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PREDICTION, PEANNING,
CONSTRUCTION and MECITANICS

YOLUME 11
SOFL TISSUE GROWTH, FRONTAL BEIAVIOR, ANND
TREATMENT TORECASTING

CHAFTER Z1VE
THE FORLECASTING OF SOFT TISSUE

PROFILE FOREOUASTING
Inteoduccinn

The maijor desire of the orchodontist is for consideratinn of soft-tissue changes
becnwe ssthetjes is a fundsunental objective. Soft tissuc forecasts weres therefore
e toygetive with Lhe denal secops ac che vory stam of the VI exendse in 1950

The nosc, lips and chin wrre predictecd un e haslz of ihe otiginal data
praduced on treaced and non-treated subjects from 1947 w0 19500 Soll-tissue
messurenenls were verilied in & second study of 230 subjecrs I F96IL They were
further novendficd in 1969 with computer werk, and a complete review of the
literature, They were Hoally “Goe-tuned” again with 133 growing children in 1530,
Thus [owr different scts of data have been obtained for referenee of the soll gasuc
pralile. “Ihe findings for development of the protiles has changed very fulle for half a
cenlony (Jig, 3-1 ol Fig, 5-Z). The technique lor forecasting the soft tissnes of the
profide with treatmern bos rerosined escendally the same. The scquences starts with
the nose and procceds to lips and the chin,

Semantics

Lakbels needed o be cstablished Far referenes poinls (or forecasting of the soit
tissue components (Fig. 5-8). The bony parts were labweled i capital letiens, and for
the soft tssue luwer-case letters were 11sed:

ot



POLAR GrOwTH

A. The trasa] bone tips foreard with growth s mean of 1% per year and CHPleshes
verlical lenglh as o potar phetoumen Qom Co. Peint A slavs with M in
lureard developmiene.

The nase grows sopcentrically daowmward snd foreard 5 3 mesn ate of
|3 mm per yesr. Boch the ruesat bone and sefl fissue nose position ez Le

alrered with extracral Lawion because the anterior azsal £pina supporse the
eital cartilage.



1.0mm

2.3Smmm

By 0.2 mm

D.15mm:

Mole the nosc fip (prm) Tacregses front Ans al a seean dale pl” 10 mm, puer
wear, Subnasali (an} wcreases desenward 2od Tooward &35 mns. per year.
From the lebwal ol vhe upper incisar the lip thickens ©.2 mom. per year,
Almnian tends to pxzintain refative 1o the occiosad (lane or drop dowmsard
with porrected fiircrion. The lowes lip thickens 2.2 mm. per vear.
Supranenlan (sm} mereases very i,

TFe chin thickens similarly #o the Kps, but increnses mote in TIany males,



Fig. 2-3
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Computer composizes of 133 adulf subjects; #3 had no oohodontic Lregrment, and
3 were oot of retention, Cophalometiic valucs are depicead. Tanver case lertess

signily soft tissue paints emplayed in unabyeis and tarecasting. See tex? (ir
drfinitions.



n TSI

[rrre primasali {o} cod of nosc
&N subnasali

Is supcrior lip

1 stenmion {1 enilrasioe}

[ nlerior I]p

smiib)  supramcnrali

L -_3:;1_1I_Jc;_?g’:_:-1ﬁ::lu [el) -- chvin flir‘n'tl‘.l]&
o saathion

m 1Gontcn

I [ 1=rat vaniiug

al alar rim

The procedore as describad coveers soven goncral arcas. L siass
with the nasal bone covering and g]ribrElu aTed, Ared i‘.*:'ﬂcl':eds za the nose
tip and subnasal area. The spper lip, the location al steamion and the
loweer fip are then considered. fHaally, the sulilahial arca srd the cnin
comyplete the cxerdsc,

The teo patiznts cinploved for demonsiratien i Volume [ are eontinue:d fueees:
in Voiume 1T, Theas are the fernale Lauric (A, age .9 vewrs Vg, 243, and the
miade Nicholas (NN age 1205 years (g, 5-7h



T1 Age 9.8 Yra.

Fia. 5-4 A Dewnming macing (U'1) on remace (LA ) AL ape B8 vears.
B. Skefetal and deswal forecint ta final Hotay &t 15,5 wears.



Tf Hcreeast

T1 Ave 12,5 Yra,

FEA

Ao T breeang an s (W00 At 723

Tig. § ¢

Compare is the forecast ol N untreated at ape 17.5 poars.
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Techminuee for the Nose

Step t: Onthe T1 {oripinedy exterd o line from Cc thoougle she ead ol ke nasal
b, The nasal bone tips foraard 19 each vear, Flace the cnd onthe
projocted ne {Fig, -6 [ L]).

Step Z: Superimpose UF on T nasal bone at Masion, rend capy the contouy i3f
Lhe upper halt of the nuse Talleawed oy shifting o the conwn ol e
alebellar area (g 5-6 {21

Step 3: Superi-npass T on T1 on the O line, with Ans registered . aned acdd
L0 mim, dirscchy Mnmwarel, and mark a poird. of reference {Fig. -6 [3])

Step 4 Back ap 1l 1 1o Uhe astablished nuek, keeping the Org Jnes parallel 1o
cach other, and copre 1 he doveer half of the wose arul infericnly for the
antlerior one-aalt of the colurmrnela (Fe 3.6 [4])

Step 30 Superimpase the Tf Ans on T and add 035 mmn. e year ac subspinall
urea {100 B-a [S]0

The nose o the baze of Uhe apper I iz compleled (g 3-0 76];,

Conditiotal Factors for the Mose:

‘Uhere is an oid slang saving: “Uean that has gets™, “This Bas been
freTprened oo hodeotics to mean that o laege strueture will gros mcee than
a sraalbl stricrure, and has oten been thought to perliadn o the nosc. However,
the clild’s ncse by age 4 years s clsher targe or smal when cornpared te ather
children their age.  As the child bocomes ofder or inte aduldhood o laage nosc
eoenes Burther mamified. Bl the nose does nod usually tend 1o grow
proporiionally more than that of 1le palient starting »#11 o smaller nosc
wtleas an mjury or deded i jrosens,

Some latle grovwetn of noses is poied alter acult skebela! facial growrh has
been soiieved. This is nfoen a drooping of The nose Gp ax stosy aracs (0 many
facial tissuce as woll ay Lody dissaes,

ozl cartilage oy continue 1 gron, and further Fwreses are sotad n
the cartilape of the var, 'Ihus, continued growih and “nosc droopng” and
upper lip drooping are some of the characteristics of Tacial aging
tagether with sagging ard wrirkling of the supetcla. tissve,

Teleresingly, during developrient af the noss, the contour or fonm of Lhe
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See teot.



rose i lends Lo bBe mainlained alfter age & e about 2 om abewe and 1 oem
belowr the end of the nese. L tensiom lurther can caase 4 slipht change in the
Tose Hpr position. '

Humps in the nose develop wiy the nasal forward tpping of the bone.
T'he angle of the nasal bone increases 17 yearly, arnd ils Tonguh is gnomenic w
the pobar phenmienen Gsee Tig 5-10

The predicticm of the cnd of the nose is & eablem in EeFart surgary. The
artterinr nasal spine ix retained by suspeons) together with e seplum in
paticats havirg musdllary epacoon jnosdar not to distort the nose,

Forecasting the Lips

The Uppie Lip and Stominn

Sfp:_p I: Supernpose T1 arud TF oy thes I‘Jrr";]it‘.n:ﬂ_ appet nclser and, st the

vermillica border of the upper By, add 0.2 nun. per vear For nacural

ifesseloprment!. Selesa proint for the future Soomiem relalive 1o che HEr

incisor (Fig 5-7 [17°.
Mote: Stemion tonds to rommsize ol Lhe same lesel to che cooiusal
vlane jn A shori-range prediction. buc in long renge Stomion
tends o drop with age about | mm. cach Hve years,
Connect the lip contoenr t2 suznasali snd wo Slemion dip conbrasare).

Conditional Factors: The aps are conbreversizl inrermg of ingseaeions givan
Lo patienes for che Meray procedure. Some clinicians pretor the lips av tepose,
bt the awthor regaests lips uogether for assessTaend of strain in functicn. The
pursed lip ks chinner ind the reposed 3o may be more Bacdd,

The Lowwer Lip

Seep 2: Supcrimposc at the Inter-ingsal peins (1) botween the upper and

Ioviver incizor. Ir a downward and fovwaed dircclion marl a point at
{42 i, et yest for U Iowver B increase inthickness (ke the apper).
il cut the contour of the lower Iip [rom that point to about 3 moan.
belone the werpuillion bordee (Fig 5-F [27).
Nuote: hore wilt be explained lacer vegarding g clangs will
Irealiment.

Conditional Factors for the Lower Lip: A problem in forocasting cooars
with lip change sesulting froan coerection of a malocclosion, There s 2lso a

Vot
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problom: concomming the manner i which the moueth is held for the aking

of the original headplate. Froon the slan the author preferred to measurs

Lips o forscast them from the closed By position, as seen it the Nungstian of
deglutition, which wazs found best for the diagnesis anud The propoosts,

S praenettadi (Subkabiali)

Sigp F: Sarperimpose V1 and TP ar B Poinn or at the apex of the Jower ipcisor
root, [TueTease the thicloess of the sofs Hasiee al I.'.II"I]_":' IS mim. Pt wear
(1.0 to 1.5 mm. in rer wears). This variation, depends on vertical
ineTeases 1 denture beighd,

Reep 2: Tillin the cantour in 1the sublabial [old (Figo 3-7 |37,

Tachniqua lor Lhe Chin
Step o Superimposc T1 and Tt on the Corpus Axds ot Bro [Lig. 527 1%
Srep 2 Add 9020 mon pet year at P for fernates and o225 mom. For males.
Stepr 30 Superimpose an The Facial Axds at Gnathion.

Slt?p s AAdd the zame 020 e por voar iv feamales anel 4.7 man. [YEE AT i
erales Lo the sull tssas chin al Cnachicn (see Figo 2-7 140}

Conditional Factors: Somc males, the types yet to be detenoine:d, will
Cdevelog: significan soll-tiggae chins. Alse, Stomicn in some males in
pavticutar tends Lo dropr sigralioandly widh development.

The cnoplete snil tisse is nrw Torecasied (Fig. 3-5). The sarme suquence of
steps are dzmensirated for the maic BMUNL In Figures 5-9, 5- 10, and 5-11.

Sunmary of Soft 'Lissue Behavior

Afrer the teeth are placed in the forecost the soll Lizsue iz added on the protile
acecrding Lo reconfismed dara since 1950 Quite ofton the soft: sissue is themght 10
e the mest dillivall pertion W Cpredicl”,. Howewer, 10 owr greal surprise s mach
mars regular than wewd be expected. (The accuracy of prediciion of sobu tigsue is

&f
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Fiu. 3-11 Tl forecas fn male patient M.



betler than most clinicsns would aeeame ] The probler aften Les inthe vertical and
Lomizowad behavicor ab the undeclying skeletal pans. Thos accuracy rests with the
basic stroctursl sceuracy. (1 e basic parts are ineogecily forecast, the cnd preduct
- Lhe profile .« will also be sffeoed.)

The intepument corsises of the aose, both lips. aand the chin, and the forecast
e e rnacde withour wcaomens of the skelmal and dencal parts,

Howeover. o more diffiool [_:unnhfr'm lies in Lhe chonges In the sofl 1isse
assaciated wilh both archopedic and onthodontic coreecions. Tacsc will be addressed

in Chaprer Six,

SUMMARY FOR CLIAYLITNR TTVE
Thia chapter has deal wilh soft tissee growth behavdor aned forecasting.

Until 1954 o reethod of appraisal of soft tissoe relatioms was availabic. From
chatlenges By Dr. Chardes Toeed tie wadios Towaded che “Estheric line. ‘This was a
ling from the nose Lp (Tronasali  pered o the anterionmost centour of the chw ow the
arca of protaberance mend (Ppoz). Later the “papid olaes™ were employed for
relative: mouth width assessment. e “cheek plane” was Liter ermpsleyed o add to
the "rslbetic balance”™ concept,

The Disdne Propor ons were redisconvered and dnst-ialed inabeac D9800 Thos,
lhe rkjectives In esthetics and coneerm for e future Tace keve steadily grosn. This
fnrerest maths the last hell ol the 20th contuny in the profession. Growth of the sols
tigsue and fts predicuen bas been a basic challenge to the chlziion and susgeea.

Techrieues for the soll tssue forecast were descoribed in & sequenoe consising
l The nase, the apoer lip. steamdon, the Jower lip, the sublabisl arsa, and uhe chin.
Crerulilional Tactors were described, 1t weas Imimed allt that soft tissEe TInoeci nm was
bascd en the gecoracy af the wncderiving hard tissues cavwisich Lhe incegumene is
Lused The effzit was made. g @ starting pesint, to first deseribe groseuh in Lie
ahsepce of trearment. A more detailed forecast will e necesszry 2z the beo patients
chosen tor demomstraticn wil be planred for treatment wxjectives and will be
vornpired as reated to the forecest in laler chaptars.

(R
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PRETICTION, PLANMNING,
CONSTRUCTION and MECHANICS

CHAPTER SIXK
FORECASTING IN THE FROGNTAL
{The Vercical and Transverse Dimension)

INTRODUCTION

Application of the fromtal iweudplade® ™ hias been hampered by the lack of
caimsistency in the positioning of the paiiend in the cephalometer. One problem vy
the variation in ear carilages whick made the omemub canal inconsistent. Also, the
tipping of the head downward males the face appear lunger and a tipping upward
gives an image of shorlness. Hewever, if a standard and carelu) ecluigue of
orentalion is followed routinehy a baetter consistency should resule,

The methend oo the pesitioning of the patient for the frongal was improved by
Dir. Barel Bengh. He ariented the head to the Bateral canihus of the eye o a stancard
marle on the cat rod holder plaeced wi 15 auen. above the top of the ear rod as Lhe
palienl waz “suspended™ in the sar rods (B 6-1).

*Nole: The fiontal forcoasts beve nesn rlesvedaped more recerily and teguire moore
rescareh. Floswever, the technigues empioyed sodate see oilered here for consideration as a
reasonabic teashing methed for Lansverse dimens:onal consderation.

in
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“slandardizes™ the preenas.

-

LN T

[



Fip. 68-ZH sunenmposed composites with gmrowth Ticreases fur tee nasy! eavity, mailly,
mandible, 2! orbizs,



Plamwes of Boterenee

Tena planes were developed For the Frontal Amalvsis aoc Doe fotues compamsons
(Fig. G-3}) Thesc plancs were tor the trensversc

{1] Fromdal Lranklor (¥ - 21,

21 Cranda. (&f - AF),

(3 Magilary (-],

(43 Mandibular (A - A,

(%) Takztal (Mo - M and

(A eclasal (G)-64

For thie vertical (Fig, G-4) these were:

(7} icsagitial (pempendicular to B rom nasal sepluend,
(&) Fronto-facial zach side (£F to Ag),
(97 daxillo-mandibualae (el and righi} [ - Ag), anc

107 bawillo-mandibuolae feentroal) Caes - Pand.

A cornpsretieresive analesis emerpect, and s sommaty analysis of fifteen
measwrements decame prectical. The poationes (LA and BN empboved for anabeis
and farecasting in the previous chepters are displayed with the measuremenes posted
.'-zIJIITnIrri:uH}' (g, f-3 Al lig- fi-1]. Asan L he lalersd HI'IE].}“S-i.E, tho ardor for the
comprehensive analvais was the “fickds” or “familics” of wwasuranents for Lhe izath,
the skcletal face, anc the cranial base.

The trontal measureaents were (op so bottom):
Liwe nasal caviiy,
e maxills,
coLparative reasdltans concardty TROS L,
Ads sveumel vy,
Taceal wnlar 11:'1,'311|‘|T‘|':hi1| {K & 1),
first melar width.
comnparative maolar position (14 & L),
mmandibular width,
frsr premclar width.
e e widdl,
dental midlins svoomctry, and
mancibetar midline spmmeny.

Frie mcre. dedail of asvmmetry, Lhe Grammans analysis may oo employzd.
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Fiz 54 Yertical planes ol refergree used for frontol messyrements.



L.A. O

T1
Age 9-11 Yr. 7/23/69

Fiz 4-3A

]

rrental tracingy of female pacisel (L. A ) Wirh fifteen mersuraryots possed at sites
for Mesilication



|'
LA Q 7/18/69 / |
Age 9-11 Yo /

Tg, &6-58 Lateral analisis on patient LA for review.
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N.N. O7 7/17/75

Age 12-6 Yr.
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DIVINE PROPOBTI NG
Cuephalometyic

Fhe Fronial Diviae Proportion anaiveis became a furthor cnlghtoniment Ly
T9RT. Av adull vomeposile of 52 subicows revealed proportems heoveen U urbis,
Letveocn the nasal candty oand the moxilla, and borween maxdils andd cortoin landmarles
in.the ramus of the mandible (Fig -7A). Theriag growth there was an 8% vadin
Between the mussidlary sod mandibular referances (Fr 67130 From he tggonum
mwentate in the frontal perspective the mandible prow at a mean sngle of 607 and groe
35 oam. Trom 3 monchs to 18 wears (Big. 5700

Photopraphic

Thc frontal photopraph became an impostant base for cinical judgmcne (Fip,
B-8). While exteraal tissues are observed in lile experiences (with the exception of
Ihie reetbe], fadal beady s Riglay deperdent woon the underlaing skelelal atdyin
three dimensions,

|
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3 ADULT COMPOSITE N82

-_

Fig. 6-7A The camposite o $2 adult sulfvels with noqnal oeclusion with Thvine Propoion
analvzed, The relatioaslip iz 2.8 to 1618, or 0678 to 1.2, signified b Bhi {f:).
0,382 i3 %0 prime ().



age 3.

gater

ihc widtk of the mexille (at J-J) ho:ds about 80% 10 ratio to the ranns

Fig. &-7H



35 mm. = 7

500 ! .

:
va
T
2 %¥rg to 18 ¥Yra.
Fip. 6-7¢ A ypical wandiblz in fonlal view at sge 3 onehs conmared 1o i8 vears oR same

patizat. Male the growth at 607 and 55 ., or ceseorially 2.5 mm. per year.



Fhotopraatic analysis of an ileal temale model for BMecle Korman coseeliss,
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Feport on Findings at Vienna

In visork with D Roadi Slosdecls direct measurerments on the nasal covity unul
clenial area in acull males were made oo =% goulls from the YWeiskach colleoicn
(deaths cizca LA now in the Museam of Matueral | iscomy i Vienra, Ausloa
{TFig. 6-9).

The Deriform apetture was studied dircetly in the skalls for in hetgho and
widlh Findings weres wictth (3407 mm. £ 220 and height (329 £ 2.7}

Fﬁphqlmmeu wcally, the width of the INe pu:umt in W=32 normal malc 51.11::]Lr_t=
was 310 mm. The width of the ] points was 655 none The width of the Ag poinls
wat 84 .2 mun. The first medar weas 3580 by, The intorcaminge wddeh wmas 23,0 1am.
i iy, £-107,

The fineings of these sloulls cascntiallv confinmoed the propranmed computer
datn slc;:lctall}-'. lervearer, the rolare sdadt oin e sloulls was wider and prompts a neww
consideration of the standards.

Cerowth, Behavior

Fuorar principul issaes are of concern in the pml:ess of transvcesc groash
clinically, particulasly during the ransition fron the rotved denilion: o the
vermanent oczlusion. The First intoresi concems referance points, of analonioal parl s
e thedr aatural elwvior wich nonrpal gerseh. Second is che possibibies of altered
Behavior with treatment, The hird cuestion wlutes to whether ce not [rongal greach
changes can be forecasted. Finally, the application of the frontul diagoosie process
ATl T pfetxuu' T, rckdificslenss e the 1w and teeth.

Trean the lrontal coampuer compesites geacratcd in 1968, contrumy 1o 1he
Lizerol, growly wes nol frnmad Dooemenate (om A single area. Growth in the Fromitsl
perspeative was bipelar in nacure (Fip 6-1110 This urilatemal expression was cheorized
les I b 10 twee separate blocd supplies (or 2 separare neurctrophic supply for sech
hadf of the faced,  Crosh bebavicr eended Lo lovus (roen 17w aes of the forzmen
rolunciun for each side. This finding contrifuted to a heteer undenstanding ol lazial
asymirneiny The phenomenene pointed oot probanle wity identies] symmetny is s
rarc.

Interes) came 1o he Nocuwsed on the aspmmetry and form of the perifem
apcrture. Asyrametry noche nasal ooty was founul 2o Le jimporian eo the
asvenrietry ol (ronlal facial esthetics of the nose and upper lip, portioabarty during Lhe
staile.
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Frontal Growth -- The Bi-Polar Phenomenon
When the polar prid was studied relauve to Time Eand Time 17, for the frontz]
corpostes one centes could ned Be found,  Tlowever, whea each formmen sotundum

was conployed it wes discovered that growth ogezmed from owo cenrers ar soles inthe
frontal perspective.

At
! _:.a, |

Bl-FOLAR

Fig 4-11 Thiz bi-palar bebavior was seen at distribution of Ofh nerve ioe each sice
{Foramcn Rotundiem).



rok. visible on uhe fiontal was sott tissue of the nose, lips and chin, However,
an outline of soft dissue could Be seen laterally in the fromtal. Aosoft Xeray enld
reveal the car. Alse, the superior surface of the tongue cosde ofien be abacrved in Lhe
frontal view.

Tor 1he aforementioncd computer rescarch protocel, staned in 1966, 2
trarymalation approsch was ised ioorder to construct acoagate ontal romnngiees
The study coverced paticnts from the decichons dentition (zge 31 to an age when the
thire molar was enpred, or at least coabd be reasoaably proguosed 21 age §8 vears (in
males). The stady alse Dwded the eropiion of e weeeh I the Frontal wew.
Raraples of three-yezr-old children and wsture roales sroape 13 vears were cinplayed
try il onet the grenvth pictare (Figs. &1 2A, 6-120, and 5-120C), The cdata derdwed is
shoiwn on Chart @1 and Figaee - 1210

Frocedures for orecasting in the Norma Frontalbis

The orginal tracngs of the Class I premeder cateacted demale (1A} And the
Class 17 noncxeracted mmule (MW Are emploved as a basc for demonstration (e
Fips, &0 and -6} Perccests arc fira: tande withomt treattmen L, which beoomcs a
Mtz ovier which trestment objectxves of goals are determained or eslablishesd.

Feur Erontal gremanic phemonsr e were discoversd as dodved from toe
romnpesizes af children stdisd during nommnal growti: 1igs, 6-13A and 6-13B). The
cruption and developmueni of teeth weree llewlze tovestizated tor s base of relerence
(Fig. 6-13C). Gnomaonic behavior was emplewed ss the starting base of refereree
Farther to be sssociated with uhe tatoral forecasts. The vertioss of Hiese [or tac
parlcnis domorstrated wee:

£17 0 Nrsion (selected on the midplane at the height of Uhe sy gomatico-
fromtal sutures) pulis was used for the mandible and masal cavice].

(23 hoor Supranrhitale {sclocicd on the midline al L erean heighil of che
superior border of the crlats).

The two formmen rotundum were references For farccasting of the zygomatico-frontal
girbures (or crariab seferenced. Tae nusal aperlare pofil swas abtaiincd h:.r imgpecinm ol
the twe foramen rodunun Shrowzeh the two zvgolrontal sutares fa. 70



AGE 3 Years

Fig, 64-124  Compoaite o children apge 3 wears with akclotal reference porints notel,



Fip 128

| “ AGE 18 Years

i
I Ilfrf s
|
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Comnpevitg af g |8 vears for meles. {Femzles stop urowing significancly at a
meAn of " 4.5 years.)



| Central
: Positioning f
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Frgnkf

Mid Sagittal Pl

Fig 412 ' i
2 C Feomtal arienation an the Framal Frankfort Flan: gng: mideagittal plane



Transverse Changes
| x

Fig, (-12.

Fromial ivzeimgs st age 3 and 123 sears suoeimpissed 1o show widts iacreazes ol
shineis! parts,



Vig £-134  Origlaat corcpurer composites 3y of 1568 A, Mot verte: o Ianire fron: Masicr
(M1 Jom Ivp, A Ag and M B, Note vortex & T froum 015 { Sunraccbilale). Mate
cewshiation [rom Fosamsen Rofeadies ibr) 1o lareral sulumg in orkbic (7).



Ohlique Growth

Fig. &-13B  Modules of growlh of Jye potnls Fom vertices of wmomonie tendengies Som
SOMPUTCE conyesties (a7 age 3 and age 18 for maics]. Growehin nun. per vear
T, Cranial ohlique vifue for 7= 0.% Itom Fr
2. Maxillz at T-- 0.9 from €.
3, Mosal vty & M~ 008, Ramus al Ar = 1.0, Mandible at A= |5
Mandible ezt - 3. oee the tendeney L s peevda paolur phenomencn wich
wilues lower the aloser Lo thy comtzal erea coarer o Forumnen Rewndm,



Fliz 6-:30

AGH 3 4o 15

Change of leelh posilions 15 shown, Mete point of melar frem deciduows to

peatnanen lertition.
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Exercise for Porecasting ihe Frontal

Eack criginal mracing-was prepered wich these veference lines g5 follows (Figs.
Geld anc & 130

Step 1.

Sft'fl' 2.‘

Steg 3
Step 4

SEep 3:

From 2 draw a linc through escn A point {Zor the mandible),

Fromn W odravy a line through cach Np point (MNasopelatine peint)
selecterl 2o ihe Jateral.inferior poine on the curve of the nasab ooty witi
che haod pelated [for dhe nasal cavity].

Fron N draw w line to the lateral articular for each side.

Froem: Crs dzawe a Ine thromgh cach | point (for the maxflia),

Ceonns the center of coch forsmen rettndum (Fr) dravw a Jre upward znd

ratward through each ZF point snud extend v downward and inward oo
the eridline,

Teehnigue and Data for Extensions

For the Forecasting of 1ronral Dimensions {Fig. 6-14.4).

Step [

.‘,:'r.-:'ir 2

.5'::-3p A

(Ohn o ramw tracing paper establish ar the center § veslical line as the
Midszpittal Plane for the forecasting work

Ilarl o short tne oo the midplane for g referanes for Masion.

Hiseel the diffrrense in the top of e supracebital vime {if one exisis) and
marh the $s point on the midxane.

Far the Muandibular orders:

Sa‘-f'p I:

Stepr 2

Step 3

At the midlire av Menton add 1.5 mm. per year siandlar to che Ag points
(see Fip, &-16-Al,

wWitd, <he inidlines supedmocsed and registered at N extend the Ag lines
E.5 mm, zer vear, and miazle the new Ay poines.

From Masion wdd 1.0 mun, mor year ar each arcicalare,



Condivonal Faceors: The laterat forecast can he emploved to rectify the
fromtal for the cotremes. [ the face iz severely dolicho i behavior, the
Mentom raay o extended dowwward up to 1.7 mm. por year, 12 a joint
cotmpressicn and lmited growth iy exprerienwed the Ag poinus may be extended
omly LD mm. per yzar ar less.

The froned also Lecoones corngdicaled widh faureeonte rocation af the
maitdible zither duwring treattnent or sormctimes {as57) restdoal hehaviorin kmg

I PTaeL.

Stﬁp s Iar L laeran border of the raunus o voferonce comn be cstablished with
10 mm Per yesr increased onoeach side dowseard and outward. This
poing i essentialty a frontal Point Articulare {Ar).

F'or the Masal Taviry:
Srep 1b Supcrdmpeosc TF (the forecnst ) spuin on W
Step 2 Dreawe s line denaenwenrel and ottbward theough each 2o point.

Siep 3: Exrend each Mp point a mean of GU8 mam. per wear (see g o= G-A[4]L
Conditional Factors: ot worls s neeckecd 10 deternine U variacien in nassl
grawih. Two factors are sugacsted, hoecver, The first iy 1he obwerealion chac
the vadat'on, in the e, s less exwenaive in the nasal cavity than in the
loweer face. Also, srowth behavior is e orderby in Uhe apper face than that
Ay b Lo psra il

The secomd {setor ermesrns axiraceal Lherapy at voung ames. Changes 1o che
height of he palate anceriorhy sre cessic, anwl angle of widening of the palate
also mav ba dramalic. Therzfore, frontal torccasts are o by altered with
Hierapi.

I'or Lhe torecasiing of Lhe Maxilla:
Step I: Superumaose T on the 'T1 O= marls,

Step 21 Dirany lines from Os throuph the ) poine: ca eoch side.

Srep B Add on the Us-T lines 0% oo, per vear fDsee 1. 6-18-A05] 1.

L
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Comditivnal Factors: Althoagh Lhe [ poines are diffioult to detenming with
regularily, There secms o be neihing better, Thee temcleney s 1o select the |
poirg oo Fr acoally. buoaddition, 28 showm by Endowr, there is 5 remodetling
Ihat ovcwrs with maturation. The bone of the alveclar proccss in particular
seems Lo dilMerenlere and reduce sround the testh, Dedng eraplien of the
uppc: modar teeth the alvenlos appeaes wider, hut as fall developeent ensues
Ihe | point scems o eadeee. Seme peint is needed [or plananing and <he |
poing, selected ss desiibed, seems to be The mast practizal aliemmuive.

For Forceasting the Cranial Relerence:

Step &r Superimpase on the odginal ™ point refercuce,

Step 2 Latend the lines from Feramen rotnpdimn (B theangh the mepomarico.
grana | sueurs poine {20 (upeard and cutwward),

Stepr 30 Add 008 num. pereear (see Fig, G- 15-AL6])

ror all the peints drow prolimdnary contours ag {ollows {Fir 6-146-5):
Step £ At pondal angles, abons 1 eme. cach side of g
Step 20 AL Menion. aboad T oepi cach side,
Seep 3: A larerad adicalare, 1 o,
Seep d AL gl preneess ancd tuberosity, about 3.0 mr,

Step 5 Al lateral bosder of cobit 2bovt 7.0 oL each side of 2

| K47 ['_anp]:.—‘:[.inn o the Frontal Planes

Step 1 Conaect. Ag-Ag, |-], and ZEFEwith Boes, Connesl The facie]l contours as
desized {19z, 6- 16470

Step 2: (g, @-16-E0 [aw the new 2iAg lines for each side which represenc
frento-tocial planes,

-1

L}



Step 3: Diraw: thie riewr -Ag lines which ceprescnt the fronte-denture plarnes,

LI E | T +F

Thac padicnt N sceps arc ilostrad in abstrace in Figore 6-17.

Tae forecast of each facdal skeleien is new cssendatly complete, and the nest
insse 18 1he Forecast of the teeth,

Forceasting of the Teeth in the Cronlal
Thie first covsideration is Lhe position of the rental molar Cheelusal Plame.
Nfep S disert Lhe height increasc of the vertionl ezease on el side al SAg

Sfep 2: Eatablish the now occlesal plave w. that height (Fiz 6- 18-A) {scc also
fig. 6-174

_‘;if,p 3; CCII_'I}' te saane widrh pi:usit'wn for esch lowver Sesl crodar (if dhe taath i3
erupted Lo a hunction) (Fig 6-18-B),

Step 4 Copy the upper Hrst melsr in the same bucco-lingaal position relative to
the lower as sacn otiginally.

Step 5 Copy the position of all {ear canines (16 they ane crupted) relative ro
ceiging! Creclusal Flzne, IF not enaprec chiedr posilion is cateulated hom
arel lemglh condilions.

Step H: Clopy ihe same widllh of the lowey fivst premaslar,
Step 7 Place the upocr incisor in shmalar locations reacive co the midline,

Cenditional Factors: The relatiorsslip of L uppce and lovwer modars changes
linle aller engaped in coclusion and after age 8 yeams

Tl incisor rebrtiovsldp veeriwally i best viewed from the laceral, Alsg,
withour weatment major micline reladonships Lend Lo remain the same.

A prolilem with frrerasting of ooth croptions arises when she palient is in
tac deciduows or mixed dentition state, Vherelore, some characteristics aeed
tir e pecwag iz

p



Long Range Forecast to 17.6

.lll

o/
g A
I

N.N.

!

Tig, 6-17

Complered Jong-range Farecast for patient M.

Ay
E.
.

n.
T.
k

{Zramal forecast

g rltury lorecast
Mandibular forecast
Symiphoesis

*ateral ramel bordor
Oeclusal plame and weeth



Teath

iz .18 Completed Foona Ranee Forgeas: (LEF) untreated in LA,



All frar unerupled carines arc obseneable bnoche Trongal filn. TF the upper
cenires are in an upmght posiecion and locaced av the laters] lordee af e
perilomm apertare a pattem of nermal deselopment. usuallv coours, The aouns
tcnd T comneeree sl ghlh.-' Hh IhL—'-.-' [As3 throwsh the constricl, el area of Lhe
TAX . T|.|-:;..- tach di FCTRC A3 T_]:tt:"_!,.' {11"}' el The roots tollew the '[.H'l'l:h id
the srradion of Lhe cressn,

11, hamwover, the wpoer canine troewn at age 7 cr & wvears 15 enwedial and
inclined palataily it may be predicied v bevomes impacted. It the anch i
constricted wiwl Use wanine ooyl is large. it can erupt high sud Takially
positioned. Inrare sascs the aoyp, setive in bloed supply, may resort: 1he ront
of che npper Taveral incisar,

Sirnilar condivicns oxist jn the lower. TF the canines are normoay snd {fomeard
IRes 1end to alse crupt cuteazd aud move (4 Iially. Thoy teo tend to cotoverpe
at the sublabdal ares and diverge wich crupten imozhe frenual view, With very
Lighe Bips srd 2 small retrseted fomgue the arch length iy shoteaed

H I A .

The steps in the forecus fur patienl NN are demenstrazed in ldgure 6-17.
Thus the [roncal Fosecast iz comyzleced e Vigs. 6-17 and 6-18).
Connparisens cen pcv be made for the forecas widr dhe original T waciags.

Forevasuig of Sall Tissues in the Fromtal

Lips are nal discernabbe in the fronzal headfilm s boul 2 contrase mediam,
ITomeser, o clue o Bip wsvmmetry, particalarhy In hedphe, is muace Irom 1 e
conditions of the perifinm apedtore, Smallhess on o side and height differences
rEtecd 1 e svanmeley ol the nostrils which affects lip heigle. The shortness of the Jp
cn ore side is alio olten gysocialed] wich versica! nasal asvanmerny, Nole: We hase
worked vur a surgical precedure for congrol of uppear Tip helght to o certoin degres.

AnoLher Fnrecasting with Frontal Prapotiinas

Another cstipaze of propartions| growh Js seen from the “Llarmenic
Lepealions™, There are niac divire proportions: (1,040 1.618) to conpley for fadal
and demture "hadanee™ i ke ol al fsee Fig 6-7A) Maxiflary width -] v ehe total
width of the mandioular rams at the J-] Ievel i @, Treliminary ovidence suggesls
taat the madllo-ressdibadar refalion (-] width to meandibular widih al the [T lovel)
maintains sbowt an 0% ratio from gee 3 v aduhhood {sec Fip. &7

40



Treatment Desigﬂn C in the Transverse

En the lateenl or sagittal planc, swhen growth amd potoretalion are experde:ced,
strakghl megio-distal chenges are ollen not expressed. Thae vortical slso is often
involved, particularhy in prowing padents, Lisswise, e the frontal view, 1oansvenie
changes are combined with verical dimensional chanpes. For this reason, the lagcral
VG wdll e some infonmalion wpsnding poubabls Menion bebavior in che Gl

However, | he ohjective during treatment is nuot to alter natural
martdibular behandor in the Bioprogrossive approsch, Uheredore, as in the laterod,
Lre mandible hecomes the stardag base of refarcnos. Because the mandible iz the

base the lower nolees Become the first element i the lesdback or eybernetio slanming

conEot.
The Bactors of Dettexenoes

Eour factors nesd 1o be tsken inoo account in the "Tletormination-liczolucion
Frocoess”. First 1s the mefationsmip of mwalar widih 1o normal standasds, The acioal
mean in the model is 56 moe = 2.0 mune. A typlonl endergeteent of 2 o, Sove in
she frenesl hesdpdate is LY o 1.5 mm. each side, malding I 38 to 3% mm. At the

wwoy Fivst promoier the enlarpement 1 aboac LA oo -oore than The aclua. {see
Figs. 6-11 and 6.13).

The second congfderation is the relationships of malars to the “patteen™. The
meezt is age-related to the [-Ag line. Presonn nfermation yields the Gan seen in
Chart 1Y,

The 1hisd consideranion is the iadividaal cral environment suchy as tongne and
Lﬁrc*uthixrg Riabits, or thmnlrsecking st biLs.

The lonrth Tector is 1he orchopedic changes anticipaged in the rnasilla via
palatal dystunction, palotsl widening (with The CQuad Heliv) ard the tremswerse
elicews of the face bow and other arhapedic bose are of parlionlar value in ke
mdurceel cleanpes 0 nasal volume

The Frontal ¥ 10
With experience the maxiliz and tecth can ba “set up” wish 1 e mesdiftealion

Tromn the clatn of the nen-leeated [ogecas. Thersfore, Jor tcaching purposes the
untreaced Forccast can be constructed and then modified for the “designing procass™

Bl

P
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Induced steustursl or skedelat changes are e st m The magiliz and for
mandilidar rotaticns.

Because the mandibée is Uee principal Base of reference the lowen hacomes the
“target arch”™. The behavior of the palate in 1he sagitlal plane (s considessd for the

reeodlla setup in the Mromtal,

Plasming of the t2eth is bost stamed] wilh positinning orf the lower st riotirs,
The widest point on the buces) sarlace of the croven is used and |abelted A6 Far the
umwr.-;m'l K& far the lower,

Technique [Fallew in Figares 6-1% anl 6320

Srfp I:

Step 2

Nrepr 3

Seep 4

Mesp S

."_'?f.'r-‘p far

Adjwer the [ points for the maxillary orthopedics reguired (b L
wiclali Ly chozent.

Adjast the Jdocr of thie nose (o0 Ans) as indicated for the sl objective.

Aller e nasal caviey width according o the palaval objeerives. In
additton o natural growlh the nasab cavity can be widemed anoexcra 3 - 4
. evcn i the short rmge when leested for that abjective.

Adjust U lower molars oo desived bucco-Ingaa’ prsilions. In practice
they may be matntained, widsared, oo nareowed. Inddeal veclnsions Uhe
cephalomerric mean is 2% mn, = A.0hinm

Ser the upper molar ti the lewer, i0in Class Loat — 1.3 movn buascally.
1 et in Class 1T the upper molsr is - 1.0 wen., whoreas of treated tir
Clazs L1 he upper will be placed abowr 3.0 moe bnevelly e the lower,

Lalzllislh the Inoee-lingual position of the fower lirst premoldar sy the
tarpet for the upper canine. This is an underappreciated step
becausc it helps most o deteemine arch borms, Tt is alse nesponsive
trz ikalh mags or 1coth size. The nermual wacth js abour #0.0 mo.
sexnelly, but cophalometrioadly & 00 - 1.9 oun. more. 1ty referred rooas
B4 al Lo widest Buceal point.

Whett ke frse premnlar s extractad the second peeawslan 1y
positioned in s place.

B2



Step 7 Correct imd cenger the canines, The tyvplecal lwver imtercanine width is
26 mm. £ 1.3 o

Steg B Center the lower contral inciscrs.
Step 2 Clenter the upper indsors. -

Condidional Feetors: [nocoses of ssymnmetny of skeletal skeletol stracture, loss
of teesth on onc side or in case of docisions @0 excract on one side, the denrire
micling may nol by centered witl the fadal iwddbne,  The vsoal practice is to =
Pl first o conter the dentwre to the midplanc. and the mowdila o the
midplanc as well. Heowever, in some palients 1hal ellor. may Ta impraciica)
ancd heroie, Wliner ayyaore iy can be scosprable amd wall mot be noticed by che
Lvenan.  Therefore, sviror midline desiation may be planned. The midlines of
the LLrper and lewer denluee shiowded coindde, s leag, Tor e I:Ir{:n: 1111l e e

et

bower incisor ie missing

Trins 1 e new esrseerse e lienns clesigred Mo ehe Jaes sk the treth in
combination with the sapittal chicctives detormine ehic matrix onwhich the weatment
rerme 15 fonnulated.
The Aralysiz of the Forecast

In concrasi tooa Tararal fior-presi lons snelysis, e Grrmal Torecasl analysis
ernpdengs Twan prwieions saseem o Figures 6-19 and 62200 These are the [-F plane for
the masilla and mesillary teech and the Ag-Ag planc fr dhe mandikle and oendibular .

tcoth.

Thac acinal T2 rracings af hath Exam;_vl'e palients are shawaen in 'Figut‘es -2 1 amd
{2’ :

The COTRAYiS0Ns or The froncs] forecasts 1n the zetdal toeatod condition aftor
live years are wimnessed in Fipures 8-2.3 and &-24,

SUMMARY

bor corpanisons of o frontad fovecenst a conalstent Fransfort patient ondentation,
fiar thue cxoosure i critical.

L
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It is clear that wransverse IJrl':-]':-lt'.m.'C: Are poese arr] cormouon Jn Class 1, Class 1T
and Clase 1 evndizions,

Traditional T}'lemy'

The sheory taught by Angrle and Brodic was that the tongue posture, siee, and
functian is iovalved i watouclosionn, Voo insoanee, o Class L e Juges wngoe, held
4 Jraver 1han nomngl positior, produces loweer melar positiens wider than normal
anid aintains thom in cheie boceal locasians, Brodie adviser] tleel the cdentome e
treated “aronmud the Iarge tongue” in cpen bite cases,

Every scasonead otthodoptis: buows il retenuiom of treated crosshites can be
clifficndt, particolarly it staed in the “late case”™. The pestertor open bite and mild
crosshite is the mos plaguin_g ool all rerention 1']1'11]1][",_[115 in e autleor’s I:_'._."I:JI_:'I."._I'"I_I.‘_I'II;_'J:'.

Adse, two factms abserved clirically arc those seen following cxiraction
I'_h::raj:."‘f,*. Th&_x-” are noted when The occhwsiom does et seere o “want g settle”, Closc
Examinailion supgpesis that the tectn encroach on the tongee space and the tongue is
pushed into the coclusal spacs. 1n face, the auchor has been faced with more chan une
patient complaining thal 1hey “don’n huvee emonph reom Tor their Tongee™ in theix
micaith,

Sccondiv, there 1s also s compluing chat ever with good Ticaf The e h and
notoeal alignment in some cxtrection rosudts, the buccal space iz veid in the smilc.
This has beens retemred to candidby as “vacent buceal cotridors™.

Ehas, Lhe drnseerse dizwension is of concem in facial monzhelomy, tacial
growtl, cral functfon ard & of prefownd Inlrest e Jacial csthetics,

Currend Theory

Anothor tace that was missed by many clinicians in the past. was e bucce-
lingual situation of the apper nmnlae o Class TPl aseareness of the prohlem
emnerged when patienes were werleed up by the computer sorvice to posscss cressbite
when the clinician insisted (hal none was oresen. Rewark of the lroatal Slns vielded
vl again Lhe croassbine Ending, The buccal surtace of the upper maolar, cue to esial
clrft. was medial to the lower.

Lhis finding gave ac to the consciousness that nearby all severe Class I upper
molars arc both mesial and medial in relation i the lower. To Class 1T he woper
madar is rolated wed coclades with a nanower portion of the lower srch. in
tregtment, tacectare, the upper molae must eilher ba expancled o the Toser mugl. be

]
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vortlracisd [ e inolors are to be placed ie o pood Class refation. Wethont
oitraction for the wreatment of Class 1T Lhe upper musw usually be expanded. Tins
fact makes a palatal hnlding boe™ comraindior =1 Wit eximietion aud loss of bower
anzheorape. the lower molar iz commenly meved fareard and nareewed o contraced
in the process.

The Long-Ranpe Forecast

The mmain #sgee i clindes] o hodorios i HTIY oot is the dletemmination of
whether or not the adult facial pattern will accommedare cxpansion. As supgosiod,
without change in the orai environment and withour treatment he lrser mokar
wicllh, and e wpper mokar reladhve to it temds to chanpe bt licde. Moorrhees
found, with nararal development, that an increags Inowidth of 2.0 mon. acthe Tirsl
_l:ll'l:t'l‘ll:'_l]ar' OCCLLrs Aur ry the Transition Meoan The deckodnones [irse molar, Arches Forews”
amd axceruded the seale when analyzed with the Brader aech puide.

With various expansion e hods wideh du Boeh arehes i inemeased ar
srmelimes vadically. The treamnent changres inca femnsle patient (V.F) with a
bilazerat dingwal crossbite is cflered 1o possibly sur intcres, in the vissalicalion process
{Fig. 6-25.

A mudy of the 2tavcsr long-tenn treated results of Dy, A Goldstein indiczted
thet following promaolar extraciinn lechnigius che widit dimensinn of <he lower rinlares
decrensed wilhourt exception, Width s conseguerthr & consideration iz oth
expansion aned exeraction therapy, Trestment changes inthe frontal or In the
transvcrse cmensions can be droaatic.

SigniFcant atterntion o the nasal cavity stadually develops from cxporicnce
with the frenral filme O average, the width al the widest point of the nasal
cavity increases (.3 oo, per year taaily (or 0023 o, ewch sided, When these
are quurdrupled inoeme vear there is littic question of the crtheocdic cifeets of
TTCatmeTt.

Some principics arc fortheonsing from consideration of the fronal, as foliows:
1. Fhe miazzlaoan the past vweas consider az a "given” the mest poanancrt and

mast normal, et curcem Gechreigues ollen slace with appes jaw and ioper ach
managernen . (beornple: heoadgear, Choad Elelix, and seobornal rechannes. )

2

Berause no single cenmer 1x presend fot growsh assessteed, vertioes of guamenia
e alfonetric behaviors boeames the source =f roferenec and Prn:di-::th.re

1y



Firr .73

V.E, 7T-8 o 10-2

A femmaly satient with Tilateral lezymizu] eroashiie is demonsirated in the frental
anzlvais am? growth unalvsis. Node “he axprasion al ihe fist melars,
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infommmation.
3 When EDnd}'h: gl'nwlh i il Ddeed wacithy ol the roenas 15 also affected.

+oWhen ddinpathie condylar kypertropay is present avergrroeth, of the ramus
lzterally alse may Te present,

Conelusions

In conelusian, this chupter ateemipted to show the presenn state of dhe an. foc
torccasting in the lriomtal pexspoctive, It was concerned with factors in Mrondal facial
esihetics, Poople fnec cach oither in communication; thezefore, hexrnery snd belance:
1 the frontal wisw s signifeant to e clindcan in orchodancics and maxillo-Tacial
SUPECTYy.

The developnent of frosial Lavdmarls was explained. Growth changes au.
patiicuar poimis were shown and some colamiliae poinus may neesd o e redewed.

But the issues Ta the present thesis and for applicstion clinically are concerned
with forecasting ancd lar rlanning transverse treatment changzs. This particadardy
related oo the mdd-face and the ot proper artentation foe the reeh,

The Lechnicpue of froutal forecasting was based on gnomanic Behavior
tigcinesrend 1 corposites of unteeaterd childeen ard adall subjects. The srdegordad
Lubescle £ s .‘J.T:C{f}i' ar: the manelihle snd Jgsle (hy was the ey orea for the
maxitla. The main fooos for the mesdlln and the mandible cencormed greth
dowmward and ontward in dirccdon.

Due Lo the fdess of straight lateral movemens widh a jack-gorow, the idea may
prermlst that chonges with reatmend are lso suraighd lagsalwanl. Howeeer,
RaamiTLAtTon ol :JE:"II::-EI:: al vresstinesrl arved 1he ],::.]:1% T shioer Llet thie is -:_'lt_‘ﬁ]_’l}"
et the case, “Uhe verdicsl therefore also needs to be appreciated in the freneal
[Easiaa sl

Ancient Greels scholars invented dhe term phesician. T was abserved ihat they
were “those who work with Lhe wavs of oaluee” Melure iy the physical world around
ws and wihin s, When the frontal view is fully appreciated the arthodarmise wrudy
oecoanes o phovsician of tae face.



Tac nasal cavity hioe cmerped ag guile Nporcant o fimecton and cetherics of

the iome and the upper Tip. The nasal cavity 35 asszssed i forarn, see sl synunetry,

Oipvores t10s toct iy renWeesd o -:;:izlag‘uu:;.jﬁ 15 o, n‘.'tt':ﬂ'lEIE:T.E. withonut this censiderarion.

e a0 dearth of dewand, fronizl ceonputer Forecasts have lagged behing
work with the Jatersl, IWesertheeloss, witl: the mcreasing foous on csthetics and the
etalls ol The smile, the transverse Cimension will have its cav in the sur.,



PREDICTION, PLANNING,
CONSTRUCTION and MECHANICS

CHAFIER SFEVEN
TIE FREATMENT DEIICHN (N LOMNG RANGE .- TO MATLURITY

[NTRODUCTION

In the late 1950z Dr. Robert 2doyers stoted inon presencation that "Ricketts
really does not malke a predicdon. he sinply disws 2 preely pictaee and then makes i
happen.™ kbt was sn accimate slacement bocanse siert perinds of growth concerned
only the mminor twryear hasle growth maceix and medwded the ellecs of oeatment
required, The mandible was physiologically rotated - as would be asicipated from
the influence of the mechanieg ingdicsied 10 eat. the parsioalar condition, The
maxilla or Point A was medificd as thought pussible, feasible, and desirable, The
modilications were made according to Jars derived from treated paticnts
whose chianges were incasured when trested by spedfic mnedalices.,

Adter the maxilo-mandibular skeletal relacicns wore extablished, the weeth were
then sct up according o esired positions or for chjectives. The nose was grewn

and the lips medified according to data also accurmulated,

Thaus, the most. ideal cljectives for the particular individual werd set up oo the
| L I
tracing pape. They conbd consequently be visualized - hence the Visual Treazmemn

Dhjective €10, thie narne ﬁugg_z_r,:.lr'tf |:"g.-' D R Ticldaway,

The clinical work, or the modality sl procedlure selected, was 1o he directed at

fullilling the statcd objoctives. In rerrospect. iU can be said that the obiertives were
firal for esthetics and sceondly positions deenied 1o pnewdde the best odds for stability
aned fong-Lerm health,

The image, un paper, was rendered in order to visualize 4 proposed outcome
before treaterent way started! &t was 1o hegln with a visualized goal in inind,

Tt was an eclucalionat and selling tool as wcll as a vehicle for planning
mechanical anchoragee.

LR



It was highly successful for commannicetion -o the potien] anid the paren)
1 Turther seeved well Tor calowlalions (or the selection of mechanécal repimes.

The eslablishiead oljeclives were prosenzed oo the patient and parent. and
cisragsed, The :_1|‘_1:-|1'_'l;_"ti'i,-"tf";i e :;J;mnglfd i diseasaan watlh the }'.l.‘-.'LLi-EI‘lL O TACLOS 50
indicated. Once agreed upon, the Einal dedsior was reached wid the plan for ke
cenarse of treatmierd was cornmicated and the oot toward the g-:na] Was
madc,

Said apnin, that Anal prospective, ones soeepded as the goal, was then
ermploved to caleulate anchorage requirements in oxder to produoce chac
oljective, Uhis was the wesson the V) worked -- not becausze of some “aragic
Eeammia™ or “orvetal ball gazing”. Iowas ot 2 wild guess, §was a grall

Annother rensan the planning scheme worked so well was that. ina epan of two
years, Lhe treatment changes ta 5e indeced would often far avershadow the
conirilnction that growih could make, The majority of the so-called “prediceion”
was therelore o corsumction oo paper afl 1he requirements Tor wolh mesrcmcnts 1o
ke accomplished, The whele procedies. inthe end, =z focnsed on esthelces and
funcuion. 1t was frowned upon by many diniclans in the bepinning. aod condemmne:d
b teachers, possibhy due o a lack of anderstanding o 1he azptication of the
procedure.

e Mo e Concepd

Clinicians and cducsters who did not even exsrdoe the enelbod no oy 1
indersland iU ner wearn L use il remained steadizetly cppeoscd and resistunil Do The
who'e jodea They hediewverd st only sverage amounis of grovth wore added to the
ditfereat lincs of reforenee, and they belicved fucther thiat Vi sheleial pars were
tmutable. 10 was therelmee assumed thar “predictions” were unterly fnipiessi ble.

Indeed, enc vear’s growth data weas conplosed as ove nodnle (or 2 sezndand
ardl ol wegsureme ), thas 4 El-vear focecast would coneain 15 modules (g, 711
But when certain chavactoristics were observed She mesn values wers reduced or
incressed accordingly. Sesnal differences worn pointed out ac the very sta

Also, pericds longer than 24 moenths wore somerines plamech in 1 he yonmger
patient. lar sxapiple, Jcmgv::]_' I_ufr'rmi.'i Ty hawve heen scheduled For sory severe Class 1
coanditions, in erder to atilize more grosvth ag an aid Jor the correction. The
Iheary was thal if a parien grew (aster than sverage, and as yrowth was buill b
the plan of reatmene, it should take a shorter thme, =ay |8 manths, 1o complece dhe

£
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Normal Growth ace

Jevelopment of Ceclugion

The Downg’
Swing '

Fig. 7-1 Fron Rickers (19967, showing npdaced behavior of the Faciud Axiz and depicting
the conuept of W B Diowna for the swing of the viin via e change in ke Beejal
Planc from Fromicfor: Plame: The meoalylzr eoacent 13 alza duplcted.



correction. 1t skowar development cooarred, then 30 months ndght be necessay to
erjoy Lhe Dosids of twa andinacy unics or madules of growth as planned. Thee
VRS T MYSTCTY; IE WPas 4 CoinIMmodl 5Tnss appreach,

The anthor wonders wiy this appeared so enedite to roarry colleagues. Wiy
the detision? When even the first mechad wwas tested in 1953 the successtul
furecssted result fonr the rmuendille was 94% o the les 60 patients sugdied!

Degree of Difliculiy

In casence, the cntive VTO cxercrse holped first g0 inchieale the vanre of the
difficulty of the treatment problem icr che Individual paticne, Secondhy, the
resulting objective - by cormpanson o the DEEITTANY | rAcing -- rexvealed 1he extenl ol
the skeletal and dental movemeonns necessary for the execation of e plan, This
heranes lnown zi The “analysis of the forecast™. Tt was dovelooed into fundanicitzl
supCrinHsitions for evaluotion, YWhen ehie Inalh promidice s :;EIng]‘IL Wt 'L1'|l-é:rpr:!.-9_{£_.
the procoss served as a basis for wlanningt ancharyr:. The planniog wus accomphistied
Iy 1B amalyaiz of Whe ¥TCL

The znalysis by 1970 ook the bore of the classic four positions: (L) the chin,
£y Poini AL (3] the wpper ceeth, and (1% the lower teerh (Fig. 7-2).

Wita the usc of the VTO the practice of orchodontios Hecaie ool a maier of
fitring the patient 1o a technique; rather it became one of cugineering of
mechanics for specilicy buased on that ong individunsl’s requiremerncs. Tais
became the basis for scquentlal stages of troatment

The fulfitdreenl of the ebhjectives Tor Lhe patien vwas contingent upon the
application of the proper mechanics. Operators could draw [romm the 1olal
techanical arramentariar ar Lheir disposal. The idea wes 1o master o vanioty of
techrigues in order 16 sccomplish onhopedic ancd o bodomde objecdves, Ttwas
necessary ta kacw of the possibilivies that had beeny demonsizated. Agreement on
poesi bidity reeared a prohlem with the basic snosdedge oo apply the metiiod of
cephalometrics in penorad. This posaibilty concept, I Fac, lad 10 the Bloprogressive

approach and che variety of technigues aoplicablc therceo.
LI I

LONG-BANGL GOALS (VI1G)
From o lapical point of vicw, when possibde, the orthocdentist may derive 57
enelils by viewing the child Lo maruricy [see Outline I and Notes in the following

pagcs].
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The traditinngl fonr-posilion A0S [ che meedible [chini[ 1], the mada Foi
A 2], the maslery toeth (fivan the palate} |3, and the mancitular teet) [irom the
cirpus axis) [4]. Mote daa posted. A (1 positien ix an the W0V it the level «f
the: Arst caolyr,



OUTLINET
ADVANTAGES OF A TORDECAST IO MALUALTY
CEF YCQUNG PATIENTS WITH MALCCCIUSIONS

[ Five major exteporics with 57 specific applications|

CATHGORIES OF BENEFITS:

1 For communication

L1 For grosmth e ind the daterminalion of erthopedic objectives
EIT For Calculation of growth contdbution to erthedontic correctionsg
LY EFor use oz basiz for delailed planning of mechamogs

vV Tar aid w the proymosis of recondion problems

b



NOTES OGN OUTLINT §

1 FOR DCGHLIRTEEN FUNCTIONS O COMMUNICATION
(With a long-range lfocecast)

A, Fromthe doctor to the patiend and parent for:

L. Viswadieation of aduithood morshohogie poientials,

2. Pauent's considerstion of later Tacial siee smd fomm, tor oid in thelr
decision-making relaiive Ly specido teanment presented at wounyg aps;

3. The fact ix prevenred to pationes that move is iovoleed hay just tocth;

4. A cunfidence lewel is promcted in the clinudan doe 1o the corrpleteness
of the Intormation Base:

3. Forecasting seovides amoaid in deciding the base age (or phase) ax which
to start treatment;

B, A forccast inay indicaie wherher trestment w20 cven be needed (0% af
Class 11 comelitiens self corrocr).

5. For the clinician {ou:

[reanoats of ek,

A thoaphic forra for reforonee inselection nf mechanis;

AN image ac mataily wil noek lveatrpent for consideration of sleictal,
dencal and sol vissie cotdicion s which still neesd correction;

A txise o the confidence level of e pracdlioners i tenning,
Ahipher dats evel oo which w ek judmnenes:

A framnesaonTe (o7 vwmdlodng during the correction and after

Angid Cornaldng the sale to the patient,

Pracrice cihancoment. -- puis rthe wsar ahiesd o congped ioes whe are
i T A

L

B

--1

II FOLLTWELVE FACTORS 1IN GROWTH USE AN THE
DETTERMINATHON OF ORTHOTPEDIC ORECTIVES

A Convenity Manugewnent:
1. The amount of skeletal masillary redse o regadred fafier natn)
gmw'r.h SO e Bk 1o -:'rmvtf?rjt}-' redrion or r_'-:_uv.-'n:xit'!,r '.,r,rc-rscnm;;_f:l',
2. The gmeunt of molar novement desived in ach arches:
3. Adccdback For deleomination al leestlinent requiremnents in the eafine

lezwer archi

-
[



EEN.

CALCULATION OF GROW UM CONTRIBUTION TO ORTHOROM 14

4

—_

—

o

-

Lo ]

Requirernent for alvcolar onodification al Foints A and 5. (Both are
affectod By therape}

Concavity Management:

The amanrt af masillary skelesal advancement required Nur {Clags I17T;
A leedback for necded recraction o lower asch with projressive
mzndibuler grosdh; )

Avinnant of advancoment in certain Class [ beoselovfacdal bepes. (Some
hocome coneave wilh Lrestmisne, |

Vertical Managpement:

The derermination ol priheble natoral lower free height (cenle
height] ws o basis far bite correction;

The axmount of intrusion indicated For deep hite;

The amanstl of =xtasion required for open bite:

A u lramework for seleation of Leegue fomaodss for the incisors:
Far a Sasis for judeing excessive mandibular rotation.

CORRECTIONS (FTETEEN EAMCTORS)

A

Pl —

[

Class I

An accommlaion of expansion in long vange;

The sremane of incisor adwancermnens. desiralile;

Arindicasion af the annant of rechaetiom mueed e with caracrice,

Class 1

Coatributicon of mandibulur growtl to cortection of the arches (hoth
Diivision | and Divison 2k

The sooornt of n‘.::.-‘.‘lﬂar}r incigon Alwaescerenit weedled o Class 11,
[¥vizicn 2

The cncurn. of lewer mch advarcement permicted or required;

Jhe siount of over-corraciiun neces sy

Class 101

The arnount of eilaer n lu:a:.'-:JL':rj,r izLcsor advancomont a1 area maeelncht

rf'.fi'.l'rTf'.d;
Fhe smount of reverss torgue nievded on the upper incisor,
A progonsis of excessive mandibular gravith;

w4
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IVY.

4. A prognosis g0 suggest a delay for later surgery of maxilla or mandible;
Ao Lelp indetenmination of the amount of maorclibular motation to be
atrcrnpted.

. box All Three Types of Maloeelusion:

. Prahahle final arch lorm;

2. Lomgue fomoulas for all tvpes;

3. Drevention of excessive cwcttreatnent in spocific paticnes,

FOR USE AL BASIS FOR DDETATLED PLANKING OF MECHANICS

A The natnes] forecnst to wmbarity s o Framewsrk for dreehinent designing,

B. Akd in conslmacling the Viswa el Treatmenl Goal Y TS) dlong rangs)
clentire emplnreinenr,

C. Ancharage requirement delermination ioc anchersge proparation o1
i e P

1. e Luaee I':I'[IJ:}]HI.'It'I:'II.'!rIl.. e T avoidaece of Nat mowchs;

k. Dicreture emplacement for achiovernens of best esthieios st imaaring

¥, Avoidance al valvaarmnen;

. I'rognoss of ultimste posterior space for upper molars,

1. Progeovs of ultimeate space for loweer thard melars with indication Tor
FCTICCLoTy;

1. Aot aded for the deteominezion Sor lower saoicn) B telease;

L The long eampe as oy Teedback foe shorl-eange decisions (Y ECR;

K, Aid in zelection of a candidaie for mandibular posturing,

I. Te set awargel for paanning emplacement of occiusion on more tot)

hegis (Thzee-cimensimnl);

M. Forgeiection of pulients fon gendoplasty.



W,

FOR Al IN THE PROGNAQSIS OF RETESNTION PROBIEMS

A, Tacalmen rebovnd expected (30% do not dlosc aftor treatmand;
L. Prognosiz of bite relspre (open or cloged )
. Lorg-term effect of tight Jower i (estinwre of muscle adaptation);

B, Ceompensations redquired Lo preveni. ovenase of miasiilany retainers and
ial eogenic ingtueetnent of juint derangemenr;

E. Thc ]n:ung-rangf: ellecls o com el pratbuslope promt by

I The cifects of asemmetey v smanclebulay grom [y bessnorn

Go Adfornewerls for the final reselution of dhe manditutar advaneing
Ipothesis;

H. e Jrecast to mararity as a disgnostic ool to determine abrormal
proath behavior.

T
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Chie e contibution of the lorecasting method is Lo delermine the wisdam
fur vstraction o non-exlesction. Sawther iz to help indicate the natural convesivy ot
coneavily chinges most likely to cnsuwe wilhos trea el (see 1y, 7-10, Ulds helps
Ity delermine the skeleral and dencal chaoges thot remoin to be sccomplished in
order to satishy e individus] obicotives, The torcrost benefit has heen the vision oc
the: finage of the esthetic objocriva bolore i is auleropled, and the footh chanpes
recuined o produce it. The VO (lar o typoeal twosroar duracion), originated in
SO0 wen through evalutiznary changes. Towas modified T compuies zation in
WA Elowowver, the arcial bahavior of mandibuolar growth was dizcovared in 19710 T
proved 1o be very superior 1w ail the previous methaods. Tharefore, abowt 1en yeurs
Laiar, Ine LIE it weas the anly scheme racomimended and laaughl by the author, Az a
rewilt, only one forecasiing 1echnigoe nesded to e mastered. This was the arcial
mandibuiat methbod, as desaibed in Chapter Four of this two-wcle wianal
(Big. 7-91,

Matural Grroawth

The E'J.'D‘i'i.-‘th oLteorn. of corndinions sl as Olass 1. _I_i_l:[l_g-]:;_il’_‘t‘ BT Lire, severe
Clzss 11, or Class 71 wilbigny cpessarens can be showmy to o paront (sce Chapter Fiel.,
The indications [or ddation of heament maw i ts way e vizualized [or the
bryroan’s beretit, Temember (o e Bioprogressive spprosch stractaral and functional
clenmes arc the initial ar prinary ohjesves.

Class 111 will commenby Sevelop o a wessered stele when leil aacheched 1o
the teen apes. [losvcver, seven preroenn (7)ol Class 1 conaditions may self cormect
for !in J4 Class [ cowedigions in voung paticnts). A torceast may thercfore
suggesl g trealnent @t allt

The guesticn presaus "Wt will be the fong-term etfcct of growth and
teveloproent?™ Imwaping is & cwrent major issae in climcal comoetition, as societios
o] the world approach the information aue wach he I bers] e of the corapter
and alticd Leclonlingy. In other words, what benefits or what worscning wili
natacal development prodoce by maturivy? This includles the ullioare condiarn
of tinird mclass and Lodal Dacial esiedics,

i & & 653
Bebound and Recovery in Long Range
The W0 (for one “o twa wears) needs to iale ineo aczount primarily the
intlucnice of weatment o the masiblo-rarelibular reletions resulting from specific
muzdalizies.



ARCIAL GROWTH

Fig 7.3 Comus-Rames hending In normal grerwth,

Methol for are constraclion from: o and Bve.

Longitadinal corspadzen of aveial growth with upsvend and Frward
develppmem of 1he loeer arch,

The are is thougit Lo b the long leg ol y lugantamsic spiral.

nwp

=



Stwdies Lod the avehor e conclude shar alb deep hites shoutd he iveated by
incrusion of anterior Leedh, suher than condyie eompression cascs After
ikl plorsinlogics) rotabon (reen Live Leveling and elasvie craction, i was
stz chat the rebaunding process in 20% of dirical cases oocrmed as the maacible
tended to close again. Bual Corador bs fndimgs sugoest thac 20% of patients
wrented with cortain mocalities do et recover fron severs opening mandibaias
eolaticn. Tna lew paients the growlh el the cendyle scomed o be pemmancnty
claenapedd bay somae process, snicd the rotalian wes sither the cause cr the resule. But
when an entire statistica:ly sigaificant samphe docs not express the growth of norna
contleals or untreaied ennurels, a haavy suspicion arises thar iatrogenics of treatmone is

pTeseTLL,

A maximum salely margin of 1wo degress (2% ratation on the Facial Axls
during treatment was theerized, Complete recovery seems 1o be absent when
paticns have been epened 3° or move during the treatment process. In some
patients they weee Y mnated aned sl s latragenics can be more powcerful
tham et clindeiang may realize, cortainby more e s baughi carrently.

Sad I say, W appests thal e faces of some paticenes would have been
Letter off without orethadonic treatment inothe el ol the resubs wich scime of
the medalicies studied. The leag-range forceast thas becomes g powerbul dingaostic
Loal of altered growlh when it ocouee!l Che process can help to detenmoine the
Lanrogenic comditons produced ! [ ey taloe VY SO, ol the eeeuscs! It is
theretore Fewred by muany clindeians.

Foreenetimg i, howswer, urpuslhiby the onhodoolisl’s greatest leasning toal.

-
HH

HH HH 3 HH

Freventjon of Fxoessive Rolathon

Bioprogressive tochniques mawv consist of (1) Utility Archies, (27 sepmanted
meachanics, [3) eortical ancherase, (4) concatenation wires, (3] (0Eewor intmsing
technigques for deep Sites, (8% posterior imEnssion {or onen bites, (7) specilic pressurcs
for corvical tracdion on the upper molars alone (and st mght catlyl, (81 Lthe sengible
applicatiov wl e gued Dielixg ard (%) cerlain mandibudar postwdng mcthocs {see
Chugerer YL,

Wy'ith the f-:_u'r_g:_}ing appliancoes :_'lepl:;}rnd A% [..'aughl:._. mezndibular rataticon is oot
abuscd. The rebound behavior yegueired is comsequently ket i aranunt 2nd loas
n J-n-:L'J_1:||:r|:_'_-:,-' Jfl_:.llm-."'ug_ Biuljmg]:r,ﬁ:iivr. nrethiads, Adan, rotontion is casier and resules
arc Comsequenty more stablo

L



Thue, with Lhe Bioprogressive techimigues practiced, the long-range forecast is
Lhe same Jar the mandible and its gencral posicion in ihe Tace whether U
paricnt be treated or not ireated, For cther medalitics the procedure may ot
wirk T Lhis reznmer, und allowances must be made in the Y10 and WG

Maxillary COirthapedies iy Tooe Ovthopedics

The samne rebounding prineigle doss nol apply w uhe mwsdlany complex. Seme
minor rebound has been expedenced inthe meidincs. This iz the reason far
recenmended yracat redacden in Tecuenoy of wear of extranral learion opgether
vath the acwics for creerlees]rmer. ezl I‘ng"-”elﬂ‘-"‘ withdrawal of mechanics. But
cxeraneal orthopedics (skelenal change) in the midface (meaillary cnmplex} clicl
not rebound o average a3 discoverad b Tongrange studies (1.3 veors” duration) in
L9540 (Fige. 7-4A, 718, 740, 74100,

Therciore, the wWisaalived Leeatmenl. 2l ls % H0a) to rmuat unity may be dependent
o the Tncividual clindrdasys lechmieud methods, bis or her ability, and the age at
which ireatment woy conducted. Hence, the natural growih withood, Leealmendt Tor
Uie tinidible bocootes che: SLAFEIT bace v leas, s graled, i1 i impntred by accdents,
dlsfases, o is latmpemically affected,

General Stalements Regarding Orthopedics
sl Unthodontics in the Long Term

1. Aodalities differ in rezolis in bolh the shore amd Jong ranpe e ia, 747

T

Mlmcdibular posturiag devices (Herbs1, Bionaior, Activalor, Trankel, Bimler,
Jazper, Fumper] bave been tested in sevemteen {17} samples by conyruter
composiies. Mo long-range increases in mandibular size swere evident

(Fip 7-510 A ECMDCrEry (- Lo Ilut'.n:-:_u'l::u[} alteruien al lor or I_Jl:_'.1||:_|.:|_r|_g W
measured which generally tended to rebound but et abaies, Bue aise, the
suene ivpe of eerporary bending was measured o ooour wirh vigorows
wermaxillary wacieon, H00 graruy total. This epening-bending. with the
Tecovery, may explain sime of the redapses which many havee observed.

3. With Tunclional comrection, the maxilla has Been ohserved to undezpo a
favorehl: morphatogic transition ever Tive years [ollowing denal malocclasion

roductians.

4. When used gropery, extraocal leaction may produce permanent mazillany

o)

S



Four Tyves of

Posturing App]is.m:es_ T1

MNz1438

Beforce

Age 10,85

TE -- Eowr groops of Class T patients trexed with remevable roanditluer
pesturing teclutques are composited {Activilar, Bicrzter, Rimler snd Frankaly.
Mues B0 Bacia! axis und other values which show & pormal mandible. ‘U'he madllo
e 5 mm. terward of the Faclal Planeg,

The luwer incisor iz in supraoce!usion and the meadilery incisers are protrasive.
Thes, or averape, Une Class I was masthy located in the midfaze and uppes

Fip. 7-5a,

dentirc,



Four Funtionsales T2

Clasgg IT |

60

Aftey
Age 13.32 Yr,

Fur, 7-9H T2 - Trearml N=138 sample seen in Fig. 7-5-A. Mote the corectal profile
- - - - g . -
slight epeming of the Facial Axis snd mavemen® of the leoth are aoted. he Fuoiek
Angle impraved Mrom £79 1o B2% and the GONVEXITy wWas reduced 2 .



Foreenst / | -
N=138 '

T~

From 10.9 ¥r. tg 13.3 ¥r. i

Fg 7-3C - ihe foreeyst o the N=]3% composites seen in 17 15 shown 1o the ape ol the

aetial T2, Note (he arcial method fur the maadible ahdl projection method lor s
LrEUr, and maalg,



Four Types of

Posturing Appliances 1

N=138§

Before

Aps 16,95

Fnrecast-@nnnpﬂrisﬂn

Fig. 7-5[3 The 'I'L and U8 {(Zarecast) ae hUPCTITIPCAel on the Th™ plane ot Co Iale the
precicted behavior of the chin (Cotred) and the maia idotual), The Fagal Axis
closes usually 19 cech 7 vesrs. and tids shows ghout 143 of one degrer The chin
s cowitvard and forward 2.5 mm. each vear, ood t 2.3 vears world by ahou
B 23 mm. which is wery close o this resulting forecsst.



f'our Funtionals T2

.\HH.
—

Forecast on /

ACTUAL

After

Age 13.32 Y.

M=13% untrecced forecesl seen TR T-2C iz supesimpeosed on the setoal T2, Mot
the 2oed ol e Lrsicranice and mexilla. Mandiclie Tength (from 1'meo Co) s
zsseclially the syme bur suggests a alighl form changs wits a %) 1eladion of *he
Freas] Azas,



Four Funtionals T2

Forecaat t_ﬂ- Actual

T, 7-3F Ihe Joresast is supermposed on the Corpus Axis Xi-Proat P, Nete & postesiar
hending and fatiening of the Condwle with opening of the Crmcdyle Axds CoXi



Four Funtionals r2

Forecast te Actual

G0

After

Arge 13.32

Fig I-50 The frecgst supenmposed on the mandibular plang 3t Meaton, Motz the reletive
arozenng of remal heizht compared to the furccast. The amowst of pasterion
aend fdorted) was a soapdse i fhiy and isolatad patients.



.

changes in all theee planes of space (see Fig, 7-40.

S0 Successful and pennaners wwastonr of teeth the distal movement of mnlaes,
anel sueerssiul arch copansion were found 1o be contingant o the techntques
ernploved and hiow Lhey were used

6. Adter troestnent. Forseard shifuing of Lhe uppet ncisor during retension is not
unusual (aee Fig. 7-1), Tle chin continues to move forward, with normal
groowt b amed particalardy in fenetional eehosnding oe eecovery,

Tight Tips, presducimg strang resistance, were lound 1o somelimes contdbute te
[PPRT Incisor Trapping in all Lypes ol rrnlncehsteons [see Previous chaFtEg',sJ_

8. Cu-ofls Frrthy sees surprisingly dispizvad Fow far ypical growth canopos the
. - - - - -_' I..-l i i
mean is [4E far Temabes amnd 1% veurs (o males and 1s surprisingly consisiens,

% Treeth that were intrided staved inteaded (7 placed s proeper relattonship and
hnction.

HE It should be semembered chac the VTG 3 2 goal, or & long-teem objective!

Faviors in the Corstruction of the Y 10G
Diiscussion:

The: £hin, -+ Lony Term

As a principle, the size and form of the nandible with ereatment is forccest
the same as Jor non-leesl e patoral prowth (sec Chaptar Fourp, The exception s for
fralwents who experence long-torm condyle jamring eidher Iy over-rodaiion or
from absence of posterior vertical demial sepport, The cxeeption slsa includes
those who wnclergo manadiBelar prowsh izhibizion by condyle compression, ceon by
chromie clenching,

| Jiring speeeific tvpes of treatmend there is some evidencs 1wl the ghenoid
cavity via the tempaoral Boene ma be inllaenced oo provluce o small contmibuting factor
in che Jomg temm. K owas showr to be slipholy influeneed forwvard in the ureatment ol
Class [ compesiies and baclovard In Class 117 Iresled composi e,

Sufficient deta is not available for prodiciing the gt ol ndikaiom of
et i che Class [T Henvenerr, 38 is cnmoecde fyr informued schelars that s ::hzmg::

[ CaC]

HE T

R



in the mandibular patern can be induced in young Class T paiienes.,

Eruring normal hehasdoe the Paciul Avds, ws o mesn, will close about one depres
cach seven veazs, This averape was found to be wac of untreated samplzs for all types

cf faces! When, on aversge, a group of Lrealad srowing patients does nol witness 3
cleosing of Lhe Vacizl Sads it supgests that the msodibic hos Leen opened pemmaonentty.

SOF! - 1ETen JnLiEnl s trenl el wich msmdibmilar rrsleTint:g i c|f'.r‘1:- Tal= opened oo

the Faciat Asds one deproe as 2 meen. Samples treated long-torm staved close za the

ariginal Facial Axis.
Short-tenm deep bite cases trested with Secandary Edgewise maechanics
|f$[.|':-1]3h’.. wire wilh Alrocuger wire 1A rwse] ety :Jljr:'.:ﬁl'l a nean al L0 o Lhe
Paciel Mgy, Begs cazes exbibived o sioidar rotation, A two-degres recoveny on
average is enticpated bot mere leng-rangs samplezs are needed for final data.

Shore-terr coses with cervicnl troction for Class TTased ns deseribed
Bickectis did naot, as a mean, apen oo tae Facial Axis. Leng-term cases weated with
cervical traction (by Do A Haag) withoul incisor inleusion opened a meas of 2%

Wiporous mechanics during extraction therapy tended to apon The Facial Axds

20° on average.
A these sre generslitios, Towewver, ndividuad response 3 to be rnomdtared Doy

the sophlsteatcd dindcian. When cponings are scon bevend Z2.07, then a change in

MEsanios gy De corsiclerecl.
+. + H H

The linear Lunction of an Angle (one degree)
Licfore going Durther, Lovwever, it iz wall to poalize che geometrie mlaton of 4

demrec to a Hncar mcasurement. [Fig. 7-53). One cegree In space represents millions of
redies Taa npe dr._gxt:r Ill::'] at A Glucsme af B oo (T 8 raclis) is ﬁqu:ﬂ 1€ 1.0 mmn. an
» At

the chord of an arc. At a 100 mm. radius cnc degree roprescings 240 mm
|63 e lenglie a change of only 10° will be a 3.0 mras diftercnes (scc Fig, 7-51

The commuon Tonguh of the Facial Axis Tor 4 female av oaturity 1s in dhe
1M tamL. CETige. o ihe tosle 1t oreen 15 0 the 15305 ron. TUTIZE. ot | e SMA or

BaNA angle a 1.0° angle changr Is alnost. cqual te 1.0 mim. because the lengeh of dhe
MEA Tine s often near 2z v, Lhe lenpch of the Lacial Tlane N-To dor Lo Gnt may

b the B6GO oo range. Thevetore, its 1,07 -::hsm;_p: can amount to close ey 500 crome

Il



~—.._hord of Are

o go
Radius \ Cy
x i
Linear Function of an Angle ||

55 fx1 D I,

|
|
P
-
AL 55 mm. radius )
5 mm 19 - 1.0 mm. I|
: |
|
.
; 10 mm,
110 g
|
| :
|I 7
119 |
1% | /f"'_lﬂ mm. |11
| |
S— , | .
\[\“"*f\ 20 gy, 185 T
Mm,
| 55 murm. — 15 mm,
110 mm.
Fig. -0

For cephalymetriz Lrderszzoding of *he meaning of
e Ll 1°

| _ kT Angalar changze it 13 well 1
gt @ 33t radivg ;s 1 om. on the vhord of the arc. [ s 2 qur. Por
L0 deuree 22 5 vasking of 110w, and 3 gies, at 153 men



O 3 deyrees of differerce inos malz Class 11T could amownt o % mm. on the Facial
Anyrle.

‘Lechnique for Building the Treatment Ohjectives Irom the Untreared
Long-Range lorecass

e (e i el brreed wens clemsi i Tl im0 the preecdes in l:_'.lmI:Tr'rs Feoar and
Five, The same tesw paticnts (Lawric [LAC] and Michelas fIN NG who swerc wsed [or
cemansteatinn withoul trealment 378 now employed goain lor rezlment desions
(Lig, 7-7 andd Fig, 7-8)

For the Mandihle <]

Thz position of the chin is of primary nrerest. It can be sliered n the
creatment design by changing the Condvle Axis relative @0 the BaN Tlane or the.
Frankloet Plane,

Driscussion

Tihe gn:tl wath lresbroenis s et b chstash nataral &n‘cm’lh I.l-!:l|r':.’|1.‘i.ﬁ| imn Coleems ]
and Class 1. Conrrazily, the shisctive n Class T11 is o indibit prososh, Besearch has
sugzested that the most successtul inhibitory phenomena result from ocning

malaioeal procedures.

Asg a result of ceperience, the author has buiit the trcatment desim (T
L'liTr.L‘I|:,.r il Lhe Tomecast, nn omie Twnc*.rlf].nf'.r"li‘.gh free SUND I Chapler Eig‘]‘u L.

Herwoger. [or weaching, as shown heredn, the prindples of the aroad mendibulas
rethocd aned craniab exiension mealbods withonl treacment ane deseribed fiver, These
rorecasts are then moditied, for clacity of presentacion, sccordion w the grals desarned
advisable.

A long rangre is three years or mere, and the shorl range 3y less than three vears.
Females at age |2 or more are thercfore considered short range becinase e age 173
effootive gronatdl baes sloppee.

Procedure

Erploy the vnrrested torecnzt, sither the Jr,::rl_?t_: ar shorl range, a3 2 wnrking
o,

F:



L.A. Q

Untreated Yorecast

T, T-7 The compleced lorevyst, meluding the soft lssues, for female patien; 1, 4



N.N. O

Fig, T-8% Futi forceast for male padent NI



For the BMandible:

Step Ir Omos new dracing paper copy e vnisested coancibie wwd extend the
condyvle axis and the corpus axis for ease of work., Mark the condyle
center {1g. 7-5A Mo patient [A).

Step 2: While regisiering on e condyle cenvar, rolale the mandible via Lhe
coladyle sxis in response o the mechanics seauired {or the comeaion,
iThe palient LA was rorated B [or weaching reascns buat a full recovery
ceenrred G

Conditional Faciors: 11 a deep bite or Class 11 has baen dreatsd, wilh
tradiziomal edgewdse therspy a 17 to 2° retation may be sxperienced.

If it iz short range, the 29 cut-of 7 for maxinum rotation may be uscd, if the
principle is undersiood,

The follovdng Fornla is used for waditionat arch leweling and elastics are
cmplowed imthe shert range: Each millimeserof deep bite is weighted far a
025" opening. Lach muibiuwiee of Class L comection (versy) s given s
woight of 0257 for change oo the ovds during oreagment, Cenwexdty change
{lorgue on upper incisors) is also woighied for 00307 per mm. of reduetion.

11, hovmver, inlrasion mechanics is eviployed, win the U lile theory,and il
cortical anchonmyze (s crnploved with sectional mechardos (see separane maal
an sectionnl mechanics) . the Formula is modified er esscrnrlally nepnted,

Seep A After che mandible is motated, as shown in Step 2, copre the Thees basic
rcforence planes: FH, BalN. and TV (Fig. 7-PEB.

Srep 4 Eroood Masion and O Pognes, Broon the new Facokal Plane (N-Pob Lhe
Mandilzalar Flaae, and the Facial Axls (CooGinl.
Mode: The opening or closing of Lhe Comdyle Axig will usualby reflect the
weirnee chanygse iz the Pacdal Aais,
The mandibular working base Js now provided with Step £

For the Maxilla

Srep 50 Supmrimnpesc Baly on N,
wlodily Lhe antzrior nasal spine fwhich means the Palatal Pians), Mlowe
Fuint A withy che palae lrse and there ws will be Delueped by o eing
ard retraction of the indsors. Dash in first 2nd then superdmoose in
the Ans ancl pecnnions Poinl A

1493

e

-



T 704

¥ith termula
and tochnlgue

Step 1o The predicted mundinle and incemal Ilunes are vopizd aad (he conter nt

e condvle is selocted,

Fep 2: The mandibls 3s rofteled on the o

treattent iInfrences — here °

ginal lirceast as prospective of



bio,

EEVIE;

Stap 30 Adter metetign (if any) the basic cramiad planes ae i
Stap & Musien and Co ere selecied kod the facizl pfancy are arected.

LTI



Fip, 7-9¢: yep 50 The maxalla is mediled we desired or theupht pessigle and feasible.
Step 6 The APo plune is established as a reberencs for she esth.



Conditional Factors: Research dala prowes o e masily cun be chariged
parmanantly in thees dirmensions (see Fig, 743, For an objective fron: samples
of Tnanal Cavcasian adult males the convexily was [ound 1o he aeae 0.0 D,
with a Clinical Theviation of £ 2.0 wam, Lox adult temales the ideal convexity
wah oA Do, 4.0 . Common serse is used with the feasibilicy facior
considered in csrablishing the convesiny poul,

s recogrzed Liat o Palutal Plane change to include Ans will also
affect the soft tissue nose position (see Chapter Fight far Patient NN aL
nine memiths ol Teealpient), Facial snchornpe (facc mask) wili move the maxilla
and 1w rose forward, Cerdcal tramicn will meve the hard palate dewniwaid
zind backovard and take the nose willy it intermasdllarye elastios cap have a
miucderate eflecl on the valatol planc, Thus specific clinical metheds can
chanpe or treat the face, aot ust Lhe teel,

.';'fﬂp ar Dirww 1w 1o AT Plone.

The maxidla and the maxezo-mandinlar rela i-:'n‘uﬁhiI:l dave reny Lee

Fala akisheo] as o Lavpel [ear et acernet ef the teeth,
® %t % %

For the Tecth

IMgassion
The PHvire Owcclusal Mane A SEFVC A8 & gti-;lf'. [ear Inng—mrm p]anfﬂng. TThiz

working plane ovward idealisen 3 degwn fromm X Point to the “Golden Poim® beiween
Poinn A amad Prinl Pm, The Goldon Divider con be wscd or the Bhivire poing (0p)
position can be calecutated. The totad heigh 3s measurcd and multiplicd by 0615 in
arder to determing the Ivine position fre che lower mewor (Fig. 7-100.

Yiep 7: Establish the Divine Ooclusal poind. lor heighy and draw the divine

acrluwsal plase Lo Xi Poin,

The Lower Incisor

Dizcuysion
The author agrees with Lweed's conception that the lower incisor is
1he ey tooth for the setting or emplacement of the whele denrure, This
1z particula:ty Leue [or Tong renge. The heighl dor vertical posilion) of Uhe
levaresr 3z iedzon i deternnined from the incisul cdpe divectly on the Divine
Cicelusal Plame.
The protrusion of the incisor is o choice by the doctor, Blck or Asdatic

174
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A, Precedwe o caleelition for belghe of the oeclusal plane. Dy, the Divine

Tig, 7-104. A,
point, i localed by s2king the distanes fiomn A 1o 1 and rultisbdng by 0.6]3

Thiz viclily the lower desiure Eeigon,
B. The Devine Plene 3 fom X to Dp.



{aces nury receive wescelully mcee protrusive dentures, as do some Cancasians
(soe Chart 37}

Uhe abpective lor siualing 1he lowsr incisor Initiathy i L9307 was at
+1 e, 2 3 prem sl 227 (K T-1170 This was derdecd from a sampleal B5
Izandilial normal unlecatod childrer age 8.5 sears, Thon position was vsed as 0
mean goal throvgl the st A3 years of practice for both "denture baiancs™ and
p]caslﬁg csthetics (soc Fig. 7-110.

A THE0 saniy resveslel e mean of 73 wnoreared subjocts to be +2.0
. to the APo Plane, Bt when 68 stalde treeled pations wore added e the
data, making 2 samplz of N=133, the lowcr inclsor was o1 ol - LG
fuee Vg, 7-11; alen see Chepuer Prve, g, 5-3).

Manw arthodontists prefor an objective of (2 to 3w {or the Jower
incasear 1o lhe APn Plane Phe more forwzard the teoth the mase fomeeard
inclired it may also need o be, Pl average lowsr incisar protrusicn was
[ound Lo be 6% to the occlusal plane, This was confirred alsein the 1590
shanlees (see Yz /=114,

The lower incisor has been, olaced sy chijeciive as far forwand as =5 ;. In
sonne aliens. throughour the author's entire caseer, Tlese sme usuualiy [age
Faces wich loose {lacord Tpes

Successtul conplacement of the denlune is alen cnntingent cn muscle
eqdlibeium. Personalicy is & further consideration indenware sanipfacement.
Fhe onzlygoing persunality Benelils Fremn a srominent depture, & flexibility in
criplicerment makes posd sense, Lumidheg vur elloos For Fallness of the
racuth orthe full smile is unvwdse and impractical,

The loregoing Tacines are kept in mind as the goal {or lewer ingdsar
rosition for the female patient LA

Step & Set lhe lwwer Incisor al desived pesition (fer the individusl), “Lhe jedeal

may bz 1.3 men ac 227 sod s che ivine point (Fig. 7-L2AG

The Lower Molat and Arch Depih

Eescussinn
I lanyr nowe. the lower [rs anala+ is sec i mim. below the Kvine
|L|- C3 Bk

Oechusal Mane For the Curve of Spee. 1t is placed at 1the apprapriace arch
depthewhich, monomeesiructon, starts wizh a cephalometris avern il
235 mu. From the mesial margin to the center of he incisal cdge.

Lazger el may beoup 1o 225 mm. and smaller Ll niy e as licle 2s
22 mm, but the frequency of the mean figure in normal ooclesions is
SLEPEISING,

L0

e on?



FINDINGS TN RACIAL TYPE AND TREATED COMPOQSITES

Rauer T to AP Interine,
Fartrgizn Male! 25 130
Brozilar. [MixzdbMais) 2 123 ;
MNawalo [Haven porti(12 yrz. 4 126 é
Maie Caucasiarn ] 12D 1
Femalz Caurzslan z 120 |
Blac! (malz) 4.3 120 !
Cirienzal pala) A 121 i
Melran M ale el 3. 124
Mok Mo (7 and 12 2 132 :
Treited :
([ azs | Exparslon 2.z 127
Clasa 1 Exlrecon G 1357
Az B Seew - Prachy 2 L
iZlazz £ Crona Fta-High (Furd ERE L3z
(Cass N Fgh [E<2qe £ 2.5 124

3 conrat end:
Claed E Caep Terttzlal 2 Fre, [25

(F uazme) 2 PR 129
Clasz T Ceen Male) J Hy=ir

(5 yoas) 2 131
Clazs If %erﬁ; Male & Fenaial 2 oyl

{3 vedrs] 2 3an
Class U Sicnater 3 125
Clane 1 T0d Bilgmaize 2 133
Crase 1 M. Post Come, 2 132
g [} 3 £l

CHART ¥

Meore ficdings from cormauter epanposites S lewer incizer position aad ietenniiss] srgle
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biz. 7412A 1. Sor lowsr inciser gt * 15 e 227 to APa pluse with incisyl 1ip on the LHOE.
2. Selmolas 1 mm. Below DOP et 18 num. Distal te the inciser edge commer,
3. Tlace scoord nrolar, calaulate space, and cstimats thind malar



Fig. 7-128

4, Theupper inciser is Aeled o the lover
- und o the APo plane ac 2.0 mm.
overbite and 2.0 mun. cwerjer Sea texl.
5. Ik appor malar is Tocked with the bower g che brae The space [or 8 1=
estimated.
g The anlime denrure is oriented ta the pealusel plune ardd the APa plase. MNotc
ihe ouclusel plane st e second melar beight s Golden co the Palatal Plane wnd
*andibular plane.



Arca faran [signilied by the Tival premalar in the eybermedic circle) (ser
o, V2 il alsa ol o adnor rode Doasch depih. Ovold srchoshapes are
shoster o depth wnile tapered arches arc scnewhat mreater in the depth o
Incizor tpe 1o the mesal rd 1he raclar,

The ecmplaccment of the denture wichin one clinkcal deviation range
as dedaemmined by the lower incisor tends to produce nraximunm esthetic
turmony and maxinoum funericonal integrity,

When 1w [:-:f:lrmh-]:ﬂ im Lhe lenwer srch are extracied the arch ('].EEIE.]"I 1%
recclnced To s mean of 18 e wirh simitar deviations cortingent onwooch
thzss and arch form. Tranically, incerwcanine wideh increascs arc Frequendy
slight Ty prester in exieacled patiends.

Sep W Lalcdlare the reseitant positzon of rhe lower molar and place 1t relacive
te Thie Oeclusal Plane oo the appoopriuce ceplulomed ric anch dep:h (ses
Fiz. 7-22). Inpaticnt LA premclar cazracticn was ndicated. and
therefove the minlar distance fTom incisal odac was sci up at 5.0 mm.
Calmilate U thand mnlar space crothe Inrecas) faee Tig, F-1E2AL dn
Lande [Loh] ar. tmpaction wes prodicted even with extracgion |

The 1.awer T'hird hMaolar

Conditional Tactars: The detenmination of the third melar speeoc was
deseribad in Chapter Four. Howewer, Tor teeated patisnts add the szeond
prrmnent molar fwith the tompiate, and reduced L3 oo Gow Hie sise ol the
first maolar]  The szeond s placed 2 me hipher than the tiest maolar Prsition
e third melar on a curee 210 3o shovs the szoonc molar for a working
rresclesl i spraces 5 wvailable {see Figo 7-12).

The space for the lover thinc molar by maturity is measared 10 two was,
Lirst il can be sspessed Teomn X Poinl. A space of 25 mun. Che less from the
secomwd anulyr wedkcates o puarded prognosis, Aoyibing inoe iy Tavorable and if
it is £s losy 23 20 the molar s ssaally impacted. It can slso be reladed ta g
Fa-nal-noclusal poinl which is at the occlusal crassing of the extormal oblicue
ridie. A porcentage cdds can be determodred from this poinl. N,
uncotimonty tac third molay wili erupt when 30% of the third molar coown s
Jocuted distal wo chat ddge, When 3 o, of space 15 available Trome thac
venage point, thercfore, dhe profnosis is 30% (sce Fig 4-13) Each oue-

e llimeie) cllewnee l:._'.|_'|.'-.IJ_1_‘gl.".!i Ll vaddds {Ten ﬁ_l‘.l.'-].-::v::} 1% doc 1o a T0-mm. enolar

T00



size. -
The Upper Incisor
Sl Caleulate the upper inuisor rebelive L Lhe lower. Tlace the upper incisor

at. 2 mm. cverjer and 2 mm. overbite ac g starcing jdeal 150° elaive 1o
the ower in nomaad womenclooy (see T, 72120

- =

Condiienal Vactars: Tn treawmene planning tic upper incisor is placed
rclative 1o ehe tarpct lerarer, The wewl, T géwod rovesolacial patierns, is an
Falerincisa, Angle ol 130 by maturity [ncsoversion) (see again Chart VY,

mhort faces (lower Fuce height less than 344 and thaose with protrusive
dentares tray exhibin 1200 to 1237 angles (provessicnd, Long Laves Juser D
hedghul sngles al 18% or ahove) may e as high as 1357 to 1407 irotooversion),

The ideal overldte snad overje is 225 £08 man. This was found in a
:um'n*:-ﬂ unirearcd sample (N— 827, Creorbito-overjet vanes witl ype, bt -

g her i eenegal angles may theoredealy contribet: to the refspse to -L:IH.'IJL'I

Sites and show o sugpested correlation, with ¢ srorwading in the lower incisor
area. Pesp bite even with crowding is prevemted by excessive incisal
WEAT,

The U'[_:lpr.-:r Niodar Z

Sfep Il Flace the upper mober inoa gﬂﬁd foocleedd Cllass T relative to the loweer :

malar unless oneanch taoth loss iy experienced or a midarch extracticn is
perforrred free Vg, V- 1321

Conditional Factars: A rovicw of the lDrerarure, ad prst praciices with
cerinin palenes, pavinlarly adults, led ro uppor promctar exericton znd
leaving & Class I motar conditien. ¥er when pafienls ireaced at younger oges
were studied at meturity, space was naw available o sfl e upper molars.
With alrendy an excessive foowand drift of the upper malar in aduli padients,
pethaps upper premedar cvaction o be pmlifiesl. However, with
Riuprogirssive sectiznal mechanics, 2nd using push coll utility sectivns and
cortical anchoragre in the Laveer, i1 js amasing [ seldam LPpCr extraction oy i
wag [eined aecessary.

# hote: Le an oblgue dircenom fsrseard amclanward rman e externzt oblooe ndpe the
mean beny space was 7.0 mr. ina audy of sduft male wbjects, which = abaul 3 e with the i
Lving sali-lissus @lualion. P
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Long-range furecasiing in the scvcee Class 1 corsdition may revenl the
weimate space availabie far the upper tiied modar fromm ihe FL-:w;E,mJ Wortical
plane, Fhe bes. orthedontic techndgue to be selected may be directed by e
farecast when the upersier understands the process,

It w11 he romernbered el Uhe apper third molar erupts in the abscenee
of maxillary geowih and thae it crapts backward and outward. Ahso it
may be five vears later theme 1 he dower to mature into acclusion, aed i is
sipmificantly smallee than the scoord melar.

Pxuraction Conditions

When exitaciion cf P*’emnlars 2 orocticed The Lypical arch deptivin the
loweor 15 reduced te 18 o, £ 1.5 mun. as shown in Fipure 7-1 2 {and Tigure 5-9
i the sl chaprer), It losy of anchorage and forsard muneerneni of Lhe
melar cnsars more space should be available for thind melars. Even so, with
adequate space avadlable T Uhe VTG the Jower thivd melst may need treacment
{or nprighting.

The hood tissue VTG is now completad, Uhe forecast for LA, I actual
siwa_ig demonstrated in Figure 7213

SO E TESSUL TORECASTING

Thie soft tissue is forecasted Ty using certain profile hand lissue refermnees,
These are Nasion, Antcrior nasal spire, the teeth, and the ootiine ef the symplests,
Ihie procetlurs sians with Uhe nose followed by Uhe uppoe lip, loveer lip ased chin, For
paticrt LA the ¥ U0 resali s shoven (Fig 7133 Inacddilion, Lhe four-pesd i fon
analysis of | he forccast is presented, However, Tor a presentation of the swep-by-step
procedure all the way in a stealght VTGO consracion the soflt tissued 15 convered in the
male patient XN fora {ive-year exporicnoc).

A Detailioed Male orecast with Trocatmend CGanals Buibe Tn

Flichinlas was o Class 11 deop Tae aned is ssedd e demeonstrate {orecasting
technigques. The series 1s sl own, starting with ligure - 14 A minimam st
tracing may make il easicr for the sticient Lo comprehend (Fig. 7-14A7 The tracing
i withom mombers. ' he pationt NN was teealed with corvical heacgpes, wil iy
archies, and clasties and sectional meachanics, and fnkshed wash steaight wire,

The frrecasting procedure is divided into five stapes; [1] mandizie (arch, (23

L0



Four Pos. Anal,

The {inalieed VTG un priient LA to age 154, The [ty position spsbesis of the
VT L2 Tor the chin aehavaar, (20 for the masdlla, (30 for the upper teath, {43 [oc
the lower teath. Motz fnrwerd movenzemr of taclar a2emilled wilh extraction.



Stage 1 for VTG 17.6 Yr.
NN O .
Age 12,8 Yr.

Vig, 7-14A  Mep [0 Mimioum tecing and line Tris poinl of Troe radius Fom Eva te Pm.
Srep 2r Arc on sepsTate shest.
Mep 30 Additicn ta syeplsis (inomale),



Ti Murray
Hailf Murray

Murrray

P, 7-148B Sropr 4
Step 5
Stepr i
Stepr T

Calcuat.on for growth on arc 2.5 mm. por year,
Skrmodd noreh and coreeative condyle aded.
Cromigl ancle braced @ males (excepl tlat ones).
Externat ablique ndge.

PITTRT-



the crandomandibular matdx, [3] the maxilln, 4] the teeth, and [5T ihe sl dissue.

Thore sre essentially about thirty sieps in the sequerce. Each is niembered,
and the desciption (s asternpled on the illustemoms. Unforanaccty, the las
hesdplate 1aken was at age 17,6, not w a | 9yoar-old matuoly. The Jawr nest steps
1o seenin Fipure 14-K. Lligure 72154 stsws the processes for extersinn of the cranial
snel facial plancs. The most difliculy part is the match of the mandible to the
cranturn (Fig, 7-15B).

e resuld and cifzer of maxilto-mandibufar changes nes shosen in Figmzes
- . S
J 150 and F-1310

1ae prevcagsing for masdllasy groselh and arthopedic chomge @5 sean in
Figure 7-16.

e 1eeih ser-ups avc oxtdbied in Figure 7-17,
In Figure 7-1% the sofi-lissue forecast is depwsnsiraled In cloven menes.
The Smal Visualiead Troatment Cioal is shesm on Figure 7-1%

The Inat tracing made ot age |76 yoars shows e chird melars ooepling as
predicted. Fhe cnmparisen of the exvoution wo the VTG is showr in Tigure 7-20.

Soft Tigsue Forecasting With Trealment

Driscussion:

Il ner guarded against. sapid ocareen wih the full bracketed lecimigues
wirh straighl wire levelling and iniraoral clastic traction may prrodace o
protrusive derlure, Al Uhe Tower face Seight may be dramatieally increased
Iry inordirzte mandibular sutnroation. Bath ihese factors produce
increased 1ip sirain and wnactoelive Tower faces,

Gevare lovwer facial height (ATs o Menlon) increasss duding lrealment,
erefors praducing a need [or mentalis activabon [oy the atigismen of # i
scal for speectt and degludtion. e snll vissus chin egy I This @vent appess
Lo e reduced in sppearmmes. Such resuits I in the past to the praclice of
frecuene paemlar cxtraceion.

Tharing therapy {ollowing stemaelar exlesclion. efforts were made n 2y
technigues to meve the lower inclsar ngeally, “Uhe goal was 1o awale s roocss
=t the Paint B amea, This was practicetl i ceder o produce & prominomz chin
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Tig, - 154

Stap 82 |A|

Step 18: |B]

Calealytion for new X od {anpus. A,
Srep ;. Provisional Ovelussl Plane wed Ors Goc.

Foreeusts of Cranial and Faeig] Malfix; Condyle (Cpl, Wasien (],
Mazxzltany beight (Co-Ans), 30 Axda, Anterbor ramal {R5%



Fig 7-10L

wiep Ii: The forecested mandible 4= seen in Fig. 7=334 s adjpsted 1o the mretix
seen in Fio, 7-158,

A, The sondyle 1= mowed posecnorly o the now Cp position and maintained oo
the: Frankfor Place anwess dizplacement »az deteoed at (003 mro.2 per vear.

B. 'The tendency s lhal the X Axds Tboen ariginal O wall eeman steble

C. The B3 or Erowil wend fo mowe dmestly verlaeadlly.
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big. 7-16 Kbep f4: “uperimposed at W o chjestivizing Poini & and Anz. The aewral
ouening alths N-Ce-Ans angle s 005* por vear. Additiooal Genizes
Lp i0 6% have been demonsereted wsth cenacal traction. Dty
TunTCHCTE tToETIcEt poel by age 17,6 vears.
Sep 17 TEe reduction of e crrvexity w3 0 mm. TRz wes 1o be produced by
allopedizs plus nuzural fomward arowth of tae ches seen in g 7-15,

-



Step 18-
Siep I

Srep 20

The Al'o plane und Divine Froposion '« employed for a tneta eofersnce.
The lewer Incisor is placed on the aeclusal plone 4t +1.5 mm. Lo the APo
Flane. The upper s so1 50 2 ;. everbile and ovarjet o the o cotive.
The lower melar i pleced st 235 mun. from the ‘ower ineisor tp and

L5 mm. beles e gocluse] plane, The spper is placed in Class T

N



Fig. 7-184

8tep 210 The cose tip (P is predicien from the anterior nasal gpiree {Ans) o
yrow direetiy forward § 0. per veer. Note dot n elrple Koep arp lines parzile?
Step 22: Shitt forward and copy nuse tip abone 3 em i both directiosne,

Step 23 Fill ot contour of the upper nose to sefl liswe Masien {n},



Fig,

7-1&8B

Siap 240

Niep 237
Sty 26:

Subnasall moves downward srdl forwesred £.35 mm. pur o looon Jewer
Curve ul ailenor asal spioe.

Lhe npper ip, over time, thickens 0,2 mm, pur poar,

The uppser sofl tissce is shown.



Fig, 7-1&0

Step 27;

iep 28-
Nter 29:
Stap 30
Siep F1:

Interineisa: painl s ot the blseclion of the wverbite-overiet  Suparimpone
17 and 18 on that nevint which rotates "T'1 bagkopaard 2o uncurl the Jower
lip, Mot the change e dirscsion ol the tower lip ar amows,

Mot Ui change in lip postion.

Supenmpose om B Paint which chanees very inle.

Two factors for calealalion: chin drop and prowth,

Addd to ckin 0.2 mem. - 0.25 mm. per venr,



Fiz. 7-188  Step 240 Subnssali meoves coveieeand end forward 035 mm, per vear lrem lower
Curve of anterior oaseal speoe.
Nrep 25: Theupper lip, over time, thckens 0.2 mim. per veas
Mterr 260 Theupper soft tzme 15 shewm,



Fig. T-|&C

Moy 27:

Slep 28:
Srep 29;
© Mrep F0r
Step FI:

Irterineisal point iz at the Yizestion of the overbire-overjel, Suocrimpass
T1 and TF on that poing which rotates T1 backwrezd to uneun the Sawer
Fp. Mote the shange in dircoton of the [ower lip at arrows.

Iiote the change in lip position.

Superimpose gn B Point which changes very little.

Tweo laclars for zaledlason: shin drop and wroweh,

Al éo cloa 0.2 i, - 0,23 run. per vear,

e -
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Four Pos. Anal.
of Forecast

big, 7-20L  Four Pestien Asalysis ol the lore-ranee forecest with iregment:
{3} Chin; {2} Mid-face reuction; (3) Relragéion of LI JeE LR ST S,
{4 Lingunl nrovement of lower ingisors, mels- stebilicalion,



N.N. O T2 [
17.6

B/8/80 ,,fhx%ii“
; l

big. 7-20¢1  The Snal petual trasmg (T2 Zor Nicholas five yoary later, Wote the ideal position of
Iag horweer inedsor end an srch depth of 23 mus. Kote the voginal 90° Tactal Aas sull !
exlsts cespile cervical lraption for the grek correstion.  Note in {hapeer Hight thar st
the firs slags i€ wits opencd 2° but later closed.



Technigue Far Profile Soft Tissue with Treatment

Tae prodic tod soft tissues can be based on Lhe Torecast withool fesalmest seon
in Figure 7-7. The ma'e NN will be sriplesced M he demansiranen of weps
pienrerl s that teotl changes oo be corelored with the Zesecsst o one proscdass
(sce Fipures 7-14 to F=15), '

| “oote: MEspe S-ZH0 wnl] e formed i the lepends for Fipures 7- 144 thoough 7-17 ]
The Nose

Stz 210 Predicn the nose 1p frome dhe Ans witly legalment Lhe szme as withows
treamaent (eitk the Org lne paralel at Ans), The predicted Ans will
change with Pon (rosz 1ipl. The tp is oweed 1.0 . pee year, Mace a
wars [or Mo (g, ¥ 1HA )
Mg The nose tip s somezines pulled cowaneard sligliiy wish upper
S girade ared when this s relessed she pose tip wall elesate somewhet.
Howrever. the palzis with Ans wilt also be atfecred.

.‘_':.'?::.1: S Ebifm b Mnrecass Dhesclowestel angt S E Shis pnmE contemT

Step 23: Clonnect the nose tip 10 the tlssue ower the nazal nene fron above and

exrenid ureard o the Masion area (see JHg, 7-1640
MNaote: Tre upper one half of the nose (the nasa! bones) wAL ase be

affecie] By masillary avthapedics. Nommal nose groselh in Lhe absensce
cf trestment iz concenaric fsee Figs, &1 and 5-2 % 1lowever, from the
ciiocts of prodrnaive maxillary crihopedic change the contour cf 1o
rose wi feross over” Lo contour of the aripinal outline e Class 11
Thee trese wal) Decome roore Foraurad 1 Lless 110 wach U:'L]‘.ul‘.le'.r_li-.‘:
treatrcit.

The Upper Lip

Sty 24 Wark & poinr for the scbresasi area desmoward and forward fromm he
curve of the nasal spine, the swoe s for womal groseh (0035 mm. oer
yeary. Fill In the lip ares anterior to the indsor root (sec Fig. 7788

Condillonal Factors: When apper lip strain 1= witnessod the sabnascli peict is
mrud=d dewrvsued Lo 2 oo duriep Bpoclesure, WL eanmenl, siad wilo
mabwerzen | renease of sivain, L kacomes slovated to a nennald lecation,

Stowicn positicn is producsd maschy by lie lenglh er comdizions of slanin o

111



Step 29

Che zpmer Jp. The “smile En=" 15 also a parlicalar cocsideration for
extanishing Stosnion.

Srep 230 Forsowt the thiekaes: incease of the coper I'p %) by adding 02 ror.
pervear incong range {sec Fig, 7-158).

Conditional Fagctors: The short-range prediction of the upper lin chickness
wWith Lrestrnent is contingena or: the amonn | of mavement of -he Ut incisor.
Liva pretrusive stite of the upper indzor, the {im wili be unned as § gy
surelosien in funetion, When the incisor is redweed in short range the ip
wilf thicken in a working hypothesis of & ratio of 1 mm, for cach % mon,
of incisor retraction. Thus, a 9 o retracton will witziess a 3 man, jocrcase
i zhiz lip, as seent from the closcd anosth postion. Howover, during
retention readspration ocours. The Gp tends to esta®iish o nonral thickness
and comlear withik Tour Lo Ave yesis.

Step 26 The upver lips (1), stomior 208, and nuse {7ond 21e now revesisd (son
= Lk L a - . .

Fig. ¥-18T).

The Lower Lip

ep 29 (1} Suporitnposs Ue ortginal on the Interincisal Poboe ard che

Intorincisal Fenoe of the forecasted corrected condizion {as in Cluss 11,
Thivigon 1) (Fig T-18-000,
(2] Copy the thickness af che Mo 21 Ghe dosmiasrd and Forwasd oor,

{33 Add 12 mme. per vea 1 thae fower Ao hickncss [ar groweh hange:.

Conditional Facioss: This step is perhaps the most cifficuin for
clindcians to percejve, Jraring treatment of {ass [T, Division L, the lowsr I
15 reversed] [rom uncer the apper inclsor 1o g position above and antesjor Lo che
Hp el the uppar incisor. The placement of the upper incisor thuys atfects
the outcome nof the tower lip.

Ag the ower ncisor 1 miovedd funeore the scblabial area iz allegied  The
hest wey o lears: Lhis Sebevior is to sy groe f=avings of meny patiants
betore and after reatnen®,

Step 2B: The lowees s nesw eovealed.

P2

(17 Copy the ariginal thiclmess of the subla>ial furmome arer fsoft tiseee B

Coane )

A

e

I tome



(23 Add 01 100,15 mm. per jear to the thickness {see Fig, 7-18C0,

Conditienal Facrors: Depending spon te arount of orattision reduetjor aoc
the arrocat of mandibular prowth Sehavdor the 507 dissue at Point B aibdasially
will move up or down, ISzelly, in conditions with £ severe sublatial l:“"~1'|,l:1:|,|_|_|l_|_.|
the teech ey be moved Joremrd 1o help release 1he need lor mencalis adaoration.
Either lip suetching exerises or quadcatus inferioris-inclscvus-transversaris
surgery may be emploved. This srca is remarkably influenced by positions of the
lower Tnciser due wouhe small amenst of groweh change in intemunental chicones;
ut sulilabialcs,

T"he Chin

Step 30 Recontowr tha chin ws fozecasied wish the proposed treatment, and add 420

T BeT yenT 1 R0l tissee pogonion for fomalos and 0.25 mun. for rales.

Seep 31r The contours of che chin are now complezed (zes Fig. 7- 18]

Conditionol Factors:

[f the denture heighe (Ans-Xi.Pm} has been incresscd, lio strain ¢ ey e
incrsased as well. The zof tizgsue cain conuoer will Lherelore net i,
Also, 3 weeater dental protmisions are produced the chin will remain clevated
fzr purposcs of lip desure. Howvever, iF denture haight s maintained or
reduced, and & proizusion is reducsd, the s07t tissue chin contour wil drop
dowm and be more svendy disaibured. Prediciion of chin change is
contingent, therefore, on weatment success,  WHejerr w0 resulls of Lhe ween
paLenLs,

Ity commen o wiiness rosideol menticis elovation of the chin even ofer
successtul treatmnent. Phvsicthorapeude sasistance here is nol to Se ignoees.

kK 3 ¥ =

The Complere VTG Forceast (Fips. 7-1%-A, 7-1%-E, 7-19C and

Figs. 7-20-A, 7-20-B, and 7-Z0-C)

The aose, as deseriper], i predicted From e anceanicre nazal soine, as nfluerced

L (1% natura: growrh and {2) changes produced by trcanmnent. The soti-tizsue chin is
E go p

pasitened and inereased by the awounts deseribed, This hecomes Lhe referencs

paints far Lhe Esthetic Tine.

The more JfEcul part, for the soft tissuc forccast, is the predicoien for the

1i3



gormosdi and Sromicn, The release of mepuadis func-or for relessing of the menzalis
cfThe chin e alio difraddt Total response to meacnent may take months o yeers,

Maling the Sale

Connpiere renderiog:, or images, made in lany range, prondee something
Largilale to show a patient {see Kig, 7-19 and Fig. 7-20), Such maging, when dane
will, zan help droratically with corinenieslion to the patient. Fur, of aroetay
sipreficance, it :lwo indicetes tobe smhodentise Uhe steps that will Be requires fon he
procuctior: or tac beautife] face and wiimae smile, The analvsis ol thie forecas: am
d prospective mechanical trecathent regire are deseribad in Lhdptcr Eight.

Encrews with the vracrdurs 15 a tremendions confidence-builder 1o both docer
snd patisnt. The rewards do jusiify (he effore,

The Tvlenuma =« Mechandcat Ohjectives and Grewth Superimposed

As grressed hefoe, the naturs] grow i matrix iz the ata'rr'ng hzse for Both Lhe
VIO and e VTG, But the resulting effects on ke masix of the mechanics 1
prucuse the chjsative, such s that for needed sioletal Ghange or for Lua b
mavements, are then supcrimposed aver that natural grmﬂh Expression. Tae
mectsnicn izhangzs required for cxcoaticn of a prlam ore thus mads evidens,

The “mevthmiometie setun” (VD or VIG) means adding 1he offects of
mandibular phy siologic rewation reselting fromm zech levelling, che additicnal e of
#1501, OF LAC proven henavicr fom a SFI-EClrIi. mirwlulity conplowed for aces ad boze
CoITZTION. todong munge (VTS The frrecsst hecomes AeThor a matier of
anticipalion of rebound,

In giher words, the prediction of 1he uldimare chin pesiton becames the
principsl target. dc is the prodoact of normal E‘rl:-‘i.".'?_h plus Lhe Inllusres of the mezhod
erployed for bite ranagement and the effeos of & parontar mode of trastior Qor (e
maxilio-riand:bular avck and he sleletal comecticn.

The Procvsses with Lthe Cvhernetic Cirdde

A5 the whala wrocess ina lorical sequeance was recnprised it was promrammec

—
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o Vie commizer. “There arnee the warldag of svbemetic fee@back av & orocess in the
VT consorution This weas explaiced ang sxtisited by ihe consimaction of a sjx-
factoree ryvbomcsic eirvie, It is sich an imisomant comeepr that m needs <o be

- sy

reviewes again, (g, 7200

Factew 1

Taciar s

Farror 3.

ihe posiirm of the chin lecane the first point ol relerence (Fig. 7-210.
The ohin s influenced by desired arthopedic chugges taleen ine proavc
‘nothe mid-face. This wes detarraine:? nf‘tcr provartin al Lhe randible weas
accounled for. The “Teedback™ for the dhin “ﬂ‘]|’] relute o Upping.
bodihy mowentent orirtrusion of <he appor anterior reeth, 10t Uhese
couldd wilect the plannirg of 1the slelotz] slteration of the pelazal 2.zns
arel Peirt A, Three planning processes are Uieveture involved. Toe
tirst is the planming of objectives, The second is the planning of
the mechanics to salisfy those objectives. The third sy be to
simphy anticipate the resalts of a standardiced clinical technigqae,

The second in the scquence invulves Lhie plinning of masillary
orthopedics for the recuciion of severs comverity or cancsvity of the
facz. It is hather corrmed with <he correction of spen iz, This Sl
comstitules a significunt contribudion 1o the chinien s
comprehension of orthopedic-orthodortics.

The mecharics needed lor seeletal comeotions n ymme oaticnts 3
scrLtinlzed Jf the mandible s S-&:*f-::lr]_‘-.* rorlused opel mnors than 1), che
emesxily problom is worsened When unrestrained mandhular spenivg
retazicn oot wish sone techuicues, irdhucding 11 ehepulf acadgaar
ST the upper molars the probiem of tavlio-mandibalor skele 2]
veclition, for Class [T i tnoresged, even dovhled, However, mandibeor
motution 5 the sabvalion inthe trcaanens of some Class 111 congiticons

wizhout = LTgery.

The thivd arca for sznning machamies js concermed with relstive denuge
cplacement within the predicred madllo-mandibalar skeletst
re]atic:mhip see Fip, 72210 Inordet o ceduce dental protmusions, or
prevent there foms des l'"U.J ng wll clder expansion L-::]":rm:n e s EA T
EIIRTICO Siing o be decmed recessarv, The maovaen vr"r_}
Biovroemezzive mechantes was o somimol mandibular Iotation, Loitize
natiral prosh, empley orhapedics to the micdiacs, and prevent
wnecssany woeth axraclionr and vssentizly droumvent erthagezl i,
I;I_i.TEf‘f:'_‘-.l'.



CYBERNETIC CIRCLE
FOE FLANNING OBJECTIVES

Fip. 7-21 S Few



specific lechnigue influence the lips and alfect the facial artractivensss?
The VTO-VTG prrcess has been lileened b “simulation” as crmploved
in tne space industry,

Fuctor &1 The fourth incerest lies with the esthetics of the profils, How will &

The main threst of the YTO-VTS oeercize is to provide a binsic frameswork for
uid in the sedecting of the mechanics to be used. The aim is to chouse o mey ol
te st practicaily achieve u resulz which would most closely sciisfy the objzctives.
Lac idea s to werk Loward these abjectives. An absolule repdiication is nat to be
exprted oeveuse o “prediction” or forecast does not need to be abaclute 4o be of
Benelit, The man ides is to aceeroplish the most copent objectives and @ have a
ricLhod to manitnr progress and nssess osets.

The comparisen of the forecasts 1o the notual is mmade vaes Pip, 742% and
Fig F-z,

Drtlocontisss cocasivnzlly Wil encacnter o patiznt whe goes inc an apen il
Or apers drastizaily an the Pacial Axis dodng and after treatment, In the pasy disse
patients were dismissed a3 simply veriical growrth problems. Homwever, EXPeTiETe
wth routine joinl Kezave in all palients has led o perhaps o differsat poiis of wiow,

= azee pussibdiities exdst Jor explanation for o Fagial Ax's oooning of & w &
First is 2 direct o1 indirect condvie comnression. This car be dure to 20 absence of
nesterior wwoth suppert, a denching Frbit, or a severe prandibular rovetor Fram the
mecharical therapry. The second peosgibility is an injury 1o the canilage. The third is
ndzgoneradive disease of the condvle. Some simiter hehmdor has been counciazed
i-:'j-::@.:-.él.l‘ni: ssontic chondrolvasis,

These apeing types of growl s caszs have bean sehmilted by same
irvestigatoss 1o show the nadequacy of forceasting. Howeser, diserse states and
saasmrophic accidents sheuld ner Se counted ay & pan of Wthe forzcasting thanny
st such evenls are without forwazd rolice, ¥e have dapnosed some of these Dy
carly signg i the joint Xorays,

A petiznt is shewer {Fig 7-22-A8) inwhoo the deciduous lower eesh wore Josc
carly 2nd clicking was already present by age %4 y=ars, Tl patiens, in zddition, was
serially evizsesed. Thae records revea” that degenerarive ‘oire disease ensued
Fig. ¥.23-R

Surh patizots demonsirace che use of £ neeme! Marecsst oz o dlagrostic el i
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other werds, when the foreos: e grossv in ercr, there must be a coese which the
chiniciar TEY seel the t.":':llh_'l:'lzﬂ'_-::ll‘ fer. Ma ¢ ratisnis wilteo, & diseased jointor 2
15kl l"|l.’-u‘1'HE¢‘ bave boon noted o swpress this groseh behovior (Fig, 7-22.C).

STMMARY AND CONCLUSIONS

The corstnution of an image for the visualization of orthsdontic-orttovedic
chjzctives mav appear L be cuinplex, [Lowever, if cach component is learned
separately mooecomes less compiiestad and wiimataly quice easy. T is g rewsrding
Slirical cxpetience 1o plen in detail and reark esser tially the perlecion songht

Mzling choices in objectives is based on the belief of treatmen,
possibifttics or limitations, Tacss possililiiies, in oo, areioherert inothe
selection of agpliances and (he rasnmer inowkach they are empiosged,

There arc cight perplexing predicaments chat have characterized ssmes i
ardexleniies for Lhe pasl cenany, These concern {1) Lo abilioy 1o produce skelctal
sharge permuanently (or nmhopedics), (2} the capability of moving melass distally,
(3) the possibility of intresior of teeth and (4] the wisdom of foraard displarermen
al the lower arch. This in tarn s related oo he salegy of [3) eithar uhe espunsion of
srohiss lor the creation of space or for the sZherence to she onpins]l “ddpe”™. Fumher
onZusicns lie with che capacicy o () altor e musculer orel covircmner.

Thie Goal v cliemees ore relzted o (7)) eorly treatment and (8) tac taculry
to produern rolinoic torccests of the fatire sither with crwithout treazment. The
presens thesiz declarcs that 1his is possthle, feasible, 2nd in fact s the stae of ihe
wrt,

A1 the forcgoing cllemrarzs are cornecied in Lhe exorcise 12 “beogin with dhe o
visuslized” Al these elerenis are [2etors in the gyothesis of the indivicie] pars
corcermed i the creatment and srowtt process, While sbuchale predicgens e
unreslistic, a forecast need net be perfect in order to serve as o moide and poine
thie Dewer way oward respeciabile objeciives,

The prifession, the specialty of orthedontics, com be emaveed and improse |
by the sephisticadion oflcred chrongh wse al the visualizacion methods proven
througt che last halb-century, The profession should pe bevord rmodel anshesis 2l
made: plarnirg sven if roordsd or a- articulaior.



liach clizivian can perreive hiclogic urach sncl can reengnize tne gloricus
majesty of MNature through the vse of his toehl Al can brenefit o2 lnoeeedpe, slall anc
adwences in tocomclemy continue to pregress toward the berterment of sacety,
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PREDICTION, PLANNING,
CONSTRUCTION and MECHANICE

CHATTER EIGHT
MECHANICS FOR LXECUTION OF THE VIG -
THE NEW PARADIGM

INTRODUCTTON - A New Paradigm for Mechanics

Tt vendering of the requirzd dencal and shplets] corrections for the YO, and
the poals 1o matucity foe the ¥WTG, go unappreciated i the, orthodontist is
mechanically tnept. Until the §950s crthedenzic graduate schanls rongistea of a cne-
wear currictdum. One brackst, oo Lok and one arch wire and the use of
intermaxilary efastics wore said “ta dot ail” wilh the Edgewise mechamsm. "anes
huove changed.

Cusrent orthodontic and orehapedic “possibility™ rests witly chie wsdes seanding
and mastery of several trestiment modalities. This iz because all appliances do
not produce the same result, kronicslby, even the same appliance when used|
differenchy nay produce dittfeent reactions, Alse, the use of a given appliance ac
differens sges will produwce suill different offects, Consequenily the spocialist in
orthodonrics, for the wew willenium, has not only a new paradigem for progoessive
compmmicarion with cephaltmeetries bt alsc a new paradigm for mechaics.®

TREATMENT MECHANTCS AND RESULTING LUTLECTS

The anticipation of specitic tresiment. mechanics on mandibolar gdrvsiologie
rotation was il inte the first YTO (short ranpe}, This was based on daca. <linical
cxXpericnse, tntwtion and with forethought of the mechanicz!| influence by the
rmethod to be chosen, It is shown that 1he effect of chin behaviors is relatad o

*Spe Roberr M. Ricketts, Prosresvive Cephalumetrica: Fovadigm 2030 {17067 and
Rolvert M. Ricketie, Comceprs of Aachonion arel Biopmeclianics (1997 and The Wisdee of
Srotional Mechdos: iermadilmy Traction in Nom-fadraction Therary {1997).
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bhiodor of 4 e oaser maclar reladive Lo velarence of the Peoryrmid werlicu | ek Fuodal
Axis (Fig. 8-1).

For she programaoning of mandibafar rouaien, very stimply. the more major the
Class IE relation, vhe decpor Lhe bite: and the more extensiee The chosen convexily
chanyge, the lomgrer wos e Uoie required foe the mechanics to operate. I other
words, the actal goal of treatmens established the degree of dilficatry. This was
the thought bebind e Carl Gugine’s "wero base” idea.

Preventian of Rolation wilh Buoprogressive Mechanics

When 1Be YTO was st conceived . the factors {or bite tenvlling with promeolar
sxtrusion (revenserl cuevs} and arch correction with clastics were Thns superimposed
om an individwal twosvesr growh ok, Licdsor inorosios was considered
inpassible an that deme (1950). A sample of deep bite Class [ Lhivigion | petients
trested with classic Vidgewise nnn-esleaciion revealed a mcan of o four-depree (37
apening rotation of the Facla!l Axds, This was now saendolall Sowre rotased as much
ad neven depress {7 within ane wvear (Fig, &2 and Fig. B-2B) Such findings
exevted a prowerful ifluencs oo the anthor voward the deseclopment of the
Bicprogressive Philosophy.

These zame frdings led praciitinness in the Tweed school 20 employ
dircoricnal headgear s "1™ heoles off the maxillare arch, Rescarch sevealed thal e
high pult off the molars was not nearly as successiul as thearizec {for the
Leshiandor of e chin.

The cuesticn may be asked, “¥Weould the laxge Doy of erthodongists be able o
exarac e Lo s I Gf Hicir panients withoot the aid of Lailiny Arches, segmentcd
mechanics, and cxtracssl maction?”

‘The Binprogressve philosephy congists of intrasion mechantes, transfarmao
anwchcrage, and comiczl anchorage. Thue, opening rotation, rosuldng Erom LiLe-
beveling and prosinea] anchosage, has been climinated! {See Chaptler Sever) Cortcal
anchorape and sectional or segreenial mechanics dramatically changed the effects
for inter-aich correction votations with elustics, Ceevical headpear, aseid properly,
lias been stuvam Anininrde Jower malars, and helped tereporatly ad least in scme
paricnis 7o sormdae vertical condylar wnd ramal groweh, and 2 subsequenc Froryearel
gronvth rotation of The chin.

'\u.l
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Lhangs in 2 ¥r,

No change of
normal Axig

Opening of fAxis - Clesing of Axis

Fiz. §-1 A, With norna] growtt it a normal faes, wod woane! eruption wf e lower mo.ar. the
motaT #All mave Toreard 30 o W twe VoS,

B. A upening i 3 reduces offective lorward moverens fy | .

(. Ulozing of he axis 37 (i posabled wonld inorease the farwesd movernesd Lo & o



Ghondard Bdgawise 10<H /
T1L Ape 11.40
=1k *

T2 Edgewige-Rlaaiing /
Age 135D y

=18

Fiyr, 824 Tigwise in 1948 Camnersites of zroup of palients with Tl beginning &ad T2 at

refention. Node inean opening of Facial Axis and facial heigar sven atter 6 montks of
“aochorage prepacation”.



T1 T1.40
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EDGIRWISE

Extrusion

Fin. 8-20 (13 Qpening chin rogation, (2} limited oobopedics, (31 continucd Smeanl reolar
inzisor passition. (4} Loss of lower zochorage.



CALCUTATICNS FOR MANDIBULAR AUTO-ROTATION
Trearment Programs Designed lor Lhe Computer Need to he Linderstood!

Yolwe j:_]dg;[m::l I5 cromien b roacle b‘}? A COTPITCT, {_--!'JI'l.'.:it'-lilltﬂ'llJ_‘:.-'., values --
depending on difficolty - Fzd o be facvared by the author in 19700 Each 3 oawme, ol
Class 1 rrolsr sdivstnen. eeguined was woighted (0257 for gpening of the Facial Axis
(cr the Condyle Axs), Brenvse theypacal Class T8 is 6 mum. disorepand ‘nole malar,
Lbie cowzeslion wesoll (0.25% K 6) would leac o 1.537 of Bkely ellcet on the Faclal Axda
excluding vtber factors,

_ in addition, exossive e rls:pL]'. a8 At Thot Timw cnrmeciecd h}f arch Ir:vr:':.]ing.
This method wher emploved introduced a second factor for rotadional
calculatinn. Tac)k millimcrer of cxecssive deep bive wo le corrected was weighted also
for 0.25° of openng on the Vacial Agis. With a 6 oo deep bive Uhis would add
swdbica 1.5% opening on the Facial Axds, Thus, decp bite Clasy 1T would averape
abowut 1547, as was Tound. '

fiuL a Lhied tactor 2o be progromuned was for Lhe amount of reduction ol Point
Acuopteruplared. Before mavillans orthopedics was recagnized, this was relatec to g
palatal torguing wction on the rools of the upper indigors. 'Ihis aso meant a
areater ancholage pequitement, Ay this need was added, correspondingly more
it atienal apeaing of the Facial Auds could be expeoted and, henee, cven proster

rotation tendency with nechamios.

Pain

But thers wes u fonreh Tactor mose diffionlt <o licipa e In padents with very
severe Class 11, a vory low paio threshaold wasz ali0 asscclated wioh ex leame aopenings,
The propriocepiive aspects and pain were difficnl 10 pre-assoss.

By 98] findings indicate by Banmringd et 2] thar Mgk ol headgear off the
mnelars could produce condylar groweh Inbibizion theough what {3 theonized 1o e the
provess of condyle eompression cused by Jose of postenior occlusion (even with
activaiees). High-pall in many paticnts aciwally produced an opening rodalion
which #t was theorstically designed to prevent! (Fig, H-3).

The Dangers of Incisor Interferenee
wlost arthodsntists assurue Lyl enandibalar romacion is cased essentiably by

vz extrsiem. '1his is prohably overstressed avd may e not the most essentialf
factar. For the suthor's oppinal fovestigations (o the 1840z, progress headplates were
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1'l High Frell
off Malurn

The aralvsiz 0% a case in 1w Breratore in whicl the upper melar was introdes] with igh
rull headgear. Muotice thet despite high pull the mandibls wis rotated GPLIL possibly
due b the catrusion and Dielsence of the upper incisor. Natics the inhilbied srowth
verdivully in the ranws, znd the croption ol the fower molar ferllowing the miryson of
Lhe: upper maolar, Also, niste e bluresss in the ered of the hsophansos which nuay
mbibit airway spece,



rtage regularky #i. thees-meonth iatervals in order 1o measare changes, kowas noled
Lhal. the mest dramatio amonnt of mandibular roation occurred when the
incisors were placed into interferemce aned while the reduction ol the Class Tl vas
sUN incomplete (see L3g. #8-30 This finding pave rise wo the admonition 1o trear the
overhite before the overjet, It Sl e roeughe forth research for the improvement
al mechanics for the conleol of mandibular suto-redation.

Fationale of the Original Compuies Cul-ofl Programmed st .
a Fwo-ilegree Hotation L

By 1970 cther miodalities 1ad cneered dnwe vse in the profession at large, Laal-
arch exlaction had lang been emplorved lor severe Clazs W o Class T cases, Uhility
Archies becarie popular. Intrusion of indsres with Udlity Arches hecarme a more
widely emploved oldecive. Segmentod mechanics, 1ope Ter with Tower buccak cortical
druhmagﬁ, ey F_l'I.'E'._I:I. loweor mokar exirasion. BlOpropressive crthodontists, using A
the compner service, were thos teughc that @ cueolT of 2* on the Faclal Axis
was programmues) (Fig, B3

The racionale was that informed orchidonlisie would moniter their
treatmwent,  Wlen 2% or more rotation was 1o be experiencad, studerts ar clideians
vsing |he computer service were advizal Lhal other mechuieal devices should be
cmploved for that patient In. crdes to wvoid worsening of the Class 1 relation. In
crher words, when more than 2° rotaiion ocourred, the treatment regime should be
changed!

This peinciple was noL understood 5y the groap eom Baylor Uirdversily whe
s [aivly tasted the laboratony service, after the fact. with pavients from a Toas
vractice which «id noec cmplay lower inedsor inlrusion. Thiz the conputer progrant L
was Falsely condernneal by enfleagues not kaowledgeable of the computer 20
peewiginnal cuteoff. The misses were [ouend o patlonts where abnconal rotation
appoarod to b tadrogenically produced (1ig. -2,

The Short Hange, or ¥TO

In Chapeers Five, $ix, and Scven the long range was cmphasized, e
ronsleueiion of a ¥TO (for twn veurs' Guraiion} constitutes ao ellor to provide Lhe _
orthodontist wilh a stmelation of the individusl o active treamment s end. Tois o ‘
process ko cnable the operaiar 1o weigh the mechardeal prospects. Tt is thus
"Prospecive’. an suggested by D Michel Langlade. '
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Faz. 84 Praien) 3.0 ape 7.2 vears, open bite, Class 1. Treated with cervical traerien, The
ST was programmed for 2% apendng hot anly 1® oceueeed (859" to 837 Fazisl Asxis).
Tihis was despite a maor crhopedie change i the maaxlla [ N-Co- Ang chanes 071



Fiz. E-5

Tacient laken from & publicalion, also treated with high-pull as seen in Fig, ¥-3, [ha
Coltpier wiy condemmed lar missing the predietion on this case. The commeer,
Rowvever, 14 orogreeumed 1o ot off at a 2¢ rotation of the Fecigl Axis. This is 7% and ||
rnm, Bf the chin.

Mot the dawnward and bacswand tipping of he palute and sxussion ol ihe upper
wmcisor. 18 waould speear thiy posstbly condyle compression and interforence o the
aiLerior sepment has inosdinately rotated the mandible backoward.

g
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In Fomales at age 12 to L3 che WO (2 vears? and the VL O3 ar minee yents)
axe Lhe sane because ol groweh cut-offs. Tlowever, rebonmding may eecur later,

Tor demonstzation of the short range (3100 Lhe deep Site Class 1T high
comvesity ‘s shown in pactient NN wsed througheut this sl (Fig. 861

SEMANTICS BEGARDING MLCTIANLCS

I order to apply shysical science ta clindcal orthredmmties weentyeone terms are
recomdzed. The clefmilirmes are imporiant 1o help nderstand and comonuniecaie o s
clivdcal Basis and for purposes of s@ucorion,

elmitions of Importance:
L. Force - a push or s pall, is likened to weiphi and is so measured on s clingesl
Liasts,

2. Mechanics - is the scicnee of building awd wing machines. Iris the absunet
ilea of lorce, motion and stress, hynamies = movement o1
kineiios. Siatics = suill bodias, -

3. Torvque - The product of forec times the lever arn is called torgae or sl
Lbe wensenn o Lhe Toroe.
Terque — Forve X Eaver Arm
To incressc torgue. the force van be incrcasad or e lover arm
ey D jugreased. The word is misused in orthedamics for
“torepue” in g Beascker, b it 1s understood peverdw s,

A Work - The: precduct of the foree cxarted and The disiance the hody
e s,
Wiarle — Force X Distonee
Novworl s weenmyplished wnless mmoecezzrenl s atlaincd.

3. Power - Poiaer = resirictod to zire rate of worl.
Pirrer = MY
T

I effect it 75 enwvament achicved divided Ty Uhe e It is plocsl.

6. Efficiency - Ulsedi] cuepiywork
]_11,1_11_]1; weirk
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7.

R.

1L

1.

(>3

12,

1.

15.

Ff

Friction - ¥Frictional forces opposc moticn, depend apon the savlace, snd ape
Jdirectly proportionr: | tn the foree pushing one surface againse the
ather. '

(K CowlMicient ol MMation - R’ Rr_ﬁ_uﬂmw_f!tmﬂfﬂﬂim

Mo Turee normel te the surface
Newron's Laws

First lana A body perudsts at restovn inoncien wncil acted upon,
Seccnd g The foree requirzd to accclezate rooaon iz peaporliona? 40

e poacloct gl mass anc dhe accelerazion prodoced.

Foroe = Mass X Scceleralion

Ihierd law: Action and reaction are cgual and opposite,

hds ix g prodovwnd bew for elinical mechanics.

Enexgy - s the capacily [oc doing worle, Kincdc enerpr 35 metion, all ciher
iz potenzial,

Ippulse - ke prodact of 3 Fares and the 1ume 1t accs inoaceelcrating a body,
Impulse = Force X Lime

Muornend
a. Fendenoy to couse Totation winal o cenler or axis,
b. A measwe of this tondonoy,
. Lhe 111‘:1Llur.:l. ul A Hl'Jl'ZL'fiﬁ el Toroe, mass, volume, ond its
peopendiculor distanee [romn i s, Tulerum, or planc (terquc).

ttonle’s Law - Lilil the elasiic lundc is seached, strain bs proportionsl 1o
stress, defleclion ol a crdl is proportional o force applied:

arinciple af spring scale,

Froporticnal Limit - Point of deflection v @ wire al winich permzment
e lrrmalion coours - same as <lastic dmit.

Load Deflection Rate - force disdded by defleciinn; Joad to produce a unit
deflection {spring constann) {undl i is reached).

Allawralile "‘ir*'é'ﬂrking Load - Maxdmuen load - greatest leraed withirur
defornation.

Tentroid - Cender ol gravity (center of movoment).

L P

S

LR

i“':l. - :.:.
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18,

19

20

21.

WMPF Ratie - Maoment foree ratic: o guendty for #valnation af 2 lever amm.

Sourees of mecharicul sdvaneage - tesers, goring, sorews, inclinge olane,
wheel. (Hidraolics 1s 2 szparate casc.)

T}-‘PES of levers - rlglﬂ' Bear Tuming alw cne agis ar fuloram:

PN - E N Fulomam i Lhe middle with sewer and woigle or each el
ibazznoed scale).

B Class I1 - Bulenum omoome ened wich weighr in middle and power on
the opocsite end (whoeelharrawe) (heely

= Class ITF - Fulerum on ome enad woidy poswer in the middle and weighs
on the opposite znd (elibow jrinn).

Couple, in mechandes - Trwa equal frees prodicing rotation by meoving i
paralle]l but opposite dizections.

Pressure « Foree distibuled over o surface imeasured by fonce per undt sies
ishiwst).



l'arce and Pressure Conlroversips

It comrmunicariog regasding mechanics there as heen alarge void.
{rihodontists tallo about force, but apply pressure,  Poiocarily, the forcs amoundts
emploved relalive 10 common relerences such as lighe and heavy were never syrewdd
upon  Also, conlooversies sl rape cver indermiltend, canlinuous, intecrapied or
constant use. [n additicn, daylime or nightiime of Full tioe application is dobated.
Firally, The direction al a loree or s pressuee neesled (o beaken inun account. All
the dilenunas booame confusing w the student, Conscquenthy, a paclicafar Lechngca)l
scheme Lended Lo be azeepted by the goudent or clinddian wnder the Iabek of
“mechanics” or an avthor’s ar imventor’s “technique”,

Force Classificalion

I an oitert v hclp ortablish grounds for commouomicntion. @ charl was propoded
L% the amher and was prescnied o and acocpted by both Reitan and Srorey in the
varhv 1 9a0s, Thess levels reparding fores {no pressare] are seen in Chars VL

Pressure
1 Topmeencenr, wher wnclerslooed i a concrele manner, in Lhe Hnal anzlysis the

arthocontist mest dend with the evaluation of pressares. Over whal area of hone v

conaective Hssue is a given foree placed against? Is it spread oot oaver o broad sitoge
of i5 i crnlined 10 the woot of a singie lower incisar. Tn other words, the same toroc
iy b applicd. bot a vass differcnce npressure ey resali
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CHART VI
CLASSIFICATION OfF TORCE

Relationship of Crams to Ounces

Dunces (irams Lo e
3 [4.17 Wery light
| AH.3495
2 506 Light
i) Ry
1 11352
3 141.5
() 1698 Intormediae
i 194, 1
8 2264
9 254, 7

ILL 2830

Il 3113 | ey
14 340 )
13 a7

11 Ry Ls I

13 424 3

| £ i1 Ik 330 Very Heavy
32 2 M 47 .

48 £ Jhs) | 5608

Frw eennding our for ¢linicel e, one ounce is considersd roughly 30 grons.
b, Lhiree cunces for Intermaedliary Leaction, for cxareple, is nearly 100
mramns, gnd e ouoves is considered abeut P50 grians. Rounding out in ihis
enaTUnEr mnakes it casicr to ciloals e,
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1¥iiMereniial Force or 1¥ferential TPressure?

Drilerenwial fomce s o nelsnwser. s is becanse action and rcaction sre oglal,
as proposed tn Newton’s Third Lawe But ditfercneial pressure is o rezlivy. Uhig e
also prerlying w nrihodontic bicenechanics because reslstances arc Proseie ool a
biclegic basis. [lence, a teaching rmamal, “Comepss of Meckamios and Biomechanion™ was
[oemulatedd by the author 10 heop explain the relateonships of applicd mechanios oo
thie Hvings patieect.

Rood Rating Scales
For oedinary medullary bone a pressurz of orc mram (L w3 per soeane
millimet=r of entaoe root surface was sodvocaled for loalio moversenls in 1970, Tt has

since been generslly accepred {Fig. 8-6A) for voot rating in the werlioai.

But for medification of the shvealar plates (the ridge] for expansion one-
Fall gram (0.5 gr.) of force per millirnctor of surface avcs was advised (see Lig, 5-681

Fror chie differentinl building of anchorage, frrces ol Tan o four Jrama

{2-% gr.y por ooml® wore rocommenced agamst cormical home wa wliens possible They
shicaalel bes intermpled in nuiare. (See Koot Rating Soales, Fip 8-GO

Surtwre Rating

As o muatzer of interost, the snaxdliamy watare sreas were groashy analyscd and
sstimated in an adule foreale siall (Fig 2-77)

RIIEET O I Area Per Side in mm.2  Tuotul
Mlanillary-palatine-spenold arca (huttress; &l
Avamnatico-Sphennical al
Zyromnaiico-mazilany Lransmiacled to

otk sithares |
Wik masddlacy palaiire zomplex 103}
Mlaxillo-Mroneal 25
Sypomatico-Trmial o
Loypocnativo-enpnre] 25 5%




SAGITTAL PLANE
ROOT RATING SCALE

2
mg
b330 55 75 73 40 50
sfjunre ’
M0 mitlimoler | =i,
ri G'
A v !
110 60 40 80 35 35
ACTIVATE
...... e, e | only 2mm
&y
e a VA
== §§.~—~*
; e, _
: E‘T‘-J;T—I:
* S l?'.'l.:.__ _ FTE!
ﬂh“"-«ﬁ-l‘ .
~ Use no more than
.ﬂ..ﬂ___h___m 130 grams
: --—_.(w’ B total
Fg 8-6A  Abover T'he enlace rmean dizar of roors in the jine of sagitce! movements it mem. The

eme gram per i value applies to mevement Lewesn she wlveolar wakls, Por
unchorage the forces ars increased two to [owr limey and the pleres are enpaged. tor
modilicalaon al the Adgae the foroe s reduced to .5 mams per . ®  Below: the
apphention demonstrated -- retraction secinns exar. T3 oracss per mon. dcoivatian.



BONE ENGAGEMENT
A 1 gram per mm.Z2
B For Sclerosis X 2 opr X ¢ grams

{ For cortical change 1/2 gram

B 200 309 160 2tod Erams

40 20 25 | 172 gram

A 100 105 6060 70 25 26 BO 50

C| 50 55 30 80 35 15 15
B 20C  2p B0

Tig. 3-01 Transverse Eoot Ratings:

Ao Far movements in eoncellous beme. | prarn per imm 2 Is a standad wivrence,
E. Forces [or ynchorage 2 fo 4 tmes the stendgrd.

(. Ruccal-Labial vxpansion 0.5 pr ¥4 sram per mra 2 {fo- rdps modification),



INTRUSIVE
FRESSURES

70 8O 30 30 45 30 40

pguasre '!ge‘ﬁa

millimeter

K R XXKEN

/5 B85 . 2030 35 20 0

1 gram per mm.<

Fig. §-6C The meat sa'culations s a working valus 6 ane squere pun. of enface roo: surface
the vertical plane, ™ ose molars cer: bue inmuded with 80 g:amy oF continsous force
wriali [ower Inesocs regaire only 20 aramns m e,



Fig &-7

Sitares conoecting the maxilka to the upper jaw cornples arg darkenec. Sec toxt for
calpelatives,

ke o



In additian, the ares rasl be estimared For surface presentaticn in the Cifferent
directiones. Poe insrance, the resistance i palalal wilening, the aress ieoived with
high pull headgear interiony or posteriorly, or the wens in cervical traction ad whe
pw | el innarmmzsdllary clastics Class L and Class TOL

Fstirnates of resistant aveas 1 the maxdllo-svmomatec area were roughly S35, of
tar b parre werk ahle, ranged from 300 to 37 s, nm. of swoface e,

In the vouager child patient with deciducus tecth an extmorab Save Tos widh
U rrams | 150 per sde) moves the midface coruples. AL the mived dentizion i gz
S grams {250 per side), At the yeung permanent deviitinn a Jocee of 70 mramy
(350 per sisde) s adeouste. This matches the anoee caledkstion,

COMMON MOLALITILES

Orthedoniicss o the teehnigue-oreniad alizician may be s wwler of lidaeg
the paticnt to a techrigne. T has even been likened wo Titting the diugnosis Lo the
treatment technigque, The essence of Lthe cntine WO s Lhac ic indicaecs to the
rclividnal clinician the more decailed nagure of the soochardeal drealmenl preblem.
Witk the vse of the four-sosition analogy of the forecast. aithedontios beoomes
rather the determinazion o gesign of a specific techinique bascd on the
ardividual's necds end individual objecrives.

$¥her accepred as the goad, 1he YTO hocomes The lramesork tor selecling the
sotusl mechamics. Thus, two plans are concelved. One is planning the objectives
(the ¥TO). Tle securnd, 1he analvsis of tive VI, 15 planning by wsing the abjectives
Ly calculate anchorage resuitentent,

The staging prowedears is wscd for the sequescs of applisnee application. These
abiectives are FulEtlled by the seleclion of mechanics from ot least 20 modalitiey
cagrently ermplisved.

Lach ol the modalities lsted tand more] can be selooed for dhe achicverment. of
specitic chjedtives. Liach appliance or proosdare is leamed snd minstered separarcly.
These are synthesized indo a conercie individoalized plan in crder to pru wluce the

ctfeors anud Ir":n-l._]] t5 sought with the ndiddwal VUG (The mas, cornmaonly used ave
noec] by 2storiels, )
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Fatracral - corvical or facial
Claad Hielix - Bi Helix
tIolity Arch (several vadations)
seciionals (8 Lypes)
Buraper-Lar
Crickeld,
Fizwel Lingueal (o types)
L pper Inclsor Trtousicn
Poguring dechanizms (6]
*10.  Straight Wire (Rickerts classic)
il Tlastics
2Z Thrmels
quocze TIcarmens
id.  Myolanetional Procedures
15,  DRiotemplate dManasement
6. Ligacion derthods 4
7. Wi s 0167« 1] A" T:.]gi]n:u; Blue ﬂn:‘u‘:uf.‘.- e neli ng
COERIOTETEL) b

- &+ B

i L e

* 15 Intrsoral Regalation
180 Simple Sargedes (40
A, Orrheymerbic Sorgeres

Crertoin of che modalities isted can produce chianges o skeielal raxille-
manaibabsr roiations. Beth the Quad Helsx and extrsorol devces when epayeyesd
cerrectly, for thar purpose, car procuce three-dimensional skeletal change inthe
maxzlene complox, Cervcaf troction by veaw of an exinmive aclion on Lhe wpper
molar is thought to ndeoe a temparany stirnulation of condylar aned verton” eamal
gronwl by ol 1he mandible i some patienls. Intermaxiliary clastics applicd
vigorously can produce a digtal bending of the mandible as do mandibular
posturing devices (in the short torm).

Prossures cmploved 04 range of 1 ram per e cross secdon of the rocls s
succesalal inintrusion ol tee1n. Sectional mecianics has been shown to accoruplish
langes inearch corzeeion ot sclifve] by sieaighe-wiee levellitg avd elasiic reaction
atf fuell archies.

i Miote: The 016" or 041 mm.* Bk wire (Blgriloy blne) is adaptable fior dlmaos| any
tneclanical abyeclive clirucally whes wires are engploved.
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Reaper ior gross by, enrdcal soe borage and sorlowith rouscle resistames alse
can be a strong intluenee on he outcome of mechsndonl sherapsy.

Thus cach of the twenty major and monor roodalizes listed can be selected for
the achievement af specific objectives. Each when cpplicd separnicly orswerihesived
into x plan i) d prochue he eITects ancd resules :-:-:‘nughr. with tho YT or VI (wlich
15 based an provan possibilitics o start with),

CLASSIMCATION OF ORVHODONTIC TECHNIQUES

A further classitication ot crthodonric applionees, or lechniques, i3 basic 1o the
setectinn for NATTng of the objectives sot forth, The acceptanee of te use ol he
YW1 sy be condingent en agreement wilh the possibilitics presented therein.
The suthor. for nstance, has boeen approachesd Tneo her elinicians wit®h such
statenents as T canmal achiove Uhe results proposed by the corupaster with the
raechanics bemplo.”

lhis peompls Lhe autlor Lo 1'21:11*@", “That is the vozgen the prograns [ear %100
cedpmes for doctor preferences were orgiaaled.”

Thersiore a cinician must sot his or her o lieirs! Putients are (o be plaaned
vith differens schemies when the muoome iz in doube. The paticet can be offeresd
diffcrent ooticne, Thetapics are to be acoonplished for petient satisfaction. Thes i
Lhe slate :Jf ehe ardd

Seven General Tvpes of Applinnces SZmploved
i Biopregressive Philosophy

Uha iwpes or groups of appllances may be listed muder Oelhopedic,
Omdrodongic, Avsiliuey, Stebilicng, Shidding, Coaditioning, and Surgicsl
classifications.

A Orthopedic
Diefinition: cothopeodics is taken to moenn & -:'1.:.':ﬂgf'. in maxillo-rnandibular
sheefetal reiation thet would 1l have ocourred in the absenee of trentroed.

Techuically, howeeer, sethopedics is net concerned with just hone, dri s

inyolved with ]':-:_:-’_11_1::_-:, g scles, Tenees, cnrnective anues and cpi‘éhtl’mxx'.. In
orthodontics we may accopt the dea of ortiopedic appliances taat offres skoletal
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changes in ary of the thres dimenstons {horizontal, transverse and vertical].
Appliances cane be vger] inodilTerent ways. Some iy appoar to affecy ondy the welh
but, as deseribed Befare . oven o vertioak rotation of the mandible not accloring
naturally iz “orthopadic”.

Modslilkes for Oethopedics
1. Extraoral Tractinn
a Copvical
L. Iaciat {mask)
2. Croad 1lelix - filly expanded (600 grams)
a Tapid palatal splitker - Jackscrow
I, Bars - expansion arch (3]
3. Orthotics
a. Binemplate (splints)
koo J3tes pele les
c. Cherlays
4. Eevelling with “proximal” anclovage (may rotate muandible)
{Verlical)
Fritcrmasillary traction (may roiale the mandible aond may ellece a
palatal champe} {above 300 grarng)

':ul-l.

&, Scpueene trzatment for apen Iie

7. Posturing Devioes (6 types) (hoth reroovable aud {ieecds

The reroeds of 2 female patient (3d.60) are shoven for demnonstianion of
oet hopedics and shoert-tenn planning (sce Fig. #-4),

The male patient. MW, used throughou this manual is e show inshart
lerm (2 vears) In order w drmonsirate the VIV and ins exccurion tor arthpedic
charege (14p. 4-5).

B. Orthodontic

IDdefirition: Curthodontics is taken 1o mean alteration ol Lhe teeth and the
aheealar hone or the alignmert of teeth from one oo all of the seven posizions of
matocchmion described by Angle (mesorversion, distersersion, bucooversion,
hngum'crsi-::-n, 3a1it-rax--9.rsinn, infraversion, Ir,'-rz-ﬁm-ﬁrs'mn]_

M s often not recogized haw the exirusion of incisar teeth may influcnee Lhre
[rsition of the mandinle. .ﬂm applianoe that appeans nnoCclaus can b iof orihopealc
comsecuece il i1 rotates the mandibbe open.
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Ten medalizics usnaly considered crthielormn e ane:
Very light Straighl Wire (nen-bont)
Crontinaous wire (coneatenated )
Crickeel applances

Limgraal srches {springs;

Chuad Heliv (below 250 grams)
Lxlezoral traction {heloe TS0 grarns)
Irtesoral tractior {below E50 grams)
Trlewsion mechanics

mectional mechinnies

Retracrion scotions (less chn 150 grams)

e RS R I T L

An adult fernale patient (BEM 15 shown to avhibit only onthedongic change
Rallorwing exuractian (Fig. 8-95. The ptan for anoadudl in the abscnee of prowth is
zafled the AT (Adull 'reanmen Ciejective).

(. Auxiliaries

Dyefirisiou: Anausiliavy is addilional or supplemenitary 1 2 main princigal,
T orthodaontics there are numerens aids and clfter noorszany adinnets which are leeys
e The siccess of the whele proceduare.

tlodaliries:
1. Trtermecdllany elastics
2. Intlrz-arch elastics
-} Sleel liganae lies
4. Pinstic tles or chains
) Fleckers - stops
1, 5#1}.&1:.1&:1’5
7. Push coils
. Pl eoids
qQ Spurs or hooks on wires or hrackerts
el Finger springs

[} Sisbiliration

Delfinivicn: Stabilization is token to mean a procedure or mechandsmn Lo Jsep
goincthing from o1 eanging or nnssessing & TesisTADCC T chaoge. T oothodontics, aids
Lo dixing or o preducing a resistance &0 o slreg are pertinent to succoss,

[LeslsTance sources:
k- Clorlical Bone cngaymomenit
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Fig, %94 11 = ¥emale double protmusion wich severe crawding planmed for extracliom ATO .-
Pogition 3 on mexilla and Position 4 on rransdible tor intnazion and rotracrion
reguitgments i AT



SAiscle complexs
Usseointegraivd implants
[alatal Buttons
{hund Helix
TPalatal Bary
Lingual Arches
Extraoral anchorsge
Bumper Bars
Crierlaw ur plawes
. Fixed retaizers
artical snchnrage is exhibited in MNicholas (e Fig, 5-35,

O W O = 2w b L Ea

—_

E. Shialding
DicEnitior; Shislding is taken o mean to gnand or to protoct or tn soreen
ADAINSL 4010 tovec,

Tn orthoduniics, shistds are emploved to oblain relief from pressses nn 162 -
ret st Lo Tesist a pushe however, ey furcher place a pull on muscle attachmanes
ard o osienm. In this connecction, sy o balenction to thy dungue, li_p_:-:: or chiacks
may be dneludes.

henlalities serving this farctaom are:
: Extensions on activators {rankel)
J_.ip ]"1[”1":1'1&!‘.'.‘-‘-

Labiai Bars (] ligly Jabials on Crozats)
[Dental Anch an Face Do
lemigne Lrans
f. Horizantad louprs o arch wires
Ciral screens {not often used)

5. Biomeb ek

o Toin Glocles
I, Splint retaincss

SR A b

F. I'Innd'ftitming
Definition: Condivoning is tahern to mewn 1he production. of o Dedler scate of
healtie by allecting. madifying or influencing behavior of 4 pacl.

[n crthodeontics. sknornal oral environreent prohlema ane cnesunmered,

Conditionieg appliances or proceduces play a role for successiul ennelusions ir.
efiminaling habits,
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MI}IJH]‘ii.:I [t | ﬁ(i E:‘f'f_:ll,,‘.t'l;il,]]: [N
1. Taumb o tinger Bloclers
Tongus sours
aiyvoirnerional treaning
Fosture craining
Bireadldng cradnine
IMonoblacks er postaring deviees of raany <inds,

= R A A

A rzlapse in & paticat in whicn o sinusitis anc chindtis weas not cormected 1s
shawn in Figure 8- 11,

Lr. Surgil:al
[k EIHEE Smgm‘y i Laleern 1o e Lresinent ]‘.l}- mariel or insirumcnial
opcration. In crthodontics it imvolves both sof tesae amd hard Gasge,

Aypes af Sargrmy
1. Loawer Iip rolease {quadzstus iferiar ar Fuecing or)
Upper lip velease {periform aperoure releasc)

2. (:';:-I,'Ilg:‘.’[111_|_zlh1'.}-'
3. Fiberot oy

“ . Carticotony
. brnpaciions

a. Loplantalamy
Cranioplasty

H, Fundibulor mndifications
L LeForm procedures

(3. Aoy nentalion
1. Cleft repair
12. Transplants
13, Replaniaticn
14, Calnsseci o

Aputaent, 15 st Lo dernonstrzie Ue benefits of o svrpieal release of the lower
lip {Fig. 811} which can He built into the adule treatment objeciive (the ATO) or the
sgicat treanment olyjeciive (the 5TO0.

B

e

n
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Froblem vas unsuceessblly weated orliedsories

Mate tee verlival prowth belavipr in the Four Posiliun Analysis over 4 ter-vesr period

i
a

Matent with a chromic hresihin

Fiz 819
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SUMMARY

Tre amaourt of grervth 1o exoect during treatment has abwass been o question
e clivieal prbhrslomiies The .!!I:Iljil:'.'if.'il':lrl al £T4 ] le s e SE‘.l'lSﬂﬂ}-‘ realved ]‘1_1..*
uzing a module or a stancsrd unit of measnrement which is the oean of one yoar's
grongt e as clerived fvom research data, The vppical groeth cxpression is the basic
forecast for vwo wears, The objoctives and the likely effects of mechanics are
superimpoged on this owe-module 2xpression {the VT, A forccast of lonjrrange
Letuvvior wed posls o wmaoerily (khe VTG s eonpluyed 1o mdily e shogl-range
chjcctives.

Before a trestment desipn (Y102 can be appredated tie cirddan needs to
Lnow the probable effems of a giver appliance and technique employed inoa given
manmer and where the possibilities e, Computer composiles clearly demonalzale
ditfercnecs in eesudts vsing different appliances, Perhaps these ndings siromid be
hielier Jownwn by practilionens,

Cine of the tactors found detrinental to the resubt was eyveropening of the
manclible which wes in Lhe pasl, and 501 elten Iz, confused with natural verticak
prenith phetwomenon, The different cond linns sssociat e wich resuluani behavior
wire suggestod to be tactarcd so that the clinician can at least estabbish o worling
hypen hegis, Uhese are concerned with: [L) depth of the bite, {2) the amnount of
almormea] rotation, and (37 Uee exent ol i lo-rmayeliboulas skeloal dysplasia,
Specific inorusion technigues were rocommended dee ovder 1o vl “iecrsor
enterlfersnces” and “rorlrol™ 1 he neaal rotation.

Dcsp‘:tn: thc assumpTion of sophistication in the ]m’.lfe?ﬁﬁirm, the sennantics and
clasaileslion of orthadon lic [arees has, in general, net been cmployed, But, more
importanily, the idea of pressure anel s caterlsion has indeed beer wery long in
coming. This fact 1od to the development of oot rating scades, These values wers
molifiecd when anbjectives vare. Uhe values were calculared for anchotape foo
orchopedic chanyes and cut significantly for promoliog alveclar ridge develoganenc
curing espansion. Meachanies has thes become morc sclentific,

Crthodontic appliances wary cxtensively, Often climicians become sparmorad
wilh a parlicadar appliance, claiming, "L will do it all.” Buox for the satisfaction, i3
hjectives, different teclhniques will accomphish meneruen Ls of seelh or bone that
cthers will not. fois adwized that the operater leam zach modalice, T1e cuncthen
anse i fabe them foT 1he Ili:'rfr:-n':[;ln-;_‘r_' el thie drciivichzal needs, rather than it ahy the
paticos. to a perhaps biascd techniguc,

134

P P

s

R,



Seven general types of appliance with catcponics of objectives were classified
and described. The saowe opphionce can be aagioved e orthedonae changs or
arthopedic change, depending wpon how it is used. Thus, woth cismge witl alveolur
rernodeling i comirasied Lo basa, buny changes.

Awcxiliaries ware. described as a necessary part of most applisnces.

Three gencral categorics of modalizics often not recogrived as such wee
lesrmibed. Ahese were G slatdizalion, ﬁhiﬁ]ding, and E-;}:'L-i'll'_'ll::-nil'Lg-

When no greswth 15 10 be 2apected (in adults? chen the planming of objectives is
termee che AT (aclult erestuent obyjec besl

When desired changes zre bayond the casadty of erthodontics or orchopacics,
guviieal intervention is employed, The wargical iregmiment objective (5T arrived at
through applicaticn of the Divite Proporticn planning method is o sepueate caue zand
remives g special manuzl

The essence of tals chaprer was oty to oie touetler 1he achaal trealoment plan
wilin uhe uljectives sel Tonch 3nonlee design for the ndividual at oty ege, whether it be
growthl, crnplovnient of orthopedios, straight o hodeotios, or surgical summentation.






PEEDICTJORM, PLAMNNING,
CONSTRUCTION and MECHANICS

CHAVITTER KINE
GENERAL SUMMARY

BEYOIND IMACGINATL TN

There arz twa pazls to o treatnent planaing process. The bl is the pizrning
olwhat to do. The second iy a plan of how Lo cary vut che obieorives set fons o
e 33t instance.

Most orthodortists seem to wse Iragination or envisags 4 eesult in the mind
slone in making treacment plans. 17s 3s a1l dghe as far as it can be cardied our. B
zuch plans, in gereral. by their very neture are locse and ofien Sippantly conestved
without proper respect for che individual patient's total needs. Sucl o pan oy aften
ber diczated oy tachmiques or mechanics that  ciridan may pneler or is trained in
ancyor is capabic of managing,

Tn order to be more prodss nabjectves and bor the selection of detailed
rreciianics for s specific production, the idea of e WYTO, or the fommulation of a
rrestrent design, was conceived criginally by IDr Witliam Bertvarm Downs, The
procediae was acvomplished by nonrporsting or integrating resd slomerrics with
proven mechanieal oossibilities. Ader ol orthodeatics s a speciaity, and the slats of
thal art shisald be applicd for prsaice by the spedialise.

PRODPOSITIONS

Bur cne Jzon must bz ZJaced. Tierisions are made on the basis of belief in che
orthadomic passibility or the corvetion of archadantic imitation. Six different
propoditions in plancing exist. The frst twn concem natuzal prowth cnanges, waich
DUCRT AuTing the Lime of crearment {shor-renge forocast - SRFS or in long renge o
miatwely (long-range forecasr - LRF). Thesc were described in Waolume 1, Chaprer bour,
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Tac Juivd is the ¥YTO which is 2 visualization. on paper, ol 1he onleoms of short-
Lemn abjectives (practically twe years). This 25 adso refened to 53 a1 achitectoral
“rreatmcnt desiym” as way developed by the anbor o 1930 (Fig. 9415

This foun): propesiton is the VG, or vissalized teeatmnent goals. This percains
re objectives planmed for the individual at the ape of uadorivy el resulled e ihe
L‘Iiﬁ:_‘l’_]‘.’l;‘],‘_‘r' ol an ace ol gruwl]'n af e poanchible tn 1971 A long-tormn patient is
demonstrated from ape € to 1%, cr o poriod of 13 wears (Fig, 922 10 Fig, 9-7).

The #tth proposition s for the acdult pacient, who often Is not imaged sufficiently.

Wk o the 2dult was called the ATC ar Adult Trearmens Gljective {see Chapter
Eighit, Fipure 8-Y].

Thees final and sixh proposition which is for surgieal mensares, terned Lhe 510
[Sursical Treatmen: COljectivel, was alsa scarted in 1954 This Tequires o separate
mastuial.

Thnos the 5:.,-'[11"_1(_]_'_5: emapHined for comeenience, arc: SRE, LRE, YO WG, AT,
and 510,

INTERI'EETATION

Ome of thie praldees seperieneed in Leaching this “imaged” plan om paper is1he
difficuty of scone cinidans to naderstand the legc and O sequenees required Eor
auchievement or production of the goais.  The four-posiien analysis has Reen so
helpful iz cormenicating e ided aed ns benelils thet it iz recomnmended to e
whole profession snd allied disciplines, Fhis evaluses the manditle (chin] {Position
Oned, the mazilbs (Point A} {Position Twob, the epper teeth [oo Lhe palaial plare
{Position Three) and the lower weeth mon Lhe eargus axis (Position Four),
lyifferences berween the desired positieny aod 1those achieved with growth
alune becoams the hasis for determining anchorage necds aoul therefore
sclection of appliances (P 98 see alse Vg, 9-1).

I ﬁnd';_ug{;? ALY _::n;_:j nks if referemwe, st nevw ?DEEi]:li]iTiCS of troatment el 80
an evolnlion of arhodentic coneeprs. Amonp these were corLical anchorage,
erthupedic changes o the child, intrusion of wecth, safc methods of expansion
and a three-diminsional realization. togetaer with a holistic view of the paticrt.
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(R3] Secood phave for deesiling only at sge 12,4 years, an upper sueek bar and
! 2 7 E

borwer Lty Arch wors amploved,
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Fig. B



Fig. Q-4 (FAL) Szetuy ater reterlion al age 19 vears. Mote the third molar impacticon ther wes
predhetesd and the alowst idea] presils that was achicved.
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The four-position Analysy for the skeelctal behavior and teaih, ™ote another aption 4]
ot the: Prerygoid verlical to show the differersizl in Lpper to lower malar behavior.



DENTURLE EMPLACEMENT IN FLANNING

Avpummenls reganding the best “emnplacement of e occlusion” lwve become
dirnirizhed following findiags trom compuler compesitas and from larger and longer-
term samples.

The conslruction [or i visalizalion of orthodoniic or saegical obyject ey ey
dppedr w0 be complex. Hlowaorer, if cach component is esqloen separacely ic becomes
less compticeted and is learnable. U5 a rewacding clinical expetience wo plan
creatmen i densi] and essenitially reach that perfection (Fig. -4

Making choices in objsciives is Bused onoobe beliel of treatmenl possthililies,
Triose possibilities, in tum, are nherent in the schection of ppliances and how and
when they are cmployed

PREDGTICAMENTS

Theeree are fight porplexdng prodicarnents that have chavacterized issues in
orthizdoncics boc cha past conury, These concern (1) the 2bEey 1o produce shelrmal
change (oe orithonedies), (2] the capability of mosang arlaes disially, £3) 1he
pussibilily of intrusion of weedh. ¢4) the wisdom of forwaerd displacemnent of the lower
arch. This in trn is related o (&) the salety of expansion of arches for the creation
af space ar for the ddes nl adhereics 1o The orkpinal “ridge”. Purther confusions {6)
I'& with he capacity to slier the rousoular oral cnvironment.,

T Tl veeo ditfernares are nelated to {7) carhy vreatmend and (29 the Taendly 1o
preduce reliable forecasts o2 the future cither with ot witheut lreadrmene, The
present thesis declares that [orecasiing and planning from the poals at
adulihond is Dol poseible and feasibe, sand should be routine. In lac, when
the procedure doesn't work, it becomes diapneostic and & seurcl s peeded to unoover
the reason for s midssing tha mark.

LONG-RANGL VISUALLZATION

The 2 I ErHEnCE: al a Ir}ng-umgn ruekbicel sred e '.Je-::hnlqma ol aasleucrion of

A5 desenibed, tle sheedetal cranizl matriz oy porforroed Gesl. The aegial
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predictian of the mandilde way sevond, Lither voula be consirocied lesl, howsver
I'he craseat ancl mandibulor €orccasts wore then fitted topether, the teeth were
wraziged, and the soft tdasne was added for a compdete imaging peocess.

B E97 ], Jongerenge Forczasdng of the mandible had become a practical ool
Faticats wore viatalivod lor goais gt maiurdey, The medwds were proven and even
e refined i L9990, Mot only a long range forecast wes 2cesible, but naking
corrections for the makocclision in the voulh T he mos lining Tor the matore Dace
was also 'f;-:l]'lui“uf:'lu'lg (rpe l]g:_-: Q- o [J'-F]l

FACTTORS IN THLE FORECASTING

The mandibsdar Erias I wens eslubBshied 5x 0 bhasic eTiw bt 3_:t1::xlr:.-:|:x'_-::1t-::|1:|_
Averaged] over o perfod of years (five yoars or moee), the mean vatues worl: for
furtf_as._mg amazingly wecll. Tn fact, when the process has been demonsiraled it bas
been s exact that student s and clnicians have heen micrmeniarily reerwchelmed
cisrel, urd speechless, ¥Whoer the oxremes in size and form and variation arc
presertod thoy are comgidered to bo Pooncidonai scatoments” for the programening of
E D:ll'ﬂp'l.lll.':!' E.J'Ed. I:‘l:.':l.'.l [’Tf.f:f.i['i'r'li:l. E-.':I i U!'E-i'" "."L'I'H"fTi III'."‘.I!_'I-IZ J'I_'I']'Il"!lil. 'I!'['..'-.ITI_'lli-.I...l_'-.l'-

The differences in scxual dimorphism are obviows and are generally acccpiod
The lergih af the candeie, the [oem ul 1he g-:‘mm] .-mgl-s he ealative thicknezas of the
eariag and form al the symliesds are also facloes 20 De weighiled ino e forecust
When pisses oooar Hols mose often o cose where mroveth does not reaca the nermeal
potential. This, (n non-treated subjects, is bvpolkesizec eo be factors of inhibitian
with ninsscular and Nouclions] dominance to the penetc pateer Studies are oot yet
comideted on the possible long-tenm iatropendc cffeets of othodonedc therupy.
Rehzunding. in other woecs, is ofien Laken oy granted and whon the damagieg
eflfects vontite thal lieding should be an aksma semof

Suudies sugzest thaw slight Incat and regicnal changes in the joinl are possible
wilh extraomal traction, From anahescs inshore mange -- coe 1o four venss - jodet
changes arz suspocted. Some ol the temporal bane changes scem to be present in
samples Moliowed as long ax e veurs, This possibibliy compbicaes predicijon berase
the effects and rebound also aced to be taker inco acccunt. 1t is. o fact, the
Forecasting Jdea that has l=d Lo the analylic sophisicaion Implicic io this
[resenlalion,
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THE LOGIC OF THE SROUTNLTE

The origirc]l method was one of catension ©f the cranjal base triangle deawn
Irom infeomaticn avadlabde 0 19530, The ranclih)e was then IJ]:qu‘.:'.I_::.d o Lhat bose
as gronveh aned treatment oifocts were combined in the criginal VTO.

By 1967 sew poinzs -« narely Prorepeid soint, X; poing and Pmopoint - Ied to
the ase of the Facial Axis, the Coadylar Axis and the Corpus Agis. From compuler
finclings by T970 relaiiong of the occlusal plane 1o 1he oo fody were discovesed,
Seversl other points and plancs for the marphologic and gvowth anahsic methads
seale verified. Seill L SE[UET 08 WHE (e al :‘Juﬂflmg the enardible m'll e Lhie cranrsl
hase ancd aclding 1he pddthce. the teeth and profile soft tesaes, inthat order

However, wich Lhe developinent of The areinlecest in the omandille caene St
The mondible tends to dominare facial morpholomy, MNew ooints suck as Bva, Munnyw
(hu}, Posterior conddion (Cpl, saperior concdion (Cs), Kamus reference (Rel and Mm
were nevessary for 1 he procedure, The objective was W grony The mandible und chen
Luild the cronium, face, tecth and soft tissucs arcund it, This meant often thinking
baclosrards and was difficulc oo ceach and 1o undorstand. Thorefore a tovo-stage
pracedure was developed, 1 consisied, o the cranial maleis, of one (racing paper
depiction of new points and the corsdruction of reference lings on the coaodal
and facial matrix. The predicted mandible was sccondly fitted to that new
configuration and Lhe cranium was copied.

Sizc-Crain Conecpts

1aating prahably from 1966, when The idea af slee-gain relationships was
cophotically discounted, dhere has beon o reluctance o investigate this phenomenon.
Homvrever, some truchs need 10 be recognized:

1. The polar phonemenon worls by lozs proveth paing closer to the cener amud
e growlly al more distan sives (g} so that Tadal proportions are cssentially
Traiaet e,

2. When constsbent Jivine propocuions were discovared, one shorler
dimensior (the mean) grew in proportion te the larger dineension (the esmrene) so
Laat arder and proporelion was raadn lained,

3. When cvsplasias were enonunrered they did nor, as 2 rule, selfcomoer,
arsLairing thelr ongingd propotions.
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4. The wioke Ltheory of nedrctrophism supports o size and gain selavicnship as
soen insotne syndromes, :

Thusz, cerzain aspects of the anandible are subject te geperal size-gain princinfes.
Tilewise, in Lhe cranial base, cortain modificationg are 20 be considerad as related to
size, Mo, and relationshipy, pariiculardy in cotreme Class 100 conlilions,

MECHANICS

Mechanics 15 neeled o producs the plarmed resule, Mechanios was
approached from the aspect of combining il with the contdbuetions of growth and
avniding problemrs inveleed with control of the mandilde and production of
orthopedics iv the voure growing eaild. Scctional mechanies petimils an ease of
Managemant and possthiticies of resls vhar soraight wire does ot provide.

SEMANTICS

Semiarilics i rrechunios las proven to be a problern, Porce and prossare are
conbuses, Several sspects of techaoics are emploved for commmunicstinm and need to
b langven and were therekone dofined.

SODALITIES

The most cemmwent noadabiies wors Tsced and techeigques wers classificd lor
oeganization and order. Each mocslity is 4 separate case unte itself, seud de’s anl
Gom s shonid be reeogyized lor each treatment lectorgue. Separaic manuals have
been prepared for the mujor applismiess.

Cenain of the modalilies ran preduce changes in masille-mandibular or
slieletal relations, Beoth the Ohand Nefic and extraoral devices, when emploved
carpectly Mor thal purpese, can produce skeletal change in the maxillary comples,
Cervical trictior 1 suggesied 1o induce a temporary stiemalation of wertizal ramal
growth 12 the mandible (n some patents), Tntermanillary elastics applied wigommashy
cant alter the behavioe of U nandibular bend omos dsmporaey basis as o rrandilaziar
posturing devices.

Trdcrusion mecharies exiploysd in0a rarge of 1 yram perrom.= cross seclion cf
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the rooty s saceesshal

Respecn (or gressth, oortical anchorage., sod waork wich the musdes slso can be
a sremg influenoe on Tesalling possibilities.

AIWANCTNG THE PROGEESSION

All these procedures sre connectad inthe exercise to begin wivh the end
objectives visualized (aczually cxcouted ca puper ). Tiach factor In sequence i
employed tn the synthesis af Che indiidual parcs concernsd Tor the greweh and
Irealinent sprocess. While absolote prediclions are unrcalistic, o forecast need nat be
perfect i rder that io may serve to guide ansd point the way toward respectabls
ahjectivies and sensible muechanics,

The profession, the speciaity of orhodontics. can be enhanzed and improved
with 11w sophistication offersd thmueh wse of dhe visunlizodion methods proven
throuph 1 he last helfcontury,

Fack dirdciam con percerve lnlogio trath and can meengnize he glodious

rizesey o Natore through the use of this ool All can benett as krowdedze, skill and
advancos 3o el Ly COnLLUE 1 PEOPTCES,
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