bet et comeledely, 2nd “end on”™ malar was wresent.
T1 t0 12 Mote forward “swine™, convaxily reducticn and dovelepmenl of uoper
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brirg predicted accurazely, In additicn, the lips are based on the position of the
incisar teeth.,

There is alse the facrar of “prepuberta: fat™ and uru:-:u]]mg f the fips with
verticnd skeleral development. Finally, the soft tissue of the chin is Influenced Ty Iip
slrain wlich is alsc EI:'Ilt'I‘Ig-ﬂ'lT. on habits., Mean values form the Zero Base for
behodar,

SUMNMARY

World-srale develapments 13 vellodonries have prompted 2 greater interest in
yourger paticnts, This kind of interest makes 2 consideration of & patient’s future 3
mMGIT ADPTOPTALE sub’cct,

Furthes, wilk earlisr incervention retention perineds snd retenvion oehavior are
[actors in clinfcal mangperenc The eff=ts oF 1Tird molars anc maturation of sott
tissuc aze Factors Lo be taleon seriously.

It is ohvious after Afty years that cephalometzics 13 essenmially the only tool for
acrurately menitorng Lreatment and tomeeasling fusure behaviorn, Earlier mezhods
stapterl with the cranial Base, onws which die mandible was added. However, reszarch
led to the discovery ol a mandisular grewih are which when applied wac scourte 3
rermerkabie extent (Fig, 3-14). [rs evolurien wes desiribed. The canial Lase
Gevelopment and the mandipls therefors needed ro be asscciuted.

Souches concducted in 1990 ledd te still greater acquracy and sophistication, The
fisxl fueed weas to describe in derail the forscasting and traarment cbjectzve
determination, which wili be done in Lo following chapter.
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PREDICTION, PLANNING,
CONSTRUCTION and MECHANICS

CHAPTER FOUR

TITE TECHNICOUE FOR FORECASTING GROWTH
FROM CHILDEOOD TO MATURITY
CWTTTIOUT TREATMENT)

INTRODIUCTTON

The original forecasting sechod {19540 and second schemata (1967} both
startecl with 1 eranial hase on which the mandible and masdlla were gddec for a
wwo-year treatmenl plan {(short-range). When the ardal methed was disoovered {in
19713 long-ranige Forecasting to matunty was made possible. The mancible was now
Forecast scparatedy atul was rendered first. The cranial base was constructed and then

the two were fitted topether. The arcial approach was found ta ke greatly supericr for
shorl. range a8 well as for the long range. Comsepuendly, all the previous forecasiing
methpds were discarded except for dental and soft tissue amangernents.

A cranial reference was stll required. The representatives fot the “cranial
bases” employed in forecasting were the same as those meamaed for the Surmmary
Aralysis (see Chapter Two). Tor the posterior cranial refercnice the distance was
laken from Posterior Condylian (Cp) to the FTV (parallel to the Frankfort Flane}. To
is exsentially 4 “juinl” reference.  Antererly the base employed was from Ce to
INosion {on the BaM Plane}y, This is primarily a maxillary reference {Fig. 4-1).

O a pross basis, the pesterior and anteder pacarmneters cmployed tend ta
hehave (wilhowk treatment) on & s:i.z,v:-g:ﬁn EXpressiun, 2 least Em:rugh 50 that
predictions are cxpected Lo be sufficiently accurate tor clinicad woel. Only 0.1 mm.
per year difference in prediction in ten years will mean a 1.0 mou mistake, but in 15
yeers will acdd wp to 1.5 mm. The crandal bases are important because they servwe 1o
Forscast cundyle position, and particulasly Peint A is forecasted fram Dasion. The
goal is to be as trustworthy as possible, and (o be within a 1.0 mm. accuracy at
malugy.
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Posterior hage
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The two graniad bases that emerped with soctizued researcil.
Posterior: PTY w Condvlion passterior CF;

Aniertor: (o to M.

Ulsratien alse shows the manditular prowth an,




Criscussion of Posits _

Some vhservalions, facts and explanations for growsdh and physielogic bebiaviee
arz indicared becavse Lhe last part - the fitting of the mandible 1o the hasalar skeletad
parly -- is Lhe sl Laxing part of the entine exercise.

Mandibular Support

The mandihle is recognized to be dadlec in muscles, fascia, Lgaments and the
apizhelial layers of the face. Further, it is influenced by behavior af the
drcuarrrendde] kinetic chain of muscles which is affected, in oo, by cerrical
vortebral groewth ancd nliered by Sreathing phenomena, Behuear in the sagittal planw
is the nest imporiant dinica asoecl for the doeecast, of Uhe mandlo-mandibolar
rclstionship, both in height and depth.

A st surgrising Anding, in five different normal non-treated semples, was the
remitarity discoversdd for the vertical madllo-manditular relationship as displayed 1o
vhe: oeal gnomon (Ans-Xi-Pin registered at 3 Peoine. The congistenay of this Ending,
b dechugtion, wondd infer that tieme wos 5 relalive sonstancy withs the develapment of
muscle. It is amolier Belriguing factor in bology, and the ueesiion ariscs reganding
earch praviee (Fig. 4-2).

Polar Behavior and Maoune™s Articulaton: The CGlenoid Fossa
For a basic roference, x forecast of the glenaid fossa (frr temperz] bone

Frecav el 1?lh‘-i|.ﬁl!-ll_':lf]._'5-’:|' WS ':ll:".r":.‘lnl;rﬂ;-

Computer Bridings revealed {in the segitral plane) thal Foinc Podon {oe the
mest superior barder of externul andiory mealus) moved posteriody from the FTV at
ganean rale of 0% mo. per year, Sdso, thie anaounl of grepath estimated to be
cxpressed was a function of its erigingl distance trom the pole {size). As cach
radius of a circle enlarges, ax in & polar phencmenon, the growtly willin that radins is
sormsehowr pespondend. o the original sz of the zadiug ssall

Tl i revogrized, however, that the facial growth phenomenom is three-
dimensional, not sagildal aone. As each moins fmom the polar conter inereases it
would mzan profresshvely greater geowth, and such is not the case. For instance,
growth oo the Tacial Axds says surprisingly even at 2.5 mmn. per vear, [TArcy
Thomypson described growth hehavior as the application of the formule for the

volume of 4 sphere #3002 [solid geometry]. The naermesiing feature, to L:-muL zhual,

wolume coneepn intn a beter undecstaading, is that 3 onc.mm. inerease at. a radius of
10 mim, results inoa 33% incrcase in wolurne, while & cnesnm. increase at o 30 men.
radiuz inmreases che valume at endy 8%, and at a 100 mom. radivs nne mm. adds 5%

¥
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Crowth behavdor in children wAth rormed occlusion from mee 4 1o 16 yores
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A, The Tacial Ands wae fbucd e move formard (closed) o the palar phenomenan
from Ba™ crientation with Ce regisered  Nive the point of vriestation of the
mandible at Br Daint {in eirgle). '

B. A sarprising reg yarity was Pseoversd o the Oral Gnamen {Any-20-Pas).



1o the volume, Smedler radii zre required far proportions to be stable.

The wolal coacept is further confused by the Fact that the two hudves of L
Face, with vwo conters, meld al the wiidline and oppose raci mher au the sagittal and
mid-palatal sutuees. Inoeffect, two volumes develop in the face.

Without trearment, the general phenomenon of propotional increase seetmns
tir L pelevnne urdil Tzctorved differsnt] i Loy the n:]'_nﬁliﬁf‘;aﬁnn h}-‘ cermain vadations thus
can be idenrificd,

Three Facvors for the Lit of the Mandible and Cranium

The Cp Poind {Condylion poswerior) and Cs {Condylion superior)

Because the fght al Left sicle ate superimposed 1o the lateral headplate, and
hersse Lhe ourline of the cdernal meatus is a funnel shape (oe lonopet shape), the
cxact bocstion of a point foe Porton In a definitive maneer wes ditbonit. Tiat being
ihe caze, the outline of each condyke was raced and the points were bisected
(see [ig 413, A measurensent was made fromn the posterior culine af the
biscoted condyle (Cp) directy wo the Prerpgoid Vertical plane, This, in efect, was
taler to represent the fumctionad depth of the posterior cranial base for a clinieal
apedicalion. Inspection was first made of the wint in s eflor. to determine 2 mesiak
- eomcdyle posiziem or "lalse bire” at the dme of recording, o that & displaveanent was
proscht.

The spseriumnast point on the condyle was sclected and Tabelled Concylion
supcrior (Cy). It was eoencad to the Fraakforc plane. Erachvtadiak fuces
properionancty in theory {the transvemse aspeat) do noot expeess as much pestedor
tervernenl of Lhe glennic fossa I the sagittal plane as do long, nerrow faces. The
Facial-mandibulur ke is abant 75 {Nasion-Menton elated to width ot Ag Poinl).
Dolichofzcial types develop more than svernge proporlional facial Foight than facdial
width. Research is still cnder way to detemmine wiwether vr wed lagger posterior base
dimensions must be given greater weight than smzller dimensicns, bt wlil proven
differently marled cxcremes are factorsd for Lhe logecast - i 2., the Larger given mors
aned the smaller given less in this particdtar small but crtical dirrensicn (wichout
trzatment).

Wonepkes nf eighl-yearald Class I and Ciass III children revealed differances in
this dimension (soc Chapaer Twu, Vigs, 2-34 sl 2-58). The Class Il was more
paslerinr and the Class TIT was meore antericr when compared 16 the cortrols, Bren
more iconic was the Fct thar afler teeatment of <he Class 1 angd the Class T,
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compared al the thirteen- v&ar—r:.I-:‘E age, both the Class 1T and Ciass 11] were more
normalized. If this be true, there is a supeestion that treatment influences meose
than the maxilla or the mandible, and indeed may have some miner itapace on
the temporal bone iuselll Phis leas breen shown to be oome i andoal reseateh andd jn
hurnar: dysplasias. It is alt the more interesting in thas nonc of thce 60 paticnts in the
shadies [or lomg-range behavior were treated with mancdibular posturiog teckoigues
(sce Fig, 4-1)

It vy of further daleres thiae inthe deep bite untreated proup the FIV-
Condylar (Cp) dimension showed the preagest posterior increase. IF this could be
werified in larger samples, it would give 1o those who claim “here is na Joins
elationship to octlusion a cause to reorpanize ctheir thinldng (g, 4-37,

= 8 ¥ F

The Anterior Border of Lhe Ramus {Rr)

After positioning of the condvle relative to PTY, the next procedure repands
the fitting of the mandible. Most clinicians want te kaow where the chin will be
redatec] io Poasions, Tl DIETdY l‘m’.l-t‘.r A Frankion. Mane velarence Dor clinical aH;]ic‘.;-Ll.in:L

The first study was to oy to find the par, or arca, of the mandible at aye 5
that was consistently relatad at age 1 5.

A review of seventeen {17) composites penerated by the computer in | 9%0)
shovred that the ondy arca of supcrpositiening with the polar orientation was at the
anlerior border of the ramos near che base of the coreonoed process. This was
labredlecl Hr Point (lor Hamuas releremced, Inothe compposiies Lne anerior border ar
base of the coronoid generally staved comsistent to the Prenveoid Verticul plave (see
Fip. 4.2,

Several investipators {Broadbent, Brodic, Bimler, Bolow, amd others) b
Froposcd a vortical line or planc to soparate the snrerior and posterior parts of the
cranium. Al Gl idiese lires ars, in penerl, thongli to be essentially represencative of
the caronal suture complex, That suture divides the parietal and fronlal bones and
runs downward threugh the arca of the great wing of the sphenold (which is
buttressed behind by Lhe termparad bowe aod onteninciy by Lhe oveomal,. The sucural
clivisiom then passes through the prepypomaxllane Bssure and chooogl che
Zvgomaticotempora: suture. Theretore, in theory, growth occurs boih antericr and
posterior te That sutural plane.

It essence, 1his sutural complay is represenied by the Prervgeid Yerdcal Mane

L)
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Develaoped Deep Bite
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Age 7.2 Yrs,
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Hig. 4.3 Cothposite of N=9 untreatsy childee (6 wales, 3 fanales) wath deep bite.
A, To.age 721 B. T2 age 20037, {Growl tme Wy 18,3 weacy, 953
moduesh, 4. Comparison en BT showing highes: back ward movermurL of the
comdyle al all the proups studied.
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which s consteucrad from the base of the piarypoid plates. These Platr:s, at the
palatine wedpe, serve as Ui lléress fo the neodlla, Tromc ullhv, the lateral plorygoid
wing alse serves for attachment of both the medis] and lateral oeerveald muscles.
These purscles support the mandible. The VPrerygoid Yercical [Mlane is a key
intermediate zone, 1t is nearly balbvay in the skull base anteropostenorly, anc 1s a
site for support of both jaws - In the maxilla by a butlrees and in the mandiboe as the
origin of supporbng mscies,

Ax a seneral slatement, the great cempnra. crest, wiich extends Erom the

sypemadec-trontal junction through the padetal bone and chence Buough the

tem P.:.:'a.l Lo, terrninating fTom bchind at the sLlPe:nnc:;.t:d crest, iy liloe s greal

bridsge suspension, [rsupports the temprral lossa which houses the large fan-shaped
muscle. This suggests the temporalis muagole to be the grear mandibular
suspender. T1. Lies Lhe nandible to the Dasal skl via the comonaid process. TTias the
o of Lhe coronaid sl Qe origin of the heavy external eiblique ddge stavs peneradly
in = functienal celation with the sedore and s represenied by the Re {Ramus
seference) point, and a linc droppes from it serves as ane meferencs for Lhe Tubwe
concicing (e Pig, $-2).

The Xi Axis

Starlirng wilh discovery of the arc in 1971, research in Jong-rargs behavior
contitnedl Lhroagh 995 "The original uatreatsc sample was MN=40. A second group
of =73 untreated childeen age & was [olowed for 12 vears. The accuracy of
prediction, or forecasting, techniques wns conscquently restudisd,

Omne of the sumpases will tha T1-T2 composiles compared was to discover that
Xi Point scoved so many prmposes (see Fig $-20 The nriginal computer study
reported (st in 12069, represented an appragate data fror the [rerstane. 1t seented wo
supoesl at the sverage mendible grew without a change in the X0 axds. The L9910
findinys seprested that Ximeoved {oreand bt ondy 1 each 10 vears, a1 average, ZTom
its -;:uriglna] lela.tu:mshlp. Thercioro, a -::-:-nd1t1n::-n-ng factor” fur ihe I'-r:ure_-::mmg
provedure way eopdoyed g0 that the X0 2x0s conld be changed contingent upen; (1}

mandibular troe, (2} facal type, mud (3] conaditions of the joiat,

Crrposttes of the forecast of males and lemales were compored to the actal
i order to test the method, Tle Feorales are showrdn Hgire 4-4.

The grosvth rat-oit For Females is wel! established at 148 yoars. For males

essential growth is finished by 150 years, These tenrdwsl lmes a6 corployed unless
sleeletal development is advanced or delaved, as evidence in wrist plates,

i)



T1 N34 _ T2
UNTREATED ACTUAL hga 115

FEMALRS UHTREATEDR ,
fga 7.8 FEMALES

FORECASTS
v 148 ent-ofd
{nctunt 17.5} \

Fia &4 A Composte for erowth in famales (=34}, s 7.5 years. B. Composite of
same group, actual growtl to age 17.5 years. €. Individual forecasls compa sited
for the same subjects. T Comparison of frecasts to aclual showy almest
identical fit. Mote soift tissue predicnon,



PART ONE: Technigue for (ranial Base

The crginal tracing is zeferted o as Dirae One (18] the final trading s Time
Twe (F2). The symbcel Tf 35 used for Time forecasterl. Tha lemale (LAY Is
resresented in Figuee 4-6A and the mals (NN Ts displaved in Figure 4-68,

Eighl Sreps
isr a new sheet of lracing paper and proceed 25 folows:

stap I: WNear the cenver ol the sheet draw a straighe line a3 a rew Frankfor:
Horizantal and draw a $0° arple for the Prervgoid Vertizal plane as the
T eranial clement (g, 4-6A-4). (Al see NI in Tig. 4-6B, A

Step Z: Superimpaose the nsw paper on the (T1) Prackion. Place az PTV for she
Lehavicr cf Posterior Cranial Base (Toint Facory, Maclk o strorve vaical
line g tean of 0.5 mm., peryear posteriothy for the new tondyle positicn
(Cod (For later refemence} {see Fig. 4-6A-13),

Comment: The mean starting possenior (Cp Lo PPTV) dimension for boys is
51.5 al age 8, while for girls iuis 3005 mm, at age 8. A conditiona. facoris
smpioyed if the original sixe is 2 mm. or more dilferent in either direotion
(ss correczed for age). IF 2 longer lempth (say, 33,5 o) & present, a mmodule
nf (L6 e per year bs nsed; iF shorrer - say, 280 mm. ac age 8 -« ondy 0.4 mm.
iz added to Forecsst, 0 esaence, the luare condyle position, Befer Lo Cnars |
For maan valucs {tor Cp and Ce-i) a2 various ages.

Séep 3: Woth the PI registered, draw s new BaM Planc belews and rarallel to
original BaN plang ot 014 mm. per yoar or L o a0 7 years,

Cormment: ¥While on average ina 15-vear Joogitudinal study the angie
bielween Bal and PEL was not found to chazge, Wee elanes did shitt relalive to
pacl: other. The Frankfort plane naved supcriotly, or the Baiv plans mowved
dovavwvard, depending upon which s considered Lo be fived, The sngie
belwees the lwe may change, 85 & phenomenan of the toird dirnensian, baz
daze this variance has 1ol been investigared {zesesrch profect for a stadext?), I
fas been found useful sisnply to leep the angle Lhe suns (see Fig. 4-6).









N.N. O” 7/17/75
Age 12-6 Yr.

54
rig. 4-5-B-L Lateral Summary Analysis of N.N. T1, Male, age 12 years, 6 months. Note
extrusion of lower incisors of 4 mm. and Class II with lower lip protrusion. Used
for Long Range Forecast to 17.5 years (the last available headfilm).
Below: Note narrow tapered arch form and key dimensions.






Step #: For Wusion: Superimpasc the new [T Bely plare on the crginzl FakM
olane, Roglsrer al M1V and mars S en the sew BalN plane (Cc 15 where it
crogses the Facial Axis), Add 08 vun, per vear al Masion (see Fig £-0A-11)

Conditional Factors: Compars the soginal Ce-N diensico o the datz on
Thart I (Cowo 2 = 5334 nune al age 83 Alsrhe fzotars are age-comrecued and
the valuzs ditfes by 3 oo, or moate from the mean, a 0.1 mm. per year
coarectinn is made n the oredicion,

For cxamole, a sEghsly larger assterine Emension tyoifics Class [T kigh
convesisy patieris. Smalier anceriot dimernsions oypify Class [TL For Sesc
performrance ok the enecast, both ace corrzcted for such excremes,

St 5t |15g, 4-FA for LA (feraale) and Fig. 4-F8 for TS (malz) ]
For Point A {Hlotizontallyd: Superirese Nasior TE an Masion 7
and provisienally copy (by dashes) the original BudA angle. Bxtand the
dashed line for furure relersncy of Point A (Figs. 4 74 A ard 4-75, A

Cormment: Poiur A may move nonrally Forward very sliphehy, pactionlaly iz
paticnzs with & closiv.g lype grovweh behavior of the mandible ot a condition
resultling fram continued thoann habizs, On average, howover, ol A (1r:
Diadifaz MY chiangss less than a typical trecing =rror,

A patizne with a natuzul rechusliom of the 2ngle BaMNA iz most diffzocle 1
fizd. Icis primarily seenin leng developing faces when they do ocour. T Tace,
orly oae such palient has been found >y the suthar sl of e husdreds
sludiad in long range vnereated, ((ong-range behavicr of the palate s analhar
resesTeh projsct [ 4 student, as reisted to differsut cranial eeferences.

Step 6 Vo Ramus referemee Point: Do a line vertiza'ly Tom the onginal
Fromkforl Fare through the criiral RBr point CRanns reference] [see
Fig. 4-7A [B] ared -FB [R]}.
Noter  As 2 mean brhavice, according oo numarouws comrposites, the
anterior border of the ramos is the only arca scen to superimpose
during the camplete growth process.

Conditional Factors: 1t is not wnosual 2o wilness behavier in patdents with
decp or thick rami o tnove Forward at the original Br refersnes. Conlrary-















Fa

wise, very thin rami will sometizes move posterocly slighchy. The behundor 14
linked to condyle bebavior i growih and reposluriag.

Step T For the Xi Axis: From the new Co pomt dras the XE Axds provisicnadly
forwarl (1% mach vear (107 in renojears), (See Figs 474 & B [C]),

Comment: Elnseeared axtreme Class [ conditions aliter continac to worsen
until the Xi Point mav lie shead of the prenygoid vertical reterenice. [0ocases of
indiibiled condylz gromath the X5 Poinl will move baclownrd, socording (o the
vorditiaon or condyle arrest,

Step B For Orbitale: Marl arbitale {03 forwand oo TH at 033 mm. per year il
desired, bl ils predicticn anceriorly is not erilical for dinical werle,

For Ans Height: Cpen up the angle from Co we Ans 0.3° each year,
Maliz o provisienal {dashed) fine from Co with the new anglet s2o
Big, 27A &.T [D]H

Ihe cranial Jorecast is now essend ialky commplers oo the newr sheet which should
he Inid aside for later applicasion (Fig. 4-7A wud Tig, 4-7B).

WiLh all the foregoing Facinrs enmthined a basic ceardal [orseast is comypleted.



EARY T Technigue for Forecasting e Mandible

Intradoction: The Tine | tracng mav be faukty at the coronoid. the sipmetd
nolch, of the condvlar area, Lilewise, any later leacing [or comparison may be
il a diflerenl. (11 li Ly Aril draced i!:jffr'r-t'm_i}-' at the thin bogry arens, looche
forecasting cxercise the sigmwoid notch tracing may not be cvact; howeover, the
amounL of change to be forecasted is the coticul issue.

All Pars ave biseorod unless exiremie wanntion ar puttmlr}g}- i4 pragenl in one or

both Joiuts (which way be rissed;,

Step 1 Conrstruction of toe warking arc on the original wacing (T1}:

.

(Fig, 4-8, A & 13),

Locate Hi_‘(?llT'.'LLl"I_‘_," Lhees 1n Tosnz [see PTEVIGNns 3 malss;

Locate Eva, by Disecting the base of the coronoid [y estitnste). B {or Detler
detall, btscor the upper anc-lhal® of the rasos, draw a perpendicula o the
amieerion hordar, waich loozles Be fHaTs rt*.l’r.n‘.:‘:-’.‘.t‘:}‘, thern connect T to 3,
and. finallv, Sisece the ine o produce the Eva reference,

Wilh 4 compass crnploy dhe distance Fram Eva to Pren n order 1o locare o thire
point enuidistant o both, upeard and lomesrd. "This 3 Tr poiat (poins of true
radius).

From Tr construct an arc throwgh poines Eva and Po,

Mk, Merray paint (Mg a the crossing of e arc on dhe sigmeed notch

[see Fig, 4-800).

Soe ilustracions on fallowiny papes )
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Fig_ 4-3A Stops @1 erce cocstouetion for Batvnl, Lewnds (LA age 2411 FCAMGh,
A T.ocution e Peint Eva by Hiseotion ol fre from Ramos refeccnees [Rr] o
ceoter of Sicmedd Motoh [£3] (sue arcie).
B. Depiction of the e al a eorpess nsing Poinls Eve and Pm la lacemz Tr (poacl
of e TRéAmh By ure constroction {eee eirie].



Tig. 4-81 Are construction for Patient Wichalas (4N
A, DRigact X1 to B3 and mark Br at that evel o e soranor -border ol e ramms.
Mark Pemt Byva ¥ the distance to B3 from T
E. Usc Pre and Bsa Lor radivs te <ind Tr; use Trto seribe arc “hrowgh Pm & Fa,
Deint Murray (3w 1 loeated at orossing of the are wth the sghoed solel



Far, 4-3C Firdaked arcs for 15 Mrecasring ol mandibuiar growth in Laune an:d Wicholas

A, T (Clasa I- Femals, age Y-11)
B N7 (Class 1T - Maic, wee 225



Step Z: Ior orecasiing of the svmphysis: Ol a new, MUl plece of tracing
waper (for TE . near the center of the paper, copy the arc from the
original '] tracing.

1] Marle Pon (Fig, 4-2AEB) 2l e apwerior imie ol the are. Add
sppmsitions] chianges irourd the circumicrence of the syruplavsis helow
o, as follows {sz2 Fig, 4-98):

Conditional Factors for the Symphysis:

Far Vemales there is no apposiliomal srowch sfter nee 6.

For Males st all ages:
Average 0.2 mm. per vear completely arcund the lowcr border, feachered
un 1o P paint, in keeping wich normsl morhaloge (samez for females
cnby at ages before age &) (=ce Fip 4-PBR).

I'or a very thick symphysis (as in estreme brachyfacial patterns in males):
Acdid 0225 s per wear, These seeny to be o neall of bending steess i
wide strong marsiilles.

Ntep 3 Corcne Ly on Lhe arc:
Caloulare the st of growth on the arc by wsing o Gacter of 2.3 o,
each vear. Supcrumpase at 'm on the arc. [2] Marde off proeh
projaction on the arc at Toinl Mu {see 10g %A

Cornditional Factors:
For Amount of Grovth on the Arc:
3] lor Femadex - ackid 25 o per vear to out-odl a1 aps 8 vears,
(The meaz fetnnle growch was 2 46 mm. per year.)
Tar Mafes  adc 2.5 mm. (dhe average was 2.54 nun. per year) to cuc off
at age 9.0 wears.
Mote: A vadation of 0.04 non, per vear menns only 0.4 mm, in ten
weare, anc chat is loss than a 0.7 mpe. pencil linc.
Weist-plate check:
It o msle or temaly 15 early or late, secording o the Pade indes, the age
io cut off can be corrected. (R 0. s ¢ndy amazing how growth
HVETIZEE Ol it ¥ oLy 10D :-.-'l.‘::fu:'ﬁ: tiane, )
Method:
Slerte ol Lhe gmwl.h armonar on 1 e chond ef Uwe arc on TE Bizect
that totel oot For fituee eferencs (L2 Sud. |4









Conditional Factors for True Progmathic Types

Scven choracierisdes of Uhe Mandible to be recognized:
1. Long thin symphysis
2, Lomger body {Corpus Axds)
3. Obouse core angle (Comudvle Axis - Covpuas Axis)
3. [teteer ponial angke
3. Thiz canzius (e BL wo B2}
&. Leng thin condyle neck or shom “stubbay” conidyle
7. Shorler or longer Coronoid Proczss

Cotarunom clwnwieisics in the Cranial Base in Class [11
1. Higher tham sverage Glenoid Tossa (relative vo Franktort Hodzontaly
- Flatrenied ot lonyr exndaeinlia
Sherel. Posterlor Base Podone [or U o FIW
4 Shert Anlertar Base dincensicn [(Ce-X)
5. ¥i Point nesr or forwared of FLY

Ls re

When the majotity of the above are pregenl a 20 owth per voar on the
ure for peognatbism (without trestanent) iz e liclet.

Step 4 For the signweid aoleh:

For simneoid noteh awd comdyle fan Mu TE; 3], copy tae sippoaoid
notch posteriorly up to the subcondylar [oves area (see Flg. 3534 & B,

For the concdyle:

Additional condyle g_-r_m-r,h 0.2 rruren. T year 1s made o the
anlerice border of the condylar head o saperior and posterior margins
|6] inkout B0 of padencs weore found to behave vy cloge Lo Lhis
behavicr).

Conditional Factors: Condyle lenpthening appears t¢ atso behave on 2
size-gain phenomenon basis. 1w s when the mandible (17 15 nod
disturbed by Leeatment, {2) dozz net suflfer o biologie insule such as trauma, or
{33 reacts to o very slroeg opening rorational phenetmeno, such as @ ieathiog
embarrassment, ot {4) behaves I mesponss 10 the grownh of aveny long camacal
"n.-'t_":!'tl;'.l'_'!']_'".él_] r'I]'JIJH.TH (R AL

The lengih of the condyle necl {to the ine Fom B2 to R3] 1s usually ckose

a’d



to §iTs s lt:ngl_h e &) Teonat (abwoae 200 oo and 20 man. at age 8} {soo

Fig. 4-5). If the condyle Jength 45 3 mon, to 4 oo, lomyger & valie of 8.3 mm.
per-year is predicted for condyle addicion. 1f i is 5 nom. Jonger than the base
Jervplih a 0.4 mam, per vear value Is added, such as scen dnomaoectilalar

propnial higen

I conditions of idiopathic condylar kypertrophy, the condyle when already
crreed fomaard may grow woward and forwzrd L0 mm. to oven 13 oom, pex
year (Fop %21, Toue mandibular progoathisz is characterized by Jong
narrow condyvle neclas. -

It the condyle s veny shod ar "astherds”, no growih or 0.0 aun. is added.
I alweionas disease staves cven condylar imvolution must be considered (e
Fig 495, 'hese are charactanslic of oslecardheitis, rheamatoid arthrtis,
I'JFUE-' idicpatisdr asepdic sty Ir snInelines Secere raoemna ar othor
infeclinns such as peorlasis.

4%



Normal

3

III
- w‘l
Cegeneatlve 1

|
(2)

Fig. 4-00 {A) Typical zondwies {aral vendyleid processes) as deserhed are piven 0.7 mm pér
BT,
(B Condyar promth i mandbular amagmatlism yelds 0.3 to 0.4,
£ Tureeeous (stronpd condyles may grow 0.3 o 0.4 a vear.
(D Asibhenic [k sumleles ay ot grow, poriod.
(E) Duseased condvles can aedually invelute {shorteq) (es 2 & 0]
1. Tioprathic Irypertrophic condyles mary add up o .5 7 wour; even mare
has deen noced.
2. Shovws mrowth allerzlon in cazeoarthmils fioweie).
3. Showe thoumasoid arthits befavicr. MNoto aoteganial aolcl and
seccada v sampdeeis maodifoanon.



Sif.'p 5: For Gonial Anglv: Dirift and develnpmenl_:
Supecenpose sl L2 Mo point o onginal e (Bg, 331040, 1t is dorde thos
the drifi of the angl-:: i almost. axactl}r half the tatal grnwth on the arc

Conditional Factory:
For Females: Copre ol oeigios | pondad aogke don sexoul expresspon s
seenl excePt in very pare androgen tvpes).
For Malcs: For mean values add 0.2 mn. per year avound the gonizl
angle to st 2 op above and 1.0 om, anteror o the Condal sngle (zee ML
Fig. 4-10A;.

In promunent govial angles in males add 425 1o 0,30 moa.
For Class TTI prognathic types wilh open gonial angles mo growth at
poron is added [og mintes (Ll the ferpela) (see g, 4- 10A).

Mace: onhodonlic reaotent of prognadhizn has bean seen 1o change the
prosveh pastem ol the mundibie in soene padents. “Uhe mechanism is still rot
o bur probahbly is related o the muscle or funcdonal phenornenon aned »
compression of the condyle Tusward and forward). (Rescarca projoct for a
student.y

tnandilbular Borders [see Fig. 4-{{A):
Art worls 15 conedeee el 1'.:-,-' 511}_:&1‘]“1]_:{::1'51% e Lo ﬁriginal [crin ficat, then
ronmweting the gonial angle to the condyle, followed T connecting the
gonial angle to the symphysiz,

Step 6 For the Anterior Border of the Faames:
Lhis is an imporiant consideraton becawse ramal depth will have 2
beardng un mmandilbalar [pasttienang (dee 1o 4- DA

¥ Snperimpose Thal¥: Muon T1L
* Ihark the odginal Be podrt.
¥

Adid 0.3 mn anceriody por year at the externs] oblique ddge for the
increase, sned inark a poinl. The extecnal oblique ridge contour is crzated by a
baclowsrd shift of the TE to the ordginsl tracing. The avtedor covoroid Incisure 1s
carried aboul |5 e, above TERY soinc and dhe coternal oblique roge bt 1
coil Delowy 3t (see Pig, $-1004),

The: Ffurecsst of the mandille 15 now essentially completed (Fig. 4-107).
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(Gonial Angle Drift

172 Mu

r

"

1
I

.Rr
& (50% of Arec growth)

Apposition in males ~

Fiu. 4-10A  For Gomial sngls and Raraus deplic LA leanale, ™ M. malz.
Genial angle daf is ¥4 ol el Nole appoesmaen at anceror ramal eses wath
Lhe technimae. ‘Noce anpesicon of womial anzle in 2orma; mEles.



Complete Mandibular Foreeast

} Lﬂ to Age 15

\

N.N.to Age 175

Fig 4i00  The complele forecests for Taorie (1o age 13) 2d Mizheles {Lio age 17.3), fve
vears Sor cayn subject.



: Siep ¥ Forveasting Gnomonic Behavior Tendengies from the mondible;
A, Caoloulate a new Xi Paint (Fig. 4-11A7.

‘. B. Draw a aew Corpus Axis from P cleough X1 and octend it postesioedy
: about 3 cm. for funre application (see Fig. 4-1 1A},

-

“o Bsroblish the newe Condyle Aeds (biscet comdyle neds at the level of the
tovea) [aee Fig, 4-1 TA)L

:- CEEE I
. Superimpose 25-TF or the onginal X1 Poiat. Cepy the onigingl toe
waceal ocelusal plae (ic mav drop postedorly 0.15 wmm. per vear for

Curve of Spee developmens, (Fig 4-118 & O,

1% With X restered and the Cerpus Axds seperimpesed, Qeaw g
proscigional (dotted) ORU e (Ans-8i) (e 17y 40008 & C).

FowWirh X3 17odat and che Corpus Axls superimposcd, dovey provisions]
(dorted] lire through 6 (Masion for o laver consideration (see g,

A-118 G ),
3 lorecasts insclar as behavior from e rmandia’e iz corcerned sre
' compietad (see Fig 4-110)  Forreview, those forecasts are: che level of Lhe
.. centme height {the coclusal plane) and che provisional ft of the fucure
; . anclible o the cranfomne and to the mesgilla.

MNow Lhe main difficuky in forceasting arises, It is the detailed [iling
fas much ay possible) of the mandible to the craniom,

art=E

20












FART TTHREE: Fitting the Mandible to the Cranium and the Upper Face

Technidque for Mutehing the Mandible to the Cranium

Two tracing sheels are emploved thus [ar for this teaching exercise, Qne is for
Lhe crania! forecast, the other is For that of the mancible, These two separste
productions now mist be rectified. or put together, (It should be undersuood that
the torecast could also be done on the Tl tracing i desired.} The Cranial Base
znc the mnandisle are shown in Fpure 4.124 & E.

Seep I:

Sn?p 2

Superimpose the T mandidle an the TF Cranial Base and the condyle
{Cypr amed Cg) in che same or the cemrected position to the Franldor, Flare

(Fig. 4~120C & ),

With the centeal morpholopy being anything bur atvpical, the ramms Js
mow trlalpositioned in three ways.

The rew Xile placed on the original X6 axds (see Fig, 4-120 & 1)
Asecond checls is malde Jor alignment of Rr on the Br line.

A third check is e wich an orienrat’on from X to Nasion. Tt will
miiss on averaps. Lhe miean behuvior opening aSout one degres oo the
Clorpus Axis in 7 years. Again, this reflomts condyle curgor henavior.

Mo, witly thie :_'L:nnl"-.-'lc: el an 11]:-11‘.::, °F Lhe Bnes and reterences,
particularly the ¥i Asds and Br line, are in agresnent whe new Basion.
INasion Pline can be copiad with berter confidence as originaliy rendered

i the syl [orecast.

Conditiomal Factors: IF the condyle is shur or weak aod ro oxtra groweh was
forecast For it, — then the X1 Poine will mowvse illSt:lU} arl the face may be
ltngthcm:d or the chin releacted. Conversely, if the condvls is large, sLong,
ane inclines Forward, he X Point may move forward slighcly, [Fa Clase [T is
unchiecled with treatment, the Xi Point may move [nward sipnificantly,
particulacly in ¢lossd bite Class I1L

Thus the position of the chin is dirceted by the ramos! This is the

mist delicate part of the whole procedure (see Fg, 4-12C & L),

.5:.5';:: %: The Cranial Basc

Superimposs the ganial and ardal madibalar [ucecasts and copy the
craniel [orecast onto the mandibular furecast {Vig. 4- 12E & F).

To repeat the scquence: {1 the congvle b5 posiiionel inoa new
peosttion, £2) the mandible ts vatated via the rars oy ofdenting to the
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#1 wds, Rrline and Nasion, and (3) the sanial components are copicd
onte the nandibular forecast {significantly the BalN}.

Step 4 Completion of Facial Lines
* Dirasw the mand:hulas plane (subgonion to Menon),
¥ Drave the Fadal Mane {1 to Po),
* Dizaw the New Facial Avis (Ce to Gy {Tig, 4-12E & 2,
svoew the divection of facizl growth, or the behavior of dhe chin, can be visgaszed
b comparizon o the 1] tradng,
The aral pnmron will be adjusted 2xter according to the wpe of [acal pehoviar,



- - -

Mandibular

Fig. 4-12A  Independent cranial and mandibular forecasts for L.A. (feniéléj. :
(Now fitting of the two is the challenge.)
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Sigp 30 Predicion of the Maxdla (Pzlats® Elormesis)

A, Fur Midlace Deprh:
Lo The previsional angle BaN-Point-A was deseribed o Step 5 of b
cranizl base forecast {see g, 2-7) Therefore, cooy (withoul restment
that srovisions] N-A line fsee also Fip. 4-12C & ).
Note: This anglz (Bala) in the Cavcasizr population is 63723 an:
AVETARSE MOve i bl comvesd oy Class 1T, 1oss in Class 111

Comditinnul Factors: Wishout treatment the N-A. line zngle ta BaM is (e
srable. O sty showed that il chanped about 17 forward ir1en years, wiich
is litt:2 tnors <hen 2 wacing error, Thus, with growth he forward
developrmens of Nasion wnd Polnt A bohave at almost exactly equal rates.
i additior, the angle blomned oy the NA line {alsc colleg che Mesal [Maned o
Frarker: Flare doey not asually change, Tae sversge anple, 5 rorma
Ceucasiang, s dhwiost o periest 507, bul vades ©2.3% Ir some bradnracial
faces e d[l.i-f.-t:' will incroose, Bt rare. 1.r1 1 .mfb Frac=s it wil cerreane.

L. Forccasting Maviftary Height

L. The heigirn for Ang vas provisicna’ly dashed ia ac Step @ ol the Cranizl
bBase. |1 wes aocomplished dhasly:
(1) Observe 2 poine at the incemertion of the MNasal plaae (MNAY wits
tne Crg Bee (Ars-2). This is called Ip, or Toestsection Zoins,
See orignel tracing (C0) eodd e Forecsst (T, Ovieatadog,
roveaied the crassing of the twao dashed Tnes a0 o newr Ip ozin
ik} Buperinpose the Ip of TF an the onginel Ip of T1 (Fip 42134 & B,
el Heconpose toe anatomy of tae anierior nese] soine, and
i) Betorm Point A as a [unetion of height of the oral gnomon
(g, -1 500 1)

pei W ilh e Ans supedmposed, copy the osCpire] anpic of e Calass!
ranes o e Bai pane. (The deanth o change is remarzable i
the gnge of the palate to Bedd withour srearmend
2. Thz oral gnoman 25 adiusted Lo Pacial Axls belevior ie, ooened in ar

inereased verlioal Laiad expression {see Fig, 4-134).

3. WWith tre gpreement beoweer the org line and the Co-Ars Bne by
wazning e palaca) plane parallel to the Bald Flare, he satzte can be
formed fsee Figo £-1300 & ).

L
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Discussacn:
The Vertical

The forecast of 1the vertical behavinoe {oe 1he naxilla as sxpressed
[t che anterior cassl spine can be coniusing.

A fiest clue for the vertical pogition of the anterior passl spine i3
made From the angle N-Ce-Ans (see Srep & - Cranial Base). This heigh
anglc starws, at ape 3, at 47° (almest equal to the oral gnomen) but
ICreases ok 4 mean oale of 0037 per year,

" The height af the maxilla (Ans) is secondlhy forccast fr-::um the
mandibular Corpus Asds, This is duwe wo the regulanity of the mugle of the oral
gnamon which is #6°23%in the narmal. Tf che facial axis 3 constant witncet
trcatment, the argle tends to be constant, ' :

I’he mandille is positioned in the forecase by the ramus posiden; XE

Axiz and Rr position are a statement of muscle conditions,

A thitd edae [or 1 he midface vertical is the palacz] pla.nn: o Baly,
Findirgs revesled thar the original pelatal planc at age 6 was 267 s1ud
reduced only 17 in ten vears. Therslore, from a praclical ocint of view it
cant be considered almost 2 aacing error in change.

Thre Posterior Masel Soine remains, on avesage, the seme distance
[rem T harizentatly throughout the growth expericncoc,

Conditional Facuars:
If the Facia! Axis has opened, the oral pnomon may open ong degres for
ezl ovening ol Lhe Vacial Axis I ihe Facial Axis closcs, the oral
momon [denture height) may clese in a ratic of about 0%, Creater
" exitrmes are 1o he crnsideved (see Fig. 4-13). Tn ather words, deponding
upon changs of the facial axds, the “denture height” angle is adjested,

¥ ¥ £ % =



Fig. 4-13A

— > e e =D —

Maxillary Forecast for L.A.

The crossing of the line N-A with the org line (Xi-Ans) is called the Intersection
point for the maxilla (Ip). The oral gnomon (Ans-Xi-Pm) is adjusted depending
upon the predicted behavior of the Facial Axis. Arbitrarily each degree of change
in the Facial Axis effects a 0.5° change in the oral gnomon. The vertical is
assessed by line Cc-Ans. Illustration is without treatment, as treatment can affect

the midface.



Fig. 4-178  Masilliry Forceast for NN
Interselion point (Ip} is employed us reference for positions of the mealla. The
palataf plane without treatment 12 maisilained at the same angle to Ball. {Sec

legand for Fiz, 4134 and text.)
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PART FOUIL: Tecth
Oreclusal Flane Behavior (Dental)

Discussion: Study of the compater comnposiles revealed that the
eruption of height of the upper molar was detemnined by the growth of the
mandjhle. T'his is because the ocdusal planc behaved almosc preciscly with Xi
Point. Therctare, the development of the plane of ceclusion or ereption. of the wppec
twlar is determined by the growth behavior of the mandible.

F a patient cxhiits asyrmmetncal ramue groseth, the ditferences in the height
af the rarmes &t the subgonial areas ure dramucically evident. In asymometsy the
acclusal plane will differ from the epposite side half as much az the differences the
mandibular plane ar lower harder will exhibic. That Snding is oneguivocal without
treatment in the author's experiene,

W ith the orler established relative to the corpus axis and the occlusal plane,
the cruption of the lower arch is contingent wpon the clevation of Xi Poinl,
It fofemacion was a brealtirough! To ds sl not well known by the madnstream of

cthe profession as of this weting,

Technique foxr (Gechuzat Plane
1. Superizpuse un Lhe Corpus ac X (sce Fig, 4-14),
2. Vower the ooclussl pleve postediarky 1 mm for egef s years for the
dlesrelnpment of the Curve of Spee,
3. Copy the coclussl plane,

Driscussion

With the techmigque up to this point, ehe Toue Reacal Declasal Flane and
Ao Manc arc now availuble [oe reference.

Uest Forecasting the problem becormes ane of positioning af the teeth rolative to
these planes. In can start cither with the luwer incisor o the lower ficst molar.

£ kX £ ® %

Denture Emp]a.ccmtnt

In Lthe past orchodontists reacted ta the position of the dppt‘r Grel ocdar by
ass.oming it to be the most pernacet and the moest logics] reference to “reasen
sbeut” in dingness and the planning of treatinent.

But whether s Forecast is being made withour treatment or with treammnent. the
primary inkerest, lies in the position of the lower incisor a3 a sarling point. The
prediczed behmwaAor of the lower indsar, without trealment, is dedaved Jusugh the
Slinician's method of superposittivning. This accounts for mwch of the controversy.
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Method of Superimposing (Fig, 4-1 57

1£ the traditicnal mandibulzr plane and the sy lyysis is used, leng-term
Erowth shows thal wrpicaily the lower incisur mewves lingually wilh nitural
developmnent, 11 the LOYPUS 3xis 17 weed, the lower ‘neieoe moves Bodily wpward snd
baciward reiative 11 the Syriphivsis while the malar Teves sleaight upward az S0° 1
the Corpuas Asxds,

Lt iF the SUpErpesitioniog is made on the mandibujar Art for ezsendally on
P and 1 he anee dor Border of the external oblique ddpe, as is very cluse 1n binlogic
tith], the complele Tower dentyre Tves upward and Forwnrd.

Compensation

It s been obzerved from the BCginming with the wse of (o AP plane that the
lenwer incisor is 1alluenced by (1) the aral funerjonal conditiom and (23 by the statuys
ol the change in maxillo-mandilnlar relationship with growih, I fact, thiz s
whers the word “ooenpensation” wrgmared (Fig 4-16), Compensation rpean o
[osilioning of teeth in FUSPUNSE 10 cimesvity o evexity In rhe fardal pattemn when,
the teeth ocupicd nemmal SXTHNEETICNE Wil cach cther

From 4 funciiony) Slandpoinl the ip nmseles ape cormected Lo the jaw bases,
The drape of the lips, e ar pose. L displaved wild) the uppar ko being restricred
more in the conerve face relaijve 1o o mnandibular prograthism. Ihe NPT 13 Lrye
I the skefetal lase ur the EPpTCt Jave (FPaing &) is frward, 'Haemcti-:a]l}- 145 the prodle
straightens wirh sty developmnent bath <he upoce s lower incisors are
contnirted by e jower p. In addition, lip-siackivg, Lemgue-thrusting and o)
habits mey be continged o disconstivned in the dhild, Without knewing behavier in
ihvance, the predicrion of Antenior inoth positions i specilative g1 fravghi with
vontingendes. Huwewer, adhlis sel] Ye'aining a thurphestckin £ babit imay e
oslimnaled 10 be sy high as 2% of Lhose having the hakic nz 2 chil,

The fact remaing, however, thar "L average with cesenially normal somditions
the lower incsar relalion 1o the APa plane tends i be erstained throaghongt the
geowlbi enperience [zce Fig 4-16). Whatever the prediction of the profite sy be, the
lovrer incisor tends somewhat to lollow the Al plime. Fuether, it Lepida strongly
L0 wabnFain its vertical selationsh; P 1o the irue buccad ol plane without
treatment. Tl excoption 1o thay riele is tha. apar Dites, rm average, toend tooopse
samewhat witk Jonp-erm cdeveluproent. Findings show 1that closed bites Ttk
FEnerally W increase witf, continued develipment.
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Fre, 4-235

Age BE4 yId.
Aze 1B.2

O 1.2mm.¥r.

The cootrorrersy over wurulibulyr superpositioning as revealed by 12-vear

untreatisl compeoaires.

A. Y.ew ol the mangibular plaae al the spmpiysis. Wote molar movement
upwart and lomward, aed incisor meevemnent hackward,

EB. On Comnaz Acgs (Pme-X3) node sirright vpward bebavior o melar and fingnal
rustion of incisor.

€. Onhe arc the whale lower denmurs maves [orwared 5 the melar cioves
1 % mm eaeh year,



Upper arch

fram Nasion

I g

AFA T ST

B Lo PTV-—

1 mm. per Yzr.

vl
Age 1 .
Age & 3 mm
Agc 12 15 mm
Are 15 149 mrm
Age 13 2| retn
..i.g-: EI] Mulct I mm

Age I

{(compensation)

Fig 4-14 Compessalional behaviar,
Mle Uhe wynighling of the Jower Ineisor wilh the change i coovexity. Mot che
[oaward drifl af the ypper arch o compensation ta maodibalar gronath



Dzvelopment of Lower Arclh Depth - The Basic Lower Molar

Ve Hrdings hueee been of groat interest and serve for practicsl utiisy. The
first is the factor of arch depth fram che mesial of che {irst molar eo che conrer of the
wdsur tip. Momnal arches have a cephalometric arch depih of 2925 mm, an aversge
(Fig. 4-17). Heowower, in the mixed denlilion, the depth s 25 to 26 moe. Because
the Jower molar when sualvzed from the Corpus Avis evapts at 907, i does nal monv
forseard, oot emupts perpendicadarly whea analveed with the Corzus Axls ogenlatioss,

I acdicdon, from the Corpus Auds pesition the bower melar is foend, wilhea
maioccusior and withour Loss of testh, 21 an average distance of 3| o, from &
vartical 1o Poinl P (see Bz 4- 170, However, with this odertation the indsor moves
Dackwnrd 3 mon, fomm oge 6 to maturdty (from ¥ mme distance to 12 aue. ram che
P werrical). This iz accounzed for hy [nss of space ar the secrnnd deciduors molar
fmean of 2.8 mim.) plus a nacural wideming of the arch about 2 mm. in che pramalar
aren. This rezsurement helps 1o assess mesial drill of che denlure.

The lorecasting exercizes will, therelooe, be conchacted from: the lower st
molar ay a basis first az 2 hasis for the final position of the incisor,












Stepr 1 Technigoe for the Busic Lower Molar, Without Trestment:
A.  Superimpase the Corpus Axis at Pm.
B.  Eruprt the lower molar to the projecied ooclusal plane (al @ dight angle to
the Corpus Axis T1) {Figs. 4-18A & BI1]),

Conditional Factors: It is ernphasized chat Ui vrue Buecal Coclusal Plane is
cmploved, Some patients with large tomgucs and locss, {laceid lips display
canrinued mestal drft. Tight lips, an the other hand. partioularly the lower,
contain the forward devclopment of the arr.h, a5 witnessed by retroded lower
denturcs aften in Class 1T malocclusions.

Step 2: Lhe Lower Incisor
A.  Superimpose on the APa plane at the acclusal plane {Figs. 4-184 & B[2]).
B. Check the changs in areh d=pth as revealed from the maolar.
(¢, Checl the pattern of faclal developoenl. _
D Copy the lower indisor relative to the APo plane and buccal oeclasal plane
[Conditienal Factors were cxplained in the discussian of occlusal

devcloprment.

Step 3: The Upper Incisor
A.  Plare the upper incisor ins shinilar mrer]:uu: and overjet to the bower if
normat (Figs. 4.-184 & B[3]).
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Conditional Factors: For a prediction of Uw inter-indgsor relaricnship or the '

placement af the upper inciger, its position pror to the forecasting s first
talen imto account. In most siteations, where the lower Bip is trapped under
the upper indsor, and the lower indser functions against the rugas of the
palate, the crmdition rarely comects with growth. But in a few children with
deep bite and Class IT, grawlly will be of such magnitude that improvement. in
the aeclugion, even to a Class [, will occur, but not aften in complete closed
bite. Theretore, for the predicring af the upper incisor, the behavior of the
mandible is reviewsd, In cases of Class II, Division 2, or deep overbiie, the
anteriar teeth tend to worsen.

S’t.:!p 4: The Upper Molar:

A. Corpy off the same firsl molag r-:latmml'up if the teeth are in a tiem, ]ﬂckad
preidicone (Ies, 4-18A & B[4]).

Conditional Factors: .

Under the influences of exccllent mandibular development, the mealars have
been seen to change from Class H to Class I Oher patients banve been noted
o change from Class T ta Class I, particularhy with very tight lower tip and
bands of buccinator vrmscles, Further, individuals have been seen to change
[roun Class [ to Class IIT, These dental changes In arch relationship shonld be
realized as possibility without orthodontic Interrention,

Another bit of iroy 15 the aforementioned rendency for the upper molar to
maintain a developmental epcle by meoswing forward 4 mean of T mm, per year
A5 telared to the Prervgoid Vertical Flane until growth is completed, This is
due to two factors: first, a 0.7 . forward growth per vear of the masxdlla, and
scoond 2 0.3 . drift per year of the upper denture. Thus, the predicton of
the upper arch relative to the lower arch has a depencdency on both (1) the
Leliavicr of the mandible and (2} the conditions of the oral orascles. Onee
these possihilities are talen into account the final arrangement is forecast.

In subjects demonstrating dramatic change in the Pacial Axis. or with great
vieloeity of prowth, some change in 1he neclusal relationship can be anticipated.
But under noemal or umgal conditicns, cnee the first malars are locked into a
Class [, Class [T or Class OI, tuture behavior can be predicied a3 the arch
relationship essentially does not change,

As a summary: the convexity of the face redoces, 2 compensation ocours as

the upper denture migrates {orwand, while in the profile the lower incisor
miwes backward as the vprighting of the APa plane takes place (see Fig. 4-14),
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indicatec thal a growth cwrve was operative, For working purposcs a curve wis
locared from the clin (Po) heongh point Eva {located cernrally at the base of the
Coponoid Process wsing the dimension betyesen, |ie Lwo paints as 2 radivs for
construction). Mesl inlerest previousiv had been focused on tie conidyle and en the
owside af the mancible, Thuos witi the disenvery af a mand‘bular a=cial growh
method [thought €0 Se the long leg of a lugerithonic spizal) loag-range projections
o maturty becume puactical. [ was subseq aendy noted that a pelsr phenomenen,
g ehavior and Divine Proportioos cliraeledized natural developrmens,

Az the are beeame confinned, Murther studies were made for appos Lozl
changes vecurring on the processes as meastred oo rhe basic are “coze”, The troe
Luceal acclasal plase was deanetically assodated with 32 ot This “cenaroid”
painl on che ramus reneesedited Lhe mandibular focamen for <he mumitlihualar netwe,
veing sl arlerizs. [t also was located.at an area for inseeidan of the spheno-
mandibular Hgaruent which s almost tendinons in et

[n erder Lo apply the arcink process, Barller research was conducted an the the
farial and tie cranial scaffolding.  Conrary to sdding the wandible onto the skoll as
orifinally practiced, for sinpdicity the cranial basc am:l Eace were constrected on the
predicted mandibte, This meant reverse thinking and was corfusing to teach the
inexperieneel. Thexelore. the technique was changze for Leaching purposcs to
prodiction of the craniad bage on the original tracing schemms. or on a separatc shoct of
tracityg paper, and a wutching peocedure wzs then rendered

The posterior cranial base (for the o vle) was pelaied o Lhe Preryroid
Verical Pione {perpendicnlar to Frankfoer Plare). The anterkor base (for Nasion) was
messurad from the Facdal Axts (O 10 Masion an the Ba planc. The X3 Aads [rom P
was [ommed wilh cennection te traditional Goatlaon. Tt was Found to be o better
referenoe than 5-Cine Tnoall, etghe steps were desiribed to prepars The arlginal tracing
to receive the new predicoed mandible.

Four checkpoints were cenploved o set the predicted mamdible inlo the new
cranial matrix. These were Concadion (supernior and posceriorny. X1 Point (1he X1 Axis)
and the Ramus referenee (Br) Hoe and the 33 pelatiun o Nasion, Certain
mandibrar types hehave dilferently, resulting in comditional factors which were
fearned with oxperence aowd desceribed.

Once the mandi bl forecast was completed the predicted peinls on the

original tracings were copied onto te mandilular projeclion. The Fadal Plane,
Mualibular Flazie snd Tacial Axis were drawn. The moxdiln was lecated and

a2






Rabert M. Rickette, D.D.S M5 M.MD
Oirecter
American Inshtete for Bioprogressive Educetion

9106 E LA FPozada Coun

Soolsitkale, ArFone 35255
Tel (450 ME-4759
Faw (450 670853

Copyright 1386, All rights resensed.





