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PREAGRESSIVT. CTITIATOMETRICS
PARALLGR 2000

by Robert M. Rickeds, LIRS M 5.

I INTRODUCTION

Statement of Need

I the 1350z, attor the acceprance of Dovms' Analvss o 1948, 2 forcehd
mcrvednenn roward the clinical vse al cephalometrics was witaessed., Aaay leading
clinicdans found cepha’ometrdc procedures g profound adjumwt to thelir pracices,
Thoy now had a tool (o expizin and 2chibic the deas whick had doveloped over their
presions careers.  Bul limitalions had become a dogma, and the profession was

Al

Ev the 1%60s cephalomettics oecame expanded due o soveral developments.
Cireater possihility of changes with iresiment was revealed. The joint. ares had Heen
wmenvered by otented tomography, Groweth was brosmgdit iode s direct consideration
a5 an adjunct to trcatmnent. Facial vyping becarne a clinical concept. The
visualization of reaunen. oljecives (Y TCH developed inwe a parc of eelthodoniic
clinical science 2nd 2rl. Compauer researeh led 4o o advaaced stale of mlummation
and spun cff (1} new analyses, (2) new growth coveladons, and (3% daza for
forccasiing informarcion in a dhree-dimensional medel.

¥While the foregoing sdrancements were made by the 1970s, there was an
abscnoc of acooptance Dy practitioners in the maimstream.  Consequenty, the clinical
1se o Lhe tonl did ool ]ct‘:]:_rt [P witly thimd, TR RS, Ir‘c‘::til‘ﬂ]]}'__ an aciaal dechine i
e oogumred at the same time the orchodomtio profession at Lirge sougli to furcher
secure the spocialiy

Unfortunately, somc cducarors have cven belittied the cephalcimetric anproach
as an aid for oractical decizion-making al the chair, el insisting chal a stade model
analysis and pholograples wilb suffioe for dispnosis wowl plaoaiog, Vlds ideq was beld
becauss, first, thoy think skeletal changes arc not significant and, sccondly, they
believe growt to piay only 4 srvall vale in the cutccme of a treatment. Fhis is



cdegpite the fact that 7% of chikdren with Class 1T have been shoem to correct with
prowvih wlune. Wik dhe vigorous cffort on the part of traditinmal arthacontists 1o
wait for all teeth to e present and then apply old standard straiphrowire procedures,
the enst come was delegated to the appliance technigue alune. Some commercial
prormoters clajm The whole tssae o orthadonics is within the wire - - vt nlker

nonsense’

Practices in The New Millendnm

In arder to further progess, the encire orthdondie prolession needs a lifL inws
the now millenturn. Greal sigoes have heen made in bonding anc bracker
“areadjastmomn” designs, ] Lowever, cingaogis, prognogis, Treatment designing,
anchorags considerations, the sealization of possibilities, and Jong-temn clyjectives are
crnbarrassingly weal: in the ocommon practice of che speclalty as detemnined by
siurveys as latc as 1991, This needs to be changed,

Propressivism in Cephalomeiiic Application

The actual clinical application of the hendplat o was precipitated by William B.
Pimvns o 1948, His chjective was o enable the dinfcdan to "ype” U patend's
skrlotal conditicn and delermine the relations of the teeth sdthin that "pattom, In
virgm Pr.:ul_'uc-s.-u:.:j as am Sichim o iagnusis_ But alan, tﬂ_‘le'I ives and 1reatmant P]ans VR ()
I reelate] 1o an implizcd amount of anticipated prowth and ios direction i Do
renind.

The suthor scarted work with Diowns prior to the publicalion of 1hat analysis.
Throngh the yesrs a series of appropeiate changes wore made resulring from both
conteoled imvesligal ions s I_,r:r.:-:q_'tivﬂ[ BRI [1 woudd be difficult nossr to
identify the criginal scheme because no measmwements, methads ar inlerpretalinns
remnain as proposcd orginally.

Drovms method and other schemes focused on the prodele, Che main Jateres:
wig directed to chin position, conwvexity, and denture position. Ycoi, in Dowms' words,
i 19583, " I;'._.'i.[}]:-'lﬂ."il ok ey Lamilug [on crmnditions that present the prnﬁh—‘:
comnes hrom offocts of the cranial and fadal structeres posteriorky. Lhis is where
wile 15 neaded ™

Since 1970, a frontal analysis has Socn found useful, Adso, 0 the lad eral aned
fromial, sensible forceasting procedorss are proveen sulficiencdy accarate as guides for
clirdent upplicstion. Inoaddition, the possibilities of "orthopedics” have heen
detennined as produced by diffcrent troatment modalitics.  Finally, the computer has
Leeny a breslthroagh for resesrch and 1 Leang vaed regalarly for elinical infonmation.
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Al this aeeds to be taught gl :IL‘I{I_EJ‘[’.{'.:E (ot cinical vee, Mose 36 s cléar Lhat those
clinicians waiting for the permancnt denéilion v alarl Lherapy and oo worls withioms
benelit of the full application of 1he developments within the cephalometric taal arc,
unfortunasi ely, being left behind. They may he like Rip Van Windde . . awabening
o a different wierkd oledentics.

Thee tahel "progeessive’ has boon emgdoyed fur two reasons. First, it is used in
the senge of modom, comtemnporany, fuluristic and advanced. o Tace, Langlade has
suggested o new label, "prospocdve” [orlonkitg inward the future), Bat e Lbia
bhat. it 1s associuted wilth 1he idea that a seep-ke-step vrdder of application s
appropriale far a complete efficient rowtine clinlcal romims:.

Purposc

"The aresent syllabus, wad instraclional courscs attending i, 35 an elTom. 1o
update the sprecialie of otnodontics as a whole with, il aot the schemes presenited
herein, the cogent use of applicatons proposed by alther rephalometric methods.
"This Lzaching is an cifort to fmprowe information accessipility and enbance hocwledge
amick slitl of applization in order to elewsle sophistication of the prolession,

1] THE SEVEN PROCESSES - 'The Reugh-In of the ldea

In the legening of snvthing, the mind goes thocagl theee stages. The first s
the "reuph-in" sketch of the jdea. The second stage is im absiract peocess of
associntion and understanding of the idea. The final stage s the coneeete, which is
the detail of lnoawledge (heough correct and routine application.

Rehearsal iz required in order to muaster any idea or techmique, 1t s up 10 the
stuccat tis ks Also, as with ary verticat lenaming process, there ars cortain base
Tinc values and veocedures Hhal sioply muse be memorized. This will cnable the
stacent, or the cinddan, to employ the information successhally. 135 ke a v
Fanpusge thal bmproves with usc.

There are cssentially soven magor operations to the complele conuemgnrary
uppdivation of {he cephaiometric ¥-ray wool for the specialey. For reasons of
communication, these are izted {irg as a rough-in:

1. Production of the image
Nany headfilms are sa poce thae they do not give the cindcian 8 chance
o extracd. tha available information. The technigque for taldng and procossing



of the film should be resardid oz seriously as the attention to appliance
Lewhicjue.

hindel Data Conversion

Lor urdficatiom, the imlormabaon [rocm ihe orthodontic model is
aseociated with the informeaticn from Lhe laczeal and franta® headfilm. The
it ol enlacgament of the cephalometric image nesds to be known, (This
tefers to flm-object distance.

Analysis can be started with the teeth and thedr eoplacemnenn, Inel i can
alze begin witin sny pan of the shkadl.

Lda giosns

The firet step toward dinpriosis 3s an adequate description of skeletal,
dernal, and soft-Uissue ronditions. This. simply, is anstondesl, 1 ceguines a
seherne Tor abstraciion and reduclion in three dimensions, Thus, iz errtaily
both lateral {vertical amud hodzaalad) wodl feonlal (ransverse and vertical)
dirnensiens in order to be cogent,

Monhoring Base

The original aim of cephalometrics was to shudy growith changes in Lhe
living chilil. Compadsen Lechnigues wore Tater employed to differentiate
trestment changes, A critical baseline method for scparation of noxmal
or natural prowth from treatmend changes must be available. Data now is
seevenn and provides a trastworthy reforonce bhase,

I'rognosiy

Anticipation of the futeze is onc of the basic mulerlying aims ol 1the
whiole il copdnloruetnie process. This was implich in the Stvping” of fadal
ol patterms,  But che techoique offers value Jar beyond desoriptive tping.
Preslictive echniques. with some rare ceceptions, provide good detail of the
tuture nmiresled laee of The child at matarity,  Parciculatly Ty age 8 the past
mrowth pateemns produce o piven prediclive base. Lnlorumnatery, many
educators have given up and spend their time abjocting rather than shudving
and tmving 1 inpsrove pessent methods of foracascng.

Treatment Planning

Onrthodontic objectives are made for purposes of prodocing the beat
esthetizs, optimal funcrion and Foremoest stability, The cephuloms ric
prowcerure, with a Mrecast withanl creatment, may be cmployed first. Parencs
often ask what the child's condition wall be withiowt {rgatment. L has been
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thscuveged thut bevweent 3% andd 1 of early pixed dewlition vowng clildren
may scli-correet Class IT with geowth. The treatment objectives are chen
superimposed on char hasic underlylog matrix.

Of even preater valuc. however, anchorage criteria are caleofated and
detailed mechankes zre planned for the production of the resulc.

Sclling

Ay Treanment seheme smnst be agreed apon By the parties imeodeed.
The making of a sales contract is o part of mapagement. “Fhe cophalometric
VIO or VT process shows something tangible to scll. It cnhances
comimunication with the patiest, T eeveals o vhe patient the chjectives and
ity of the anthodontic, crthopedic snd surgics] processes,

THEPROPLE USE QF CEPILALURME TRICS PROGE S5 155N
TIIRGOUGH THESE SEVEN GROSE STEPS.

THE TWEIVE BRANCHES OF CEPHATLOMETRICS -
The Ahstraclt Tevel

There dre essertially tovelve (12) major clindcat fmetions of cephalometdcs.

They fall inco four general groups:

Uhe firet group poctains to deseriptive and sBoagnostic psramciers and the

asis ot stanwlards.

Tee secomed group contsins seguential functions witich luve seferemwe wo

analysis of change,

Thoe third wroup s conmecied with progoosis, Forecastag ol Lhe

simudition of results iz made to include designdng end planning tor anchorage for
treatinent.

The final group of functions s appropriatc to praciice managtcment.

Cephainmelrics bmciong [or ecommunication, learning, and selling of 1he
arhodontic prodad.



Pavelve Functions of Progressive Cephalomcetrics:

l. Camslinnes a-tool for Diagmuosis,
2. Trovides access for visuab assessment and tracing,
4, Concaing references with bicogic sgmificance.
4. Yields o basds {for 2 cimical noom.
3. Furnishes a frameworls for nbstrasinm and reduccicn,
6. Rencters 3 means for sequential growtic aradysis.
7. Supplics a monitoring process {or Leatment.
g, alineaes treattient possibilities,
9 Allows propaosis and simulation of cbiccives.
L. Geranes a medium for planming &l ireatmenrs.
11, Eepeipes dhe e [or practice management
[2. Manifests o principal wool lor education.
EF O * 0%
Function #1. Constitutes a Tuol for Dhagnnsis

Tafinition of IJagnosis:
*Diagnosis is the art or act of diseriminaton of condition sl the furher

dastin guising of indmdual chursoueristios.

*Niagnosis afsn inclodes inmition and expedence by the recogniden of

poatteri, but it §s firs, based on sclenoe,

*Diagnosiy consists of accurste rlassification and desaipdon,
¥ Dagnosis permits a swmmary of the symptenas and the conclusions and

decisioms arrivedd at

The Lateral Yiew

v rnelal b Lodder. oe sar reds, should not cover the foint, becatise lal area is
a part of present diagmastic congidernion. Wooden or thin plastic helders for tie sar
rods shoutd be used for puwposcs of radiolucerny.

A

The techriigue or cadeniation lor the lateral s the head n nacoral
posturc (nat an Frankiom Manc nocessag .

The jaws are closed in habitual centric.

The lips arz closed in order to pereive lip strain necded to scal the lips
Loy gevallowr. whick is diagnossic,

A secunnd [l ey be oele ae physiologic rest and at Bp repose if so
desired, but giver cndy one film meore i (ormation 1s secn with lip
closure becaose Lhal act also may alter tomgue postlion.
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The film is Tought ap te the red holder Inorder Ly minimize
enlarpement, bus cven then thers is sl 2 6% crdarpement of the
nidline. For instance, arch depth in rundels aciwally averages

P25 1,47 bt 4 6% enfargerment males it 23,65 . Gom wesial of
mclar to center of cdge to central incisor cephalometrically.

The Fromtud View — Orient tc Franklort Mane

A

1=

The technique for cticntation on the Frankioe Plane is by alignmont of
{ateval canthus of tie eve witl @ matk on the cophalometer L5 .
aborec the car 1o,

Teath are held In occlusion.

The filn is Lrooght ug: tor the nose to mindmize enlargement, . 512 a
the molars a 3% or 1.65 mm, exlungemnent of the anch may result,

Acceossory Yivwy

A

15

N

The Physielogic Rest Position kxposure

Tlvis is ollen informative for "joint patien <" bacause it registers the
“starting posivicon',

The parient s mstructed to wtrer fricative and plosive sounds followsed
Ly eematial sonundds R0 acquire gest posture, The word "Boston” works
welk

The lips anoy reanait g Tepse.

The 25-IFegree Obliquc

Ty tumning the head 237 e joind of one side iz uoveed ot of Tine of the
central beam and ehe condyle fossa relation can be recorded o the side
next e the [lme This oakes a view of the coclision on one side for
tracing smd comparison of the other

Wide Open

Wile open may be diagnostic of a joint or aouscle wpainnent L weill
Furiler reveal the morphaology and symmetry of the condyles, The dght
sicle is enlarged due to film ohject disance.

Cither Funerional Condilions

Huldding 1Tie hreath may sustain the palate clused,

Phonation -- [n order to measure functional nasophunages] spaces Lhe
paticnt will proncunce the long ™™ sumd or "oo® 2s in spoon.

Incistoa prssibiliny can be recorded to mewams posioees Laken for
incisivz action,



. A frontal Townes wiew, with open mrath, may reveal the sinuses and the
fronta. aspect of the condyles vividly,

Tomography
Bepdy seotion M-ravs provide dewsils in the join: or amy section frontally or
lateraliy, (Sew lgleral nbligue joint scotion.)

£ & k +

Function #21. Provides Access for Visual Assessment and Tracing

Candidly, many orthodontists will "eyeball” a film only, Examinaticn without
measurernent is ovpical of the practices of radiciogisrs. Tn general an: organized
approach will improve the clindeian's ability and acumen, A gross interpretadon of
the X-ray is made from o subjective viewpoine. A seli-imposed searching abservartion
followed By wubiased vadonalization is required.

Sindying the head Xeray filu ds an advencure. Fragmentary bits are eollected
fromn all available scurces.  The Snal worsdict rests oo Lhe sum of the indommuation snd

not on the Xy slnng.

The Three P's

Fur punprses of inderslanding, = searching of the film might be thought of in
ierms of the physical or rorebindogical, the physiolugic, sod Lhe pathologic -
lemce, For reference, the thoee s,

Physical {I'nrn and Size)

A proliminany hnpression may be rerdered by observing the headplotes.
Experienie has shown tha: initial anpressions or use ol a photograph may not be
Sorne ot with messuremenl. VWe divided facial pattemns into Brachylacial,
"esiofacial, and Delichofucal in terma of chin position. Comvexity s assessad
farther, ol dental emplaccment is alsc viewed.

Phiysical facrors In the laveral filu:
C.ervical vere=brae and craniat baze
Masophamymigens] frameworls

Sroes faclal Form

hanglilnilae form

Fozition of teeth

Soll. lssue morphology

R



Phyrsical factoes in the frontal headfilm:
|, Form and symoictey of the craniun. orbits, nasal cavity, maslla and
Tnas oicks
Symmetey of the mandible in oo and posilZon
Cross cooth displacement and third meolar condilions.

e ra

Physiologic

Funetion will vary as based on the sleletal pattom and the minscle comeilions,
Eheail possure is a biologic consideration, DBrealhing spaces may be cvaloated and
associated wilh tongue postures and hvold bore corelitions. Sleain in the lips mav be
Muriler assessed as lipr lension aned Longue function may be factors producing e
cmgimal maloociusion, Mandibular changes from rest wo closuee may be futther
considerainng, particularly in a jont dvsfunction analwsis,

Fhysiclogic fuctors 1w both views:
Ecspiratory obstroctions
Fosition ol the hvoid bone
Clussi Aestion of abnoemal lip relationships

e D o—

t*athologic

L] e Al ddelen mil.}-' ol 1he vertebra or skl base
Congenital detummity of the cranial baze
Fracturcs

Ideniification of cysts

Indlamnanm dons of sinuses

Adencids and tonsils proliferation

Foreign body 1dentificaticn

Se Rl L bR

Tracing and Drigntization

I'nlienving the visual assessment a tracing or digitzation is perfonmed.
Remcrnbor that curmeed surfsces are asually present, and sharp detsil s woted in 1he
crows-zection of & part. Partioular poimts on che anatemy are soupht. Tie truciug or
digitizing inle the eompueter sheuld Be considered a pdece of art. The pencil line or
stylas is placed precisely on the suline of the part not ocemiad ta il nrinternal Lo il

I ceder L trace, the analveer needs to know delailed anatomy of hard and
woft tiysucs, A three-dimensionl ohfecl is projected Into o teo-cdimensdonal
medium. Onky arcas X-rayed In dircct cross-section |eave sharp lines of demarcation,
Arens nf telerence require an understanding of thelr purpose of s,



Funetion #94. Containg References with Einlngic Signific:m::c

AL Requirements ol Points

I'robably na other sspect of rephalome vics i mnee controversial than metheds
of superiteposing, segiscering, and measurcment, Yhatewer poinss aoe wsed, they
showld (1) hove biologic varificance, {2) be vigible or (3) be capable of being
cemal tucled repeatedly with dependabiliny,

Two Points Found Aisleading
Perhaps at the oitset. i shoold be mentioned that two conurem, and often
farorite. points employed inthe posl have been discovered to preseot probloms or
[eadd Lo misineerpretacion. These are Folnt Sclla and Point B Because wae do nooe ase
theri, both deserve 2 disoussion as oo ihe reasons For their aband onment,

Point Sella - Found Unreliable

Selly, the canrer nf 528 corsica “I:*:-j_er inspection, is a fonvenlenE point ax the
center of the hypophyseal fossa and has been the chief praind. ol oriemation ased wizh
Miwsiemy and Basion by a hose of Investigators. [t was used to loem o idungle with
oston amd Basinn, SNasion andd Boblen Poinl or Masion and Srticulare, 53 15 weell
azzociated with the nusal capsule, owewer, Sella has beer found wanting as a
wandibuizr reforenee and serial seference,

Sefla has Deen dropped becanse {1} it was not trustworthy for tvping, (4 it
was questionble laor serigl wlerences (in 1hal il s nor polar to the face), and (3} it was
[eund to be mest unzcliable for long-range growth frecasting. Also, {4) relerences
fromy Sella-Nasion to facial structures corvelated cesentiaily not ot all to the ooclsad
plane, Seven referances were found wsefod 1o the Frankiort planc (when that planc
ernploved true amatormidc podon). Finally, {3 the Tsaddle anghe” X5 Ba or MN5Ar was
e, fonnd o be associated with or predictive of masilloanandi bular celation,

f I n vaarven Basis, Sella iz new enployed in this P'rograssive Cephalometric
process cxceps possibly for an angodar wssessmoend of te nase- phacyogeal appaoats
unmediately below . or may have o uscheiness tor ainsey analysis,

Point B -~ Alvealar, Not Basalar

I'oint B in the past has been taken to odent the iower demture, as for instance
e loer frwisar 1o e Boe N Dowos relaved the AR Plane to the Facial Mane and
others related it to the occlusal plane. Howewer, Poizt B develops wherever the fower
incisor crupls or drifes as divected by lip and 1ongue lorce. A roversal line 1s Found
Lesdree Posimg 1B o clevelapmuent and Poirt 1 changes with the movement of Lhe ower
incisor. (Finalky. Point B disappears when the teeth are Jost, and is not prosent
vntil the inadsons woap)



LH]

L i

The Tane exvepiion te the vaiue of B might be to amploy che area T
evilaniion snd prediction of soft tissee in the area of supratnentale, labisl to jo, B
ervel: chen the coromnal-root juncrion of the: lrweer Incisor s just gs good for reicrence.

Paint B became pegular Decoase of the less of aleeolar bone with viporons
crracdontic pressures in the presence of 4 strong lower lip resistanece. Tt was
comgiclzred, cherefors, a stable basslar point. Haowewer, pressures in the zange of 14,5
grams por mo.é of wablal root surlzce, control of needless mandibular rotation
Cwhich inereases lip sting, nyotuncticnal therapoutic attendon, surgical Tip
prrocedures, and finally gercaplasty. all van essenlially elivndaate dhe Jear of incepenic
CELn gt

Thus Helda and Point Bwere found o e wnproductive in aonpatisor to other
mrore desirable points.

b. Relerences Lmploved in Lateral Perspective

£ervical References

Al eypical verteorae need not be traced always., However, dyspiasiu: of
vorlebrae and postural prablems may De wissed if they are 1ol routinely considered.
A typival verrelbra (003 t0 (7)) has a body, 2 lamina, a lateral mass, a pedicle, aod =
pasterior spine The upper angle of the body can be used for reference. “The Ty
werter and spine can be used for angulation.

The axis nas a large spine anrl 5 body possessing o large vertcal prop ar dens.
L also has a lavpe superior facer whicl: s no the irlerior fossa of the Alley

Tho Atlzes has large [ateral processes which cvedap the oocdpital condyles which
it recedves. Ao anteiion snd postedor arch is present, and che cant or position of Lhe
Liomaes rreny he nandssee Ja physiotherapy. The cencer of the arches is emplesced {or
analsis,

The hwveed bone iz traced in cross-section of dhe 1:-!;_::_{}' :nl[}r, Itz trianpular shape is

recorded ancd & poing a1 e upper anterior anple is the Ifoid point for reference (H).

11



CHRANTAT REMERENCES
Basion -- A Biologic Paoint as an Ocdpital Bone Cenler

This point is bocsted at the anterinr border of foramen magmum which cxits the
spinal vord and wvessels fronzo e nevrocanium,. Basion s bocaled predsely botaeen
the iwo occipital eondyles onowhich the head is supporied snd noved, Ttisa
resasunialile cenier [or the ocdpital bone which s 2 base for support of the brain.
Pzsicn te Masion s syiovwinous with the Basl-cranial Axis of Huxley troditional in
arthropolagy. A plame chrough these peincs separates the face from the cabvaria,

Basion iz usualiy located juunediately superier to e dens and o line verdeally
with Posion {extemul auditory canal). 115 selection may be confused with dhe density
of the bone of the anerior boeder of the concyles. It varies from & bl rostded
contour o a more shaep angle formed by lines from the elivas snd the basalar poetion
af the ceedpinal.

Ravion v eenploved tor descripnicn, Far serdal suoerimpesing for changes, s
provdes o critical referonce for poediciion.

L.C g3

Naginn

AT sutures are growtn aljusiroent sitzs, During gresash tihe nasal bone has
been demonstrated Lo grow away from the fronial bone, The frontal bone howses the
forelrain, Naston, selected at the Monilal wazgin of the fronto-nasal suture,
Teprescnts an area al the junction of squama with the nrbits] plutes and is a vscful
pont for upper fcal reforence.

Mot all nasa’ sutures are paralle! to the central heam af the. X-ray, The eyelid
nay conluse the Noslon sclection, pardoularly in the Mongeleid race. ™astan st
canscquently be seecred witlh peecision, It may aspear 1o be aclking more than a

L2






Fhoto of a sagittal sedion of a skl
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slight indeniation, [ serees to help fonmn the bosi—ranial axds and has remorkabis
order with the torward devclopmment of Point A or the mas:1la.

Torion -- A Temporal Bone Center ansl Historically 1he
Most Commoen Anthropometric Point

Frron, selerted 21 the center of | le cuperior horder of the car canal, has
rraditionaliy been used for desadprien of cranial and Faciaf welanomships. Loaspreses
he center of the temporal bone, the housing of dhe fossa, Marure's articulster, Whils
visibbe i b doy sl i presenty a sBghd prolileo wl ideocificalion inothe vadiogyaph.

The eur rosf of the cophalometer cannot be osed with accuracy. I
addition, the cer canal icsclf will vary i the mage rendered Decwose e canal @l sie
it the siull at different directicns. The mearws is oval shaped znd noc rournd,

The external means Muelher may be confused with the ‘nremal meatus which
lsos abaove 1t oo hebdrd it wbile TEnLaining in A comsislent nrienzation o it with
gn:m.'r_h_ The canakz alzoe meas et e syomiernend inoposkiom i Lhe film e to e her
posluring cr asviemenry. It chercfore nocds a differential selection, partioalarly For
heigli. Both sides ars biseclad for one comemon reference.

The follewdng sids are recormmended [or 1 sefeciion:

l. Lool: tor it in lire with the dens, and Basion,

2 CIrder alses Croarn Che E_lr'.rll;rin:". Mrrssa wiich is slmost biseoed: fe., from
che coninence wo the oot of the fossa but moy be comlused in Lhe endld
with the sphenc-ocripital symchondrosis.

3 Crient from che eminence o lateral tubercle,

The top of the condyle is remarkably consistent with The Franleforc
Plane i ey skalls, {10 dhe condyle s v Tar alove or 100 Lae below Lhe

NS
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P11 Flanc. something is probably wvong in ho selecticn.)

2, The end of Lhe posl-glencid process is vary consistent with Frankfort
Flane in 11 hzanan,

f. Identify the internal canal snd elirminace that image.

7. Trace both joints wid a vory soft lead pencil directly onthe film (mai
ool witle Coeers, de nol erase).

8. Identitr the condyles and then compose 5 coseno joint ueea (oe Lhe
central reference from Tirme T onvward.

9, liuﬁzq}utali}r the I_H}ti‘tt']_’i{;l],’ I:[Hi:gin [mj'lfl}']iﬁﬂ E?L'ml.&ri-nr} al the nc:-:‘ma]l‘:,-
posidoned condyle is used as 3 ecterence.

100 Three poivis on the condyvee are Clondylien (Co), Condylion posterior

(Cpi. and Congylian superior (L5}

Orlvitale (£

The e is 0 nevmologic ongan which develaps celatively early. Because the
otbital cavity is related to stghe, which 8 i tumn orented to the wrue horizontal, the
levcgr rirm of 11 orhit or Orbitale), when ereploved wilh Forion, has proven useil
for facla orentation, Although Orbilale ls located in the fase dus to it neural nature
andd early maturation (it iz so bastc it is thrgh? of as "cranial’y.

The lateral border of the arbic is farmed by the zypomustic kone. In fact, it can
e debated that Orbitale point is actnally based on the zvgomaric brine, Selection
ey oe al Coes difficale, and the right and left sides ane bisecred for critical
longitudinal use. The selection saonclil ot e confased with the luer mal canal, the
infraceial canal, or air ccils in the cthmoid,

i5



{uite consistenitly the Frankfart Plane precisely bisects the sygomatic aicl. By
TYAIUNINGT the anatomy closely, Orvbitale can be secected wilh confidence. It has,
.lll:l'.-'l.L"aL. - 1'.|l._|_rl. DhSL! '|-'E|: [ 1.:‘!." ]rln e I:'li! lJ.I]".-'l.'_Iﬂ-'n.d'I .LJ d_]ll:,l. I_PH\_.'&_".-\"EIL' ".-'-."_I_L_I_I_ l;_l‘_"[".-'_l_L..,"-]]_
[raEceidr 1 A grt‘:-wiﬂg child,

Ptervipoid Dicterence (T'r)

The Aarrow Prervenomaxillane Mssure was [oemerly emploved [or releremos witi
the assumption that it was stable. Flowever, on secing elar it was influenced by
trentmen ., 4 higher 2oint au che pusterormast boedee ol Lhe sphencpalacine Mongsa wis
cunplaved fu* referene snd labelled prenypoid reference (P51, o toeatmment at e
"raol’ of the prenvpoid plates was feund. A point at the posweromnest curvamure of
the fossa i selecied. Thiz area is close ta a stable center. Poins Pr is amployed
drap a perpendicular from Franldont,  The outlines of botdh Mossae are Disectad for the
selection of Pr. This ceossing forms the best coondinate tor entering Qe e rthe
cortngeer aihough, of course, any poinc can be used.

Piervaoid Point (1'L)

A polar center, rrom which Lines 1o Eneial [HTLS tﬁ#‘p“rﬁf‘ b0 an orcerly mander,
eraz Lieen gaught from the beginning of g‘ru:rwth studies. 1t is logical that the
plepomenon would be celated 10 neoral distributien. The large tripeminal cranizl
nerve hog Dol sensory s wotor components which fead e Tacial cavidies. The
soliemoid hene s the contrat done in the male-up of the skull. An exhavstive study
with the compmiar revealed 11e w central point was essentially found near Foramen
Fowuncwn -- che exdt of the maxillany qerve, or secong division of the tipeminal
RErve.

Lia



Wich 1he diseavery of this central arvea, stucics with leaded skualks shomed 1ha
Lie Tenweer border of the foramen could be identilied as a point, and nence zbeled Pt
ihor the origin of the prervpoid buttress), : -

Bitlogically, this area as a reference location is kighty rutiomal. Architecouraily,
Al Lhis arca the grest wangs swing uIJwaj'd srd curmsard, the prervgoid plaes exlencd
doenward and the rostmam of te sphenoid ssppots dhe vomer downwand aad
Forweard, 'mme a newoorophic standpoint (at this spheno-palatine Iocation) the
oaxdilary norve enters, parplis are conlained, intemnal masdllany Bloodl vessels beamch,
ard i1 is 4 Bracing avca mechanically,.  Both Prand PLpoinds have been highly
sucoessiut sources of referance,

Tl us i summary, our "arardal’ releences are Ba, N P, O, Prand Pt, with
Sclia relegated only for nasepharvngeal analyvsis, '

MANDIBULAR REFERENCES

Creatzst attentien is needed for the mandille in facial cyping and seris]l wock,
I'he loweetr jaw 35 mere wardabte snd has grearer imitations stoucturally with rieatment
thusy he ticllzoe inthe growing <hiid, "Uhe thewghe fore, in faclal type and dirsaion
of mrowth, is che chine This the mandible s s il i assumed to be influenged
when the behavior of Uie chin s siudicd. Several points of relerence on the mandib.c
are emnloyad

Pojgonion (Fa)
Tl coose anleior peine oo the outhine of the chin has long been used as =
hovizontal coferences For chin pesitzon (Po}. Howewer, that surface ean be relatizely
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MNar ard not specific for a verdieal reference,

Prowberance Meanti (T'm)

For 2 stable vertical referenor, for the measuremens of tenth eruption and
grenwtlh change, a reversal line has Leen found at che top of the trigonurm rnentali
(protulersmne and mencal tbercles), Pm is selecged where the cortical plate enuls
and where the supramental contour starts to recede into the abeeclar proeess. Metal
imnplam marlers gt this point do vol change diring nomral growth. Care shanld b
cxercised to selecl Uhe same point ino o series of erocings. Boys have adcidoens of bone
circamferenaiaily aelow Pm poini.

Cnalhion {{rn}

Technicalty, Gn was the most dovwnward and forward point an the chin [or
apthrnpennalrics. Pracrically, it iy selected cephalometrically and consteut ed ‘r:r-,r the
intersection of 1he Facial Plane with the Mandibular Mlane which becomes the Gin
referenion, The crossing of the Facial Axds depicts the worldng gnathion point onthe
chin. Cephalometric G is wsed Dor the Facial Axds as it conpects w I

Menwon (M)
Simply the lesvest point on the inferior bonder of Lhe symphysis,

¥iPeoint - K1 o B4
e of the sl wseful relerencas ever discovered is X Poinl. Tt was scloomed

a5 A eentroid roference for the Tams anc was 3 troe Break-through in research aud
clinical science.

| =
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Fizuar poants o tle romows are vsed For X selection. Rl 1s locaced at the
AnieTior border at che narreaest point on the ramas. B 1s thos sclecred ar the
decpost cwve on the sub-coroaoid incisure. B2 05 al ke same leel as B o ohe
posterior border. K3 35 the lowest potne on the signoid vowch. R s dimect oy below
R3 on the inferiar poine of the ramus. Thus, the height and deoch of the ramies ane
bisacted and the comunon polas is Xi Poinc.

Alouel measwed [or its selection, Xi Poine s strongly biologicul fur several
reasons, [t iz (1) tound ot the mandibalar foramen fomel. 1t iz (2] highly rogaler
with the True Brocal Cockusal Mane. [os (3} diagnastic position s relative o FEV. L
15 (4] conployed to bocate peins for the prowth arc. T

Xi Foint is also {3) used for description of the size and form of the mandible. " :
Etts (&0 used For the aoalysis of the Diving Proportion. 103s (7] emplaved (or facial '
tvplng. With prowth itis (8} a wortex corter for the oral covity hedgint. Ieas (%] osed T
[ deseriplion of both toral facial and deatal height. Firally, (109, it is used For '
preciction of development. of scchasicn and o the asgessment of eruption and rooth
chuangpes cliadvally,

Wicth ton appdcations, the selection of Xi nesds care. Phe sigmoid notch is
thin hore. Bech extemal oblique fdges are often superimposed and confused with
Ihe moedial temporalis eresl. The marging of both sides of the camus need to e
bisected. Inosevers wsyamnerey, tweo X5 pointg -- nne for each side - may be useful for
caloutations. a

subygunion {Spo) .

Cionion is by cefinition the most infertor-posterior point on the angle of the f
mancilble The lower horder al the angle 3 used Toe selection of the mandibular plane '
and hence is lnbcled subgomion {Seo). -

T



Condylion {Co)

Technically, by description, il is the mest superor point on the eondvlar swad.
Practicully, as used, it is often the most wpreeard and backseurd poini. Bssentially, it
ran be locaterl by se al Poine. T which has been sefect ed by bisccting the wideh of
the condyle neck near the Bagon-Masivn plane,

Cond vhion Saperior {Cs)
When the most superior aspecl of te condyle is vserl we calt it Condylion

Supcrior (Cs). T is uscd In forocasting,

Condylion Posterior (Cp}
In order 10 locate a relizble acrizontal referemce for the coneyle aed the join.
the most postezior poin 15 selected on the condyle bunder. Case should be cxerdsed
in checking mandibular posture.  The condyle need not be sealed "leeminaly.

Axrticukare {Ar)

Amicuilare has been emphoyed s the Righest wisible point on the posterior
border of the crewdylold process heneath the sl zelovay af the cramial base,
Cosvvetdenthy, it van ke gelected on the Basion-Masion plane at the posterior mmamgin
nl the candele neck.

Rarmus Reference (Rr)
The top half of the zarns £ Lo R3Y s bisccted, sud a horizontal lin: i3 dramm
o3 11e anterior borcor which detenrinss Lhe Ramas referensce. This is nsed for

prodicticel.

Tva Toit (Evua)
B comneecting T poinr wo B3 (the venzer af the sigmaoid notch) g live depicring
Live coronoid process s inrnerl. By bisecting that line, point Eva is sclected, which is
used o consLruct an arc together with Pn poing,

Muxray Point (Mu)
T'his is a reference point emnployed [or farecasting a1 the crossing of the anc
wirh the ::iy_,umi:"i notch cutline.
Thas, in suninacy, the seventeen mandibular references are eovsloyed. O the
symnpivesis are Pm, Po, Gm, and M. Lor he sacus they are 5g, R o R4, Rr, X,
Fva and Mu, For Lhe condyle they sre D, Co, Cs and Cp.



AMAXTLLARY REI'YRINCES
Compared to the refereness Tor the mandible, the references [or the midface ore
Fowe anel siyaple, bt are sometdmes Gifficult oo idenzify.

Anterior Nasal &pine {ANS)

Anteriormost on the two wwdllae is a spine which acts as a shelf 1o support
the nasal cartilagineus septuny. The anreror nesal spine is therefore related 1o Lhe
nasal cavite and is not aheealar process. Tois sometimes JaMficiit to locare predsely.
With 1 uveresposed, or unshaded Xy technigue, it may be visible only In spoteed
Aghe, L0 also varies D length. Rarely is it not presert, bal in long neses it may be
Larper than Ja: short noses. Along with uhe spine, 2 heavy bomry ddge, which rins
‘rangversely between Lhe two maxiliac, may be identified together with the foramen
for the incisive canal iedizl o uhe erupting cantnes which may obscure it

Foslerior Nasal Spine {PINS)

The poswerior nasal spine Is actually on che palatine bone, not the maxiila. 10 s
an exzertion of The wnsillary hard pajate and wsoutly is revealed as a tip, 1ois plainly
visible I crossscction inoadults, [+ may, hewever, be superhonposed by the doveloping
melar crewms Lo children,

When it is difficult 1o locate, the attachment of the soft palate cm by ased ta
Crd ic The saperor bowder invnediately at the tip usually serves as the upper velar
urtachmenl, while the volum bas o browder base inferdcdy. In pilaverad dell palate
conditions there 35 1o oesleder spine bur in surgically closed soft cleft palates the
rress section of scar tissue may setve a3 a referance.

B.C. 4
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Poind. A {A)

J3v clafinition Poin A is usually selected at the deepest curvatiee ol the contour
bl v e arverior nasal spine, I is often comsidered to be the junction i alvealar
nracess witl: basad bome. Tn long lower face height the maxiilary incisors Supra-croagl.
Vhis may extend the abeohis downwand ad the deepest crmLour may b 1o and
sy Jromy the base of the spine, Tn normal aclull conditions, Point A s alnos
exactly purallel to the height of the monl 1 of the coandral incisor. Poinl. A 15 thus
seiecrod ar dlie hasc of a thangidar Form for the anterlor nusal spine (see iflustration).

Tt excrome wemirey smile plients with o long alveols present. and in which
surgical maillary impaciivn is plarmed, s artificial Poins A I aclected a1 Lhe level of
the incisor tp for planning reference. This is envplayved for the Divine Proprelion ia
plarming in arder w0 locate the palsie and the lower incisar cdge at & golden point
betwern & and Pm, The artilicial A poio s employed to docate Peind A in 4 golden
eelaricn to Frankior Plane aud Mo,

Thus, in smnmary, the maxillary points are Ans, P'ns, aned Point A.

TEETE
e have fnnul the use of the Ricketis tomoplate 1o be avast aid [or draswing

teeth! I onder to rocord for preatest detaii, 21l cecth may be lraced.  Tlowever, Lhe
fivst mcdars sl the comtral ndsors are references stally cmployed as leys wo denture
ernplacement, Fhe lowaer buccal teeth are employved for the Toue Fawecal Cocluzal
Plape. When the fghl and left motar 1eech are directly superimposed, tracings arc
casy, Bul when zsymometry exists, all dental structures are bisected for a single
reproscnieatiom o measurcowrd. amd planning,

wWithout mach ado we quietly calowlaced molar relalionship for classilication
froen the lower molor 1ather Lhan the upper. Strargely, no eme abjocted. which e
perhaps that mest dinddans actally think from the lower melar,

""he Lower Incisor ([{1) (B1)

Sefertion of the most representative pasition of the commn lower contrad
incisar is attempted If one Iower rentral indsor is displaced Fornard it dues not
represen. the position of the eatire loser ardarior sectiom. In general, the mean ol
the two lower central incisors rapresencs o working position. 1ence, (b Lom plare is
of pood value [or accuracy and efficiency in tradng,

The Lipper Central Incisor (1] 13 (A}
As in the Iower, & commorn position between the two uppeT corirds cepiresenrs
a working relationshipy, Again, the tomplate ofiees the best consistency Ang ACCETY.



'The Lower First Molar (616 (Béa)

The lower molar serves as 2 base reference for diagnosis, planning. and
anwchoraps consideration, 1ts position jo the twe sides is bisected For a commen
referenge. 11 serves to caleulace arch depth. Tt is used for ineasuriang arch
cmplacenent vertically as well as horizontally,. The dower molar tends W bebave
vertially with Xi Point dubng divelopraent, The posterior margin is used for distal
references and the mesial margin for anterior refererer, and the biseriinm of the molar
occiusion is used for measurenwents vertically,

The Upper Vics, Molar (2] {Ad}
The upper molar also is bisected. A problem may oceur in it position in
sundivision sitnarions. 5t a bisection will vicid & mnean positun,

flaniney
All Mour candnes arc problems climicably, and the canine cusp tips are references
for the comprenensive aralysis,




SOFT TISSUE TRBACIMNG ANT REFEREMNCES
I sodi tissues, small leliers are employed for ceference.

The Profie

‘I'he cortoars of 2]l the iesuz on the profile arc usefal for the wsnTization of
eslivelics s famedicon: (pen) is pronasalis. ppois propagonsor, nis soft tissue
nasan, po is ynachion, and m is menton,)

I Migcnssed previousiy was the manner in which the lips ame posidoned for the
film cxposure, Some cindodan: becarme einodional aboal this 1zsue. We preter the

s and lips e helé together for a funetional diagoosis, A ciosed fin pastiinn in .
A seal will indicawa the wreavment problem.
Homover, & seoooel Bloe con be macle with pelients at ph}‘Eiﬂ]Dgi: rest and (o
n- setpose and can be traced and compared, Also, bardurm swealiows ey indicale e
tongue sl 12p behavier in deglutidon.

Lim comtraars s il elemnaecation of vermillion borders slso help reveal soft tissus
decsi] [l is superior ip, |1 is inlerior ). Lhe curve of the als of the nose {ul) al=o
iy e diagnestic. The vight and lett evelids 2 globes ol e eves ace also visible
and soonetiines 2 e ul relerence ac the laterol canthos (1ed, Sds siebpasae, oot sm
is sUpromentall,

e

The Tongue and Hyoid (H)
The culline of the tohgus is nrosthy guite visible posteriorly, fnal someiines
ol fRcelt ti lacare because 17 35 119e anteriody. The tongue dorsum and poscerior
sorder shouald be aced down o and including the epiglallis
The Toerid hone 25 traced in cross-section of the boay ondy, [ts triangulas shepe is
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recoraed. ard o point at the upper antedior angle is due Hyoid point for reference (H).

The SofL Palale

soamally, the posterior marmn of tac tonmas lies in conach wil vhe sofr
malate. When a space cxists, the possibifiey of motth breathing shonald be
ireestigaled. Changes ocour, and these can be evaluated with tracings. The sah
palate is traced 1 wross secticn and bas been studied in lengeh, thickness, sand
position freo: the hard palate and in Lmegion durng swallowing and speech.

The Nasophanymgeal and Pharyngeal wall

Melencid extent angd pasition is an issuc, Therctore, sturting with che scit fissue
poscerior ti the superior choanal area, the tracing is continued cownrward to the lavel
of Uhe csaphagus.

Ioreign Bodies and Pactholugy
Artiracts. cbjects in the nose, munshet wounds, oysts, ractures and tumors mey
furcher e idenofied ard when craced wiall Dnce a delallesd LTSRN

Faticnt with adenoid blockage and
tilateral bin guul (Toss-hite
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FRONTAL PERSPECTIVE
ke frontal has not become popular despice the cotnmon paluesl splitting
praclices and attempts to expend oy arches by the mainsteeam cf arthodontists. [z
wasttl until parameters snd date were available from the computer that it reached

cogont applicativo
References limp]n}red in Frontal T"Erspectiw

{’ranial and Basalar Points
Zyvpomatic Frontal Point {£f)
| e vwrs Zypomatics frontal swtures are sought aned i€ nol plainly wisibie may e
feleretified a5 u Lderal noweh al the appresimate height of Masion, The inside miaegin
ar the orbic is selected bilaterudly us Sg poins.

Lypomatic Arch Poeint {(Za)
Cureful examinatian will reveal the cooss sectiow of the rvgunwiic arches. The
certer i selected by inspection. Fa nancs for Zypomatic arch center,

{rista Cealli Peint (Cg)
ristn adli s dense and commonly shows on the fromtal film, The ip s

ciployved for a peine, When i by nod visible the base or top of the scptum is
employed For a micline point.

B.C.
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Mandibular Basalar Points
Ar Points
Tl gooriial angle may Jare outward and is osteriar to che denture, Thick
corticel Done i lovated ub the tereminalion of the excernal oblique ridge anterier to
the mandibular notch. Technically, this is called (he trihadral aminence. Tt was
calied the Antegonial Tukerele and labeled Ag as 2 mandizular base reforenes. 119
cie key to the suecessful wse of 1he Fronlal Analysis,

Proluberance menti (')
M 17e rontal vicw a triangle of bone is often gquite visil]e st the symehysis.
Thz sop of the tdangle is chosen as Pm point. & cepresents she spidline of Lhe
symphysis.

Lateral Articulare (Ar)
This is selected o 1o laweeal border of the mandible as the crossing alfa
Lrazigverse line through potnes Jugale




tdaxillary Relerences
MNe Points
Thie lateralmost muargin of the inside murgin of the nasal cavity js selecced and
Julislled e

Jugaule (J}
At the rossing on the zvpemalic process on the maxitlary with the outline of
the wuberosity a point ix selecred to represent the basal bone of the maxilla. 1tis
point Jugsls and icis sclected for widih of the madllary base.

Anterior Nasal Spinc {(ANS)
The actund spine is not visible, but a center of the hurdt palate at the jJundion
wizh the septum can be selectecl. The mid-maxillary sutuee tdeptification will belp
mark: the venter aisc,

B.O.F
8,501




NENTAY

The Inazalmost points are selecied for molars A6l AGE, BGL, we B&KE, and
precnolars B4l smd Bal. The biscction of the malar ovcusion is selected for Ll
Froo-neclusa Plane. The tips af the canine cusps are selected as A3L and ASR, arnd

B3L arnd B3R




PLANTS ANTY LINES OF RETERLNCE ANTY PARAMUTERS

Aline gtmeply joins twa poirts and can scrve for other points to be measured to
it. A plane is Lleened to a flar surface cr thoce.dimensional as a thought form. Bata
aze ernployved in cophalemenry. Some very basic and usclul plaaes and lines have
prevven 4o be of the mnsl substantia: valoe aod ave now describead

TLateral Uronial Manes
Basion-Nasion Plane
The seelh wers glued 1ogether on skalls and a saw o was made from Basion o
Magion, This plane cuts o the base of the prerrgmid plutes, s oorallel to the
wvgennijvo-lemporal sulere and sections off the mandibllar condyvle, It truly can Be
thoupht of as o Tama! sepamton plane. With experience it has become a remarkably
uscful planc for Hoth descriptive and sequent il funciions,
Frankfort Plang
This i perhaps the best planc to stare with for che soudy of buesd postes
From Padou, as Une vamporal hene cencer, it essentially orients the conter of Foaning
arc cquilibriumm o the orbit, the argan nl siph. I"his [}|.'1‘.'|F' frown T 40 O hisects the
zyponmatic arch, and is a perpendicalar to the coronal suture i general,

_.f‘.fl:

f ?‘“‘ﬁﬁéﬁ§

FORT PLANS
I..-Fqn.rm: mm‘,
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Preryanid Vertical Plane
A perperdicular o Tranlfort scis as a separation Fne for Lac [ace aveay from
the baze of the prervgeid plates. It reasonsbly forms o represenlacion ol ehe coronal
suture. The hyoid Twne also tends to arient to it This plane labeled FIY (for the
wrerygoid root verdral) {orms an excellenc coordinate for cntranoe of data for the
comyputer. The point of crossing rd 1his Gone wich Franlfort has been lakelicd CF

A
Al
AT

PTEAYAGIE WERTICAL = AHE

'‘t'he Cranial Base

The whole crandum for practieal purposes is reducerd to twno paramcters,

Tae Anlerior Base is measured on BaN from Ce 4o X,

T Posterior Base has been mmare difficult becayse ic is nor casy to fnd the
center of che ear canal for Podon as a homzomal relersmes. After vears of tead, tac
pestoriormnost margin of the condyle (bisecked for fight and el sides) was talen as a
reference [Condylion Posterior) for depth from the Prerygoid Yertioal




Planes and Lines for the Tace
Facial Planc
I'hig traditional p]an-s*_'is formed by conmecting asion with Poponion.
MWleasured from Frankloel 1he sngle [1Macial angle) iz perhaps the sinple best expression

of chin deprh in fadal typing, It changes with tvpdcul growth, Toing A [rorm s
plane serves to measure skeletal comvexdty.

T A

"MITREILELE

T -
——

Bandibular Plane

DifTerent mandibular planes have been emploved, but the mast simple and
useind L6 Lhe iower border of the angle of the ramus (Subgonicn(Sgy io the Jower
bozder of the svopdoesis (dMenuon) (3] Tt has been used mrTonceously as a grovrth
forccasror, Huweever, ehe angle of the mandibular plane can be an indicator of a sick

CI.'}I'Id}’]E. The incersecrion of the Facial amwl Moncdibalar Planes is wsect 1o conslooct

cephisionnetne Gnathion {Go).
A \ \,f “Z/
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Facial Axis
The apox) centrnl axiz of the face discovered is the line from Prenvgoid Point

Prl to CGnathdon, It is mcasured relative to the Basion-Masion Plane and foimes, on
average, almest a pertect right angle in the Caucasian populadon. The point of
crossing of these lines is labedled Co (for Cranial cenlee). I some patienis P1Lomay {2
beloma the Basicranial axds and thus the Facal axds is extended upward o form Co
Thc Facial axis closcs only slightly with average normal growtly (about one degre:
every five vears). This crossing is Position One Lase i Lhe sunouany prowtly

il ysis,
Incidantally, the Hasion-Nasion az Maslon hecomes the registration for
assecsinent of the position of Point A or the maxilla, The NA Bne can be thouvght of

as ihe Wasal Mane.

v

Condvle Axis
Aline from Xi Point extended chrough Point D to Condylion {Ce} Torms Lhe

o Condvle Axis B is measred [or mormbalngic analysis and geesn b ar ireanmen
vllange Som the corprs s, 1t becomes critical 1n the analysts of treatment chanpes.

ES!



Corpus Axis
This plane is formed from Proteberance Menti (Pm) theonegh X3 Point,
Lxtenwlecl o vruss Bal, it forms Vertigon (Ve The angle lamned 15 o ropresentatica
of todal faclal height, which s 80°% £ 3°  Arntedozly, whern supcimposed al T ke
Corpus Ads hocomes a superd reference for denture behavior and is Position Eour
i Lhe sumimary growi b analysis.




Thus, X3 Point is. in a scnse, a radiation point for the cnin, the coadyle, the
Areer.or nasal ApLne, and a fine Lz Co seaves as an awd in g_:ﬂwl.h J-D['E!L'H.."Hinlg an e Xi
Auds Inoadeition, s hne fooe X3 o the ncisad poin sepresents Uhe Diving Coclusa)
Mene for reference. Further, the X s conploned to detenmine peints tor the prowtn
are: and for measuring denture locaden as well as mandibalar positien. Thus, cight
stroctures iooall are relazed From X0 Poin!

Padatal Plane
A e Torm anlerigy, L oslerior nasal Spel 1€ CEIESENLE L l'J]HI'II.". vl 1T Bl
pelaze, which is the Hoor of che nese and roof of the mouth, 1t changes little In
angulaiion fronn Basion Masion during natural growth, but can be influenced several
doprens with treatmend, particulathy with extraoral traction. AL ANE the palatal plaee
iz 'osition Three for the maxdllabry ceeth reference in the sumonary growth analveis.

The APo Plane

Pesiv, A to Pogonion hecomes = line of reference for the protrusion or retrasicn
ot the sarterdor ceech, The anple of this olane 1o dhe Pacial plaoe mprighis with
cronelh, Both Point A and Pogenion posidons are Influenced by rreatiment, [t s
chie Lest reference 10 reason aboul in disgnasis, and is the best roforence for planning,
It is a lice wo which the weeth can be refated redprocadly, 'The lower inclsar w the
AP Pane i a ovitical issue.



REFERENCES TOR TTIE TEETH
Buecal Oeclusal Plane
A line through the biscetior of the cusps of 1he Tacral teeth represents & place
vnirtluenoed by a lip and oagnoe sbnormality, It is theretore diagnostic of supra ur

Infra erapiom of anlerior teeth, In cascs of posterior open bite the space §s Disecred,
t teneds Lo hive Ligh order with the corpus agis.

Divine Oecluss] Plans

The polden section consins oao oorts which are proportionally related to 1.0
to 1628, Thislis also called a divine proportion, and referred wo with the synbal @,
When a paricular pedng is lacated melative ra the fan etad poings it will be called
Jivinedy ordented. or & divine paint. It the whole Hne is considercd. the fonger partion
is 0618 the 1ol lengrh.

A lower indsor divine point is sclected bevween Point A and Pm. The hueigh,
[Tesr incizal edme to P'moshould be 0618, the total height from A o P Ut point
connecled 1o A1 becowes o reference e for planning onhodontics in the long range.

The lower indscr tip will be on the Loe, and the bvser smalar | s 2 oo bebow 3 {or
tnc nazural coclusal oarve.



Arche Depth end Model Conversion

The actual medel analysls is atso a part of the Prograssive tepoalomedoc
process, Momel dimensions with standard desdatioms forms vhe bese Tor evalousion.

Arch deplh is measured froms the inesial of the lower mclar to the conter of the
insigal e of the mean lower coneral instsor, It iz a aritizal messurement wransfecred
fram tac medel and emploved for diagacsis lorecasuioyg aml plapoing neechones A
6% [or about 1 mml) enlaegeinenn is present in $he wsaally loters] Feadplate,

Arch cepih and arch width are both assodated. ¥Wideh is taken from the
CLILnC T.i]‘JE.‘ and the bueeal of 1the Nrst _E}['E:['I"l".'.I]H.r' gl Genl miclar {500 mewd I_].e-]gt_‘_:l,

Lower Incisor Position
The lower inzigor is measured [rom the Dentare Plane (Alo) Dot is planoed
oo the 3020 relationship produced with treatment. (Sce APo Plane.)

(e alyo APPEMIDTY For St of nerual dimension
as compared to G4
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Uppcr dolar Position
The upper melar 13 measured from the distal of the croen direetly ta PIV. D
hias long been esablished 1o lie cypically at age plus chree millimeters. When closer
than averspe it does not meon it cannot or should not ke moved clstally, but it does
saggest lack of space ultimstely Eor the apper chird molar,

Enterincisal Angle
The principal noncern for chis relation at a normaal mean of L30% 0 the gdol
caucascid popuiations is affer treatment. To Cnishiag, a 1267 angle 1s preferable. In

Lot pegreid and morpolaid populations the mean sngle Dy adulthrod is below 1257

Soft Tissue
The Esilietic Line {E Linc}

The nose tip poind is calted peonasli (pro). The most preminent chin poine 2y
labelled propopordon jppral. The Lidne (Lsthedie line; scrves as a reference for
protasion of toe lips, The bower i ix g reference 1o which the upper is compared.

Several nthcr plancs are of use in the [lannondc Boyaslicn, Dae ace deale wich
cliewhere,

34



EROCWTAL FILANES
Cramdal
I ransverse lines arc draoaal tlmm_gh COMIMeT Poings.

ZA - ZA a Prontal Fromklow, plane
FATNAY # Iremtal Basal pdane on the Frontal bone

Cp-Yerucal  a pecpendicular deopped thrmagh Tronial Frankfort from
{nsta Galil represcms the midsagiteal plane

Facial
Mandibular
Ag - Ag a Frontal mandibular plane

Mauxilfary
] -1 a Frontal madlbany plane

¢Cranin-Mandibular
£t - Ay (hilateral) o Jine froom 75 point to Ag represents the fromio-facial
plancs

FATRIL LY {bilateral} a linc from the zypomatic arch center to the mandible
represenits forw sanid posiure of the mandible.

Maxillo-Mandibular
| T (Lilateral) o lne oo Jugale to anteganden represents & frondal

derture plane

ANSto P 2 Boe fromn Anlerior Nasal Spine to I represcenis o
e between the maxillalry and mandibular midlines

Dental

HOL. 10 B&W a hisection of the maolar occchagion conneciaon represents
a {rurca-ocelusal P]ar.ne._

40)
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Function 24, Yields 8 Basis Tnr a Clinical Naorm

The Scientilic Basis of Clinical Standards tor Reference --
the Clindcal Norm Application

Tl iclen af @ cfiuical noren Toe nrthodontics was proposed by Simon poor Le
radiceopic cephalometry, His goal was to establish o standand o comparizon of the
abnomual or the exlent ol dysplasic irregulanity. It was propased to provide a basis
frr vacler in correction toward the normn or "Ll iceal.

The seans concepdon way propossd by Downs and Steiner, The gueestion,
owever, became the rigidity by which the clinician was suoposed to adhere to the
prototype, or & particilar model of perfection. The basis {or Dewa' nurm was Laenly
young normal full dentition subjects withed wirat he judged to be protrosive
rechwion.  Heneo. thore was sonwe bins in his selection. The besis of Steinct's norm
was only ong mbject, & lull deatition female schected s bds chjective from his clinical
experience, Bram whick he derived bis "ideal" -- a tlagrant bios,

H.was obviows that elinical norm referemces needed improvement for ecveral
rcazons. First. o ramge needecd o Ge esablished, not asingle point. Secol valuoes
[t ages necded to be provided, “Lhind, sex differences were necessary In establishing
abjectives. Fourth, racial and constitution 1vpes needed deseripsion. Fifih, the
amalysis nesded £ e more in depeh in order to prosdde fesigh oo responsible
anatomic varialdes. Sz, lheee needad to be a considerstron tor the Tmnsverss
dizension. Sevenath, a three-dimensional albas af normal morphelogic vadation aad
an atlas tor noemal growth needed to be aenilabbe for reference. Bighth, a method
should be availalde for dhe Linlueic corrcction of values due to overall sive. Minth, 2
melhod of disolay for description of extreme dysplasia would be helpfel, Tentdy, &
thatvix (e prognoseication was dosired,

Computer Study (1966 to 1Y69)
Al the Foregoing became ohjectives for a compurer stody pralacn] al 1966,

Marerial
Five collertions of nukerial were emploved for the study, Recall of 70
unitreatad and normal subjects was condugted and headfilms in laveral and frontal
views wers ohe gined. 1rom chose, foriy (40) subjects were seleciedd Ton studdy serialiv.
Twency (20% were males and teenty (207 were fomales. Tyenty (20 were moderats
Cluzs 1, amd ety (20 svere nommal, or Class 1 I wenty (20) childen the mean
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Vme differences wore Frore 3 1o L3 years of apge (8 vears durmgion). In reenty (2]
the lime difference was 3 vears (froan 8 o 3 yeazs of age).

The second collection wias fram past Ricketts studies. This consisted of the.
data lor one thuusand {1000) consecutive palients from the orihadontic files, snd
v munedred Hity (230) sertal reoonds from 1960 modality studies, This incladed
longitudinal data of fifty (30) subjects ueaved with edgevase mechznics.

The third collection, was & crnss section of three-year-ld childeer o extend the
dita back to age fhees . The fourth collectiom was a group of Lhisty {30) near-adult
males in ooder to optered the dala o age 18 years. The ffth collection was data from
the: lirerature up uniil 1966 when the working standards were determined. Parjoular
reference was made 10 publications of Sassouni and Krogman, Broachent and

Beonarie .

et ot

Literally every scnsible measirement or angle ever proposed was subjectead 1o
comparson, and many poinrs were tdengulated for el of ereor. Three hundred
sisly-owo (302) Bnesr or angidar measuremeris were recorded In liwe | and Tiame [1
bar cach patienz. For the five-vear-olds three age periods were sudied, whiicly inzani,
Time Ii tracings had eo be made,  Allaneaswements wers recorded in the computer
1o indiude the caliadaticns of mrossth changes. Means. standand desdations, and
exlreme values were comnpuiad. Fyery measureinen L was cross-correlated with
cvery other, and the growth gradient was corrclared s well. T all, cver 400,000
coafficienry af corvelacion wore tabuhated.

I'nr an investyation for pelae phenomenor, wamual comiosites wens midy
from tlee ruesn data $n bath lateral and fresuat for visual growth comparison and
study with 2 metrie polar grid.

Results

The resnfl was some farty contributions Lo the body of lnewdedge fur the
profession. An atlas of nommal mocphelogy and nommal groneth was established for
the compuier. A cebedroot index was devised For corrections for stee, Cronccdions
wiere made as well for age, sex, and racial tvpes,

A comprehensive analysis was deduced In 1969 that has soond esscntialky
umchangedl nuw Mo more than 25 veass, Minor adjustments have breens znade 10 ondy
Lwo ar three matatneters, Nvery e/Torr to test the daty with normal material has
resudted in g reconfiomnation of the pongram.
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A Summnary Descrprive Anaheds was secected and popularized. For s suoauay
»th andd Lreanment base, a oritical fousposition snalysis was devised  This
prsvedd 1o be the most trustworihy anethod for procuring treatnent inlnrmation frr
the clinician wishing to koo the different results wilh various techniques.

Spin-offs
Erom the fmdings Marther rescarch led, by 1971, 10 1 he: discoseery of anare of
arorwliy of the mandible, describect bxler. This led in tum to methods for sensible
Jonyz-Tarige [ureasting we maturicy. This also led to changes in belicks and practices
regarding trearmert meelunies,

The Secend Maojor Compuater Study {1%549-1990)

The arcial methed aof forecasidng was improved, retested, and funcher mdined,
based ore ermpirical feedbacic. After nincteen vesrs af use, both statistical and crial-
and-crror testing had been conduecred. Concrete data sufficient wo salisly Lhe
seiendific community was sought, Therefore, a now leag-term sequantial study was
startect in [Y&Y and complet=c in 1930,

Blaterzal
O haeacdred thivtyethres (1331 subjeuts were used. Beginning fateral
ncadptates were collected Mmooy seven institutions, Seventy-thees (43} had had no
orthedonric attention at alk. Ten { 10] were serially cutrgetecd wilbiran Darher
triteveniion. Fifty {50} patients were treated (or a varicty of malocclusions, Of these
2% were males and 25 were females. The seveuty-thees (¥3) untreated chidren were
from ape 6 to age 18, Sowe Xomays were lrom age 3 to as much as 28 vewes of age.

Method
Al bepirming Desdplales were craced by Ricketts and digitized. 'orecasts
without treatment were made oo each subject eicher to a maturity cw-off or 10 the
uge of Lhe Tast headplare. Thase were also digitized and entered into the computer.

After the forecasts were comapleted, the linal lareral headplates were collected
and traveel. These weree alao dipitized and recomded.  All forecasts wers compared to
the actual, The 1373 ﬁi_lj_ljt'l;_'h‘i were Pralen down For sex and indivichaal ISR T
Tweniy-eight {28) normal occlusion umreated subjects were studicd.  Seventesn
gromps were roanpeisieed for comparison.

Vor stavistical analysis, = "bars and whiskess" 1841 was conducted for the samples
to compare statistivally the avloal against the prodicion.
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Finglings

'Mhe findings were so voluminous (hac they arc ver to be published in ook,
form. The dala were collected in the routine =equengs, i.e., the cranial basc,
miandible, maxilla, reeth, and ol Gssae.

The rosults camnl he repoeed herein for reasony of space. However, the
follevaing can be statcd:

! Bave head sodd face wessurerierds are about one yoar's growl b iarger than girls
algady ac the juvdle ages,

o Girls' cuteoff is o mean of D48 weurs.

3. Boys cut-alf fsa memm ol 19 years.

ch

Thue lacial axis closed slightly in cvery sample (1.5 30 10 vears).
4. Point & moved domaard shout ane degres in [ 0years,
B, Lhe previms compuler data was corroborated.

Growzh farccasts proved, as cxpocted, to be o the 90% range - many atmost
Al e,

-
.

B. The composite hecame 2 brilliant sonree Fop research, similar to the ¥10 for
climical work.

O Data wes eruploved to mprose fue e Uhe Dorecasting procedurcs.
1 The issee af size and fnrm grmw.h gain lnomed again-

[1. The rescarch cxperience reinforeed the sumonany sacthyds snd siinnlaced
cerd ain modifications,

12, Tatizms “ovissed " in the Forecast Ted to a further sea~ch for iidden variobbes,
Crrent Contidenee

Thus the arviginal mam:al chinical data, the 1906 compurer worls, andd the 1290
cofnpiater confirmation has lod to betoer condicdence levels.
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Thw Predipitation of the Summary Analvsis

In swnmary, as explained Belore, this Proegressive prograrm for cephalometsics
has hern an evolntion extending foe hadl a century. Tnthe face of so much
ol L1'I'_."|."I:':I_".E.!,-: E:'J{I"I.I-.I'I.]-‘HI IL";_ZI]_[]I'I'I_J‘[ [ Y I:_‘I‘-.-' ilh l:"]]"lu'l I |.'."I.1 rr'. 1] I I‘:I'F"E L I I:I'Elg "“'||.J.I.1Il:""‘-.
conzinved thereatter with further refinemenss up urtil 1995, Forthe 1969 siudy sl)

the analyacs proposed until Lhea were combined and cross-cortelated, which may
cwploin its rervarsalle deperudabidey.

Comprehansive far Completeness
The result of tie odginal worl veas the selection of o "comprehensive® arsbesis
10 seoply information Both frontalfy and latcrally to answer aleost any question
sougit b s elinician, Uaamilies of messuremenls were an advantage for clinical ovger
Hewever, the comprehensive s renaelable for the detailed snalvsis of exceplioral
cenditions. For cogency. a sclection wag sugpested for s "Sunmang femn by Gaginn
ozigizally and bocane modificd tarough experience since (27T
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THE LATERAIL SUMMARY ANALYSILS

Turpose
Tonal Tacie] heigly .
Leaver bacial height
. _cnrral facial dircelion
. lacial depth
o Corvexity
. Raraus fesght
o Palnal Plane Position .
Posterior Cranial lengils
Anderor Crandal lenpth

Lower inclsor pasicicn (horizoocally)
Levwer Znwisor positicn feertically)

Ulpper inolur pusition
Dicpth of leser arch

Ulpper to jower Twisor
Lawer Lp prateusion |

B.C.d
3,504

Farameter

Corpas Asiz to BalM
. Corpus Axis to Qg line
. Farcial Axis to Bal
o lacial Plame o Pranklom,
. Puoint A to Tactal Flanc
. nJandilialar Mane 1o Cranllors
. Folatal Plane to Frankturt
- Posterior Condylion Lo T7TV
C Clramial cenler Go Masion
- Incisor tip o APo
- Incigor tip to Buccal Ocojusal Plane
I Msal of upper e 1 e
. Blesial of anolar to incisor ‘L‘i.I.I
Lnger-ncisal aople
. Lawer lip wo E line

120




THE FRONTAEL SUMBMARY ANAIYSIS

Porpose
Mzsal -.‘..“-wiL:.r witle]y
Alocaallany wadleh
hfandibular widch

LIPS

Mandibular symmetry
wlawillary svmmerny

LTI

ralar width

9. First premo’sr widch
10 Ineercanine width.
1. Malar pasition (1)
2. Molar positien (1) .
I3, Molar Lile (L) .

1. Mlolar bite (R} .

15 ndidline af lowor .

Lo

Mastlio-mandibular width (L)
Slasilio-rmandibular width (B

Farameter

. Mo e Be
. fugzle to Jugale

- AnLezonion o Anteronian

. Jugile o Fromio-Facial Plane

- Jugaic te Fronto-Facial Fiame

. Prolubermmes Senid o Mid Plane

. . Polnt sns o Aid Mane
idental I'rontal

Prats-buccal of lewer melars

. Transbuccal of lower first premolar

. Trans-canine 3] B

. Mlotar buceal 1 Promo-Denzal Plane
. Melar buccal to Fronto-Drenal Flanc
o Buces! of AG ta B

. DBuccal of Af to Ba

- LEmbrasuee af foweer indisor e bic ).

Far explanation of
each parameter,
wise Appendiz,

The frental pronddes informaricn for cha frarsverss dimersians. Poc ihe
froncal, Nesn aoessuremments are employed; soven sheletsl and vight denzal
WEHSUTRIerss are male. Thus, thirty measuremencs can be evaluated even for the
toummary Analysis”, wien bl views are considered anld s osophisticadon is sought.

Lh
hE-



lFuncrion #5. Furmisher 3 Framework for Abstraction and Beduotion

Abstractionism
Analslraclion Is a summarizecd stalement. of a major composition. T the

anatomy and physiology of the whwle head is o be conaderad, a grear bessaldering
complexity would result ir its measurement and desadpticn. But through a selection
of bazeline poinds and planes of eference an orgami ved method and cthe pacamelers
can be sckected. These reforeness should hase, frst, bioloegic signdficance snd,
securdly, availabiity of perception In the X-ray view, With a valid process the bos,
shatraction for description can be achieved.

Vor 1he hesl procedre {ox the evshustion of geowth or Lreatment change, the
maost stable or unchangiog ceterences ace employed. Such iwthe ariewdation e
the palar phencmenan of gresveh. Alsc. points on the jaws serve for analysis of toeth
changes,  Standard vahes for changes sre svailable for relerence in the compuier.

lioe dhe forecasting of grosvch, an are of growth for the mandible vas
abstracted,  Second by, plesomena Tor e assodation of uasdibalar growi o with U
grovatly of the cranis] base and mid-face also tollows, This in twm became the hase foc
ploering dental and soft. tissue changes.

Try cébect, these procedures are al abstractive snd theeir nse anay be lloened 1 a
shart=hand methed bor the taking of dictaricn.

Reductionism,

Frdactionism iz simplitication. It is a process that perenits oot endy o
sebmmarizaiiaon hur provides a means for the selection of the most. significant or
InpOTh ot gspects of sownet hing complex.

Thus, a proper cenhalomerie anahis will peroniit a "summary form". Even il a
seherne e roore comprehensive in content, such as tha. available with the compuer,
it still rcprosents an abstraction. But effectively, by comparison a prograrm can
reduce Lhe sunimary Toem by the seledinn of the most omeaningful and significant.
mezsrenents for the clindelan's artencion and che amournt of ingpoclaece g be
zttached to a measuremen:. This is the beauty of application by the computer
Lecause the derail and raving of data it aflarels

VoLl the com puter :1!1.f.|1-.-'ﬂi:; alsa the [HOCess i abstracted ]:rj,r diwisicn of the

arialvsls Inco fields of inverest or tamilies of mensurements, Rechaciion is
accomiplished by the use of indices for waighudng and By the use of symbols (or

33



sserisls) 1o denote severity. Both absoaction and reduction heljy o deteroine the
degree of difficuley in a grven situatiom,

sbee routize staudord deviation s understood. Inoovder to lnprove s
spplication a dinioal doviation concepr was incroduced? This roanded cut numkers
[ vase of memory, yrades valuess (or olinics] application, and impeovead

sk Kl !
CLTOATILLALCA LI

Briel Statistics
Descxiption
L has been conlended herein hal dhe Frankloel plane provides the most wsed ol
Tkt iom {oe desoription Dt that the Basion-Masion plane is Lthe most cogent foe
serlal worl, In support of this chesis. aside from the practical evenyday valus galned
with its nse, sounc slaple data are offered.

I"he il Y of Franldor For TLvpaeng” al the lace was seen i the first
compuzer sample of No=40 subjects as onge 8§ wears, For tesling of e cpnial
reference, for relating facial points, the SIV plane, FH plane and Bald plane weers
mezsures] [rom the Facial plane {~asion-Pogonion). The Standard Deviation from
Ml arsd Ba-l owens slmost fdemieal, ar =537 10 238 re:specciw-el}-. From Frankicrl
plane (P-02) (with true Podon) the ST was 02 6 Frankfor) therefors st Uhe
besl vreler (on describing prowiealdsm of the chin.




Sequential Change

I w tight neder for assesament of directionad change the average values ang
slandard crrors of the anesw were calevdated, tesding che same three basic planes (5T,
Fi1, and Bal}y. The chin (Poi, the masdlla {4), the rareus (XID, the nose tip (¢) and

1_h-._ lower molar 36 were comparad (see Table 1.

Takle I
Erinbfor bl HA-Ir
TUEFATe frankfoet ETIT AR v | B U EA-N
Mg HMALE lange RS chonge Kas
Point A | L X | ¥ X I & i X ¥ X i
T —u14 —14 020 B2s  —047  -1d41 03% 03X —08F —0E0 LIT 0
LY 158 —L82 G55 040 gy --rdE Q.53 kAT LU =23 045 03¢
M QAR —0us 00 012 nelk —143 N34 (b 30 00r =123 G225 024
L 1B 030 a4 074 171 -2 N3 04l Ll —l44 047 020
Hin L2h —176 0217 12 1.0 -223  ILER 019 0210 =20 @) A.I3

Catenlafiess were nadn Lo dotovinine ke neange clange o Uwe el ¥ lirectivns naz well as
e raal neseesguazed cerees Hois olieinge thab in veeey focidensa hin reeferegee Friome wliich
ulizized the Frawkfirl harissolad wig appresinbly Tegter thon ol whiel atilized selwmsive.

e Pagonion, from the BalN coordinate, the nesn changs in millimeters
hc-rizr_miali}-' was (S o, At 848 standard crmor, it wonld sugoesd That the e
trican for o sample would be betwean 0043 o and 0.55 mm, almost 70% of Lhe
tirng. This would sugpest thar chin gresth varies essentially from a porpeodioulys 10
the Do plare,

From SN the mean hodzontal chiaoege was 9% tor | mm) per vear tather tan
(.05 per vear as measured from Bal coordinate, Froam FLI the change was 1.5% mm,
horizonzally. The RaN relerence was thus a superior basc for lomgdlodingd sualysis of
horizontal behavior of the chin, (See ilhustration on page 36

Lo vertical (dowswand and forward) change (of Po) the e was 2,32 mm.
and the standsod error was 0,36 moa- We lueee esablished a hyypothesis of 2,3 mm.
[T veur Al Caval e, The: vertical n:hangc of Poponion from 5% was 2.48 mm. but
trom F.H. was only 1.9 oorn. The Jarger valee reflects the intemad chumges al the
cranium. In the 1990 study of 73 chiidren, the mesn [agiad axis clesed while the old
Y s frow SN opened

Becnuse Co and CF points are close together the smonni of change tor Xi Point
wold he reflected onby ja direction.

]



From BaX at P, the Xi Point moved hackoasrd 009 romm, aned doperoreard 05
mn.. showing a steaighd dowtnwand and bsclowsnd tendency from the Facial Asds
coordinzte (see sample M= 30 of [970 helow, ond =73 of 1990 on following page).
Thus it weay conziuded that For lengitudinal analyais <he BaN reforence was saperior
tor the mandibular peints on che chin and ramoas.

Furliver, wher Paint A was considered from 53 it mosed foneard 806 man. ane
dowtnvard 1,43 nmun. From FH, Poin: A moved forward 088 mo. and dowimaezrd
0.9% wree. Tronn BaN refererce It moved foreard only 0% mm, vearhy and dowieenrd
v .22 rur. almeest paradle! to the behavior of ihe loeer incisar.

Im wvisual unahyses the noee dp o) and bebsdor of the lower anolar (867 will be

neoed.
w [ L3 E] ]
1474 Mirnigaa Samrla hedl
N _
Ou 3N al 5§ II . ., II'L On BaX zk _G-;: ¥

Eecter Polar
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Function #6. Fenders 4 Means for Sequential Growih Analysis

Interest in Growith

Gaowlh has been a continued interest sinee the beginning of orthodontics,
Development is nsmaily associated with growth to include all change. Developoment
tevward sendlity contimaes after prowlb o siee slops. Farly in ordhodonde theory
growth wus assumed to be essentially contralled by the treatment. mechanisms.

Reenugenegraphic cophalometry was develaped firsl [or growth rescarch,
Later towus nnerl [of spm:'lﬁr_ cletail of trearmicnc l:ha.ngc. Three main divisinns of
head growth of concem are skeletal, dental and solt Jdssue.

Mhanicli lmalar weowdh iy of great significance clindcaliy, The clinician desires to
determine its participation in the comection ol Class {1, the treatment of deep Live,
and the provesses encountered in the maragement of Class (T condidens.

o one gquestions the ability in alier the developmient of dencal appagacus or
the indheenos of tocth or the sott tissucs, But of moee: fnieres. 35 the question of
possble frealment influences on growth and dovelopment of e basal skeleton.

CORtrover ey :

Bonhin anthropology and cophalometry progress hus been hamypeeed Ly
differences of opinicn regacding references to be wsed for assessing growlh change.
Studics of meversal fines e Tolowe ancd irplant. studies by Bjork huee helped to select
siable sices for analysiz of changes and have clarified some arguments regarding
gromed v, Computer research and the availability of comprsites have helped immensehy
to provide growwth diada aned groswth variabilily

Chiginal studics an dry sloulls weore conducred froot Paron,  Wilh analvsis,
hewever, i= becane recogniaed thal growth ocotored on both sides of the coronal
suture cownplew. The eur canul (anud Pogion) fud been convenicat and casv points
Eromn which to measare sleulls. With headplates Sella Toesica was also plainly visible
ane comverdent. Do ils faver, Sela lizg in proginicy to the anerkor craniz] references
ot the superstructure for the nasal cavity,  Also, the Sella-Nasion line is reasonably
otiented Lo the upper and mid-face.

Hevgrewer, Solla has soveral Bnvtations Eor pronwvldy analbveis. Tt (1) lies beking
Ure vorunal sutuee, 135 {2) is relabsd wo beain or noewroscronial ooesvth, and 8 {3 e
abaove the princpal bradng of the face gt the Basi-Cranial Axis. 5Sclla also (4] is a
panr reference for the mandible which is supported laterally i the remporal bene. Tn

5K



gravth it (3} has 3 poor expeession of polar phenomenon with the oval cavity, Tt was
{61 [onnd wanting in reliabitivy for growth forecasing. (Fifteen to twenty percent. of
groveth om the ¥ asis was cranial and not mamdibxalar) lor all these reasons we wore
Forced to abamedon 2 fur prowih anadsis and predicrion.

Polar Gerosvih {iateral)
A ventral roterence was found to exist at the basis of the sphenoid bone at
foramen roiundum. Brodie frequently remarked that when ne superimposed a scics

aof tracings he "peened dghc down Uw sphieno-paladne fossac’,

Aomere cnmplel e Posteriar oo anterior cranial base is represented by Basion-
Nasion. A car throvgh this plane sepacates the (see rom the crapivo, Ulse of the
Basion-Tasion plane registered from foramen nmachnn (P) ac Cranial center (Cc)

simplifies growth analysis signilicanty.

¥Wieh 1his cricittadion a remarkable order was noted o fardal behavior and cvcn
in the nazopbunmy and vertebrae. This, when tao or more tracngy o
stiperimposed in this manmer on o polar grid, poin.s tend to follew the polar couarse.

[Hee illtesirations o [ollowing pages.
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CGnomon Behavior

Ciroavth ocers i proporticn. A pnomen is the added part to a form which
closes et chumge it geometriczlly. As conters or voriexes of angles wera locatad,
supoiposition shoswed reladve continuwation in [oom for the oriibal, masal, and orad
cavities. Ironically, the verteses of sugles or bases or references were located at
enbianees il nerves. 1y plemomenon alse becomes usetul for growth analysis.
Allemetdc is another word employed for relative constaney of shape. Mechanisms [or
mrowth of the cranivm, the mandible, and he maxibls seem to take precederce nthar

order.

ORBITAL

Apa B to 12

NASAL
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Fasterior actorior
TV to Lo CC=H

Be X o % o 3
3 28,3 20,0 8.0 51.5 52.35 20,3
&4 39,5 26.5 23.5 Y | G 2.3
5 £9.5 0.0 19,0 53,1 B4 1 52.1
& 0.0 30.3 29.3 35.5 Sh.G 53,3
7 0.5 1.9 d2.0 a&,T7 23.7 3.7
g isto] 0 z1s 30.5 | [55.5]  sa.s 54.5
g 3l1.5 32.0 3l.0 6.3 3.3 35.3
LG 2.9 A2.5 21.3 =TI ag. 1 G6.1
11 32.3% i3.0 2.0 57,9 58,4 ZE.9
L2 35.9 33.3 2Z.3 E8.7 =87 =T.T
12 23.5 4.0 z.4 59.3 0.3 £1.2
L4 24,0 34,3 5.5 60.1 61.1 £2.4
L= 24,3 K 24,0 LO.3 61, EZ. G
1= 35.3 2.7

L? 35.0 53,5

.= Wb, 35 BG.3
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Ereaking Growth Down (Abstraction)

Froqueritly growh dircction is unclear co the clinician. Lo face, Cifferert
cireviions can be incerpreted frone different planes of reference. Therefore, a coniral
area froin which o assess wxuwlh and divecion peeds cunfidence levels. Sucl overall
facial growtn behaving is witnessed from the Basor-Masion Plaoe registered ai Ce, as
shiowm 10 polar growth.

The Four-Position Analysis of Growth

[ general, the clinizian iz Interesoed in foar phenomena. These are the chin
Posivion 1) the cuosdlln (Position 23, the uppser weeth [Fosition 3), and the lower
el (Pesition 45, This informartion is provided by the "Summesny” prsi.osa)
anaivEy and is showm at spes e B 13 and 13 1o 18 (o three tiveycar
ervals).

Position (ne -- Feoe the chin (mandibic)

Witk the central prsizion of two tracings at Ce, grewth and ochavdor of che
chir is wisible b behgvdor of the Fucjul Axis. Grow] rends o foltows the originel wds,
particulacly in short range, and inoeases at 2 remarlable anifonn race ol 2.5 man. por
vear. i lomg range (5 w0 L years) the Facial Avds tends to close slighrly on average.

PUSMLLICEN (MK

FUMLIEFION:  Indicator of IThrection
and Smaant of Crenwth
{1ar change inoching

CIEANGE YALLES:

Blpogiion: O (42 in 10 years)

. Sranedaad Vuriztium
13" ut 3 years
A0 ud 10 years

__-‘!';mrgu'rl.t'. 2.3 mm. cach :r"-'!il-r.
ar VO s, w4 ears,
O = 0 ann, cach yrar
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V'osition Two -- For the maxills

Shitting forward on the Bagion-Nasion plane to register ai Nasion scrves as a
rcliable reference 1o evaluale ruxillary or palatat behavior. The angle of BaN o
ol Ais alesl g perfect constant. In dong range Poinl A may move foowand ooe or
v ceprees, but it iy remarkable how constant 1,35, as Brodie proclsimed. The angle
of the palatal plane to Ba® changes hardly more than a tracing error withour
trzatment.

Ha

—— !

EAL™ 1M Fasion-aalon at Baasian

[ I i L Inselicacer foa Direction and
Avnomml of Growth (change)
in Anterioe Mol

CIIANGE VAELTES:

L¥recciipn: 0° Scandard Vorlatlon = 1.0
{Wory zare e slightly =)

Amount;  For AWS YVertlcal,
L. 13 eachy year.
O == 025 enh VEAL.



Position "Thres -- For the upper leeLh

The masdllary molirs and incisors have been target teeth lor reference by mary
practitioners. Their norensl behavior i related to the patatal plane registered at AN 2
This reference has eeangined essentially unchanged singe 1930,

3

POSTUION, I THREE
TALTOI: Palatal Mane (ANSFNS) at ANS

For reuding of dnedsor o daler
+ Checduzal PYlama

FUNCTIION:  Indicwtor B Moaxillacs
Lrenturc Change

CHANGE YALLTRS:

kotvard:
1.3 mm. each fesar.
LT = 2401 an.
Owocdusal Mlane - drops ak malnr meore,

U.0° cach year, Le 3% wl 5 years,
&° at 1 wears,

= L7 mnnfAycar 1 = 4 nuonyer

a7
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FPasition Tour -- Tor lower tecth

hile the nuaxillany tooth behavior is solatbvely clear, e behavior of
ranciilalar teeth has been mors profdematical. The mandibular plaze registered at
the symphysis have led to controversy, THowever, with the development al Xiand 'm
points, it was discovered that the angle of the buceal wecdnsal plane 1o the corpus asis
alzo rernained a solid baze for referenes. This i so ooiinble, in fact, dhat it is vsed for
prediction: of melar behavior.

It should Le understond Lhat the whols wower denture erapts upward and
Forweird as revealed by the gmowdh arc.

PESTTTON POTTR

CACLHH: I Creclusal Plane #o
Corpus Axds 2t 1" point

FUISCTIOP:  Tewliceior e '[:]'IHTIEI‘ im
Tareeer e1iliare

Chiange ¥alues; 0 chamge in Choclusol Mane

Txuption lrom Corpuos Axis 0.5 mm, exch year
Lovsargr Dacisnor oA} rogn,

13



maft Tiswac

Mage groweth is measured from ANS (Position Theeg). Lipr thickness and
oosition are relared to the labial surfaces of the inwisors, Chin tissue is related ta the
svinprhysiy [Position Four).

Subnasali is congdersd in 2 dowmward and forward obfigue direcion froom 1he
bage ol the ariedor easal spine. Supesroentali (soft tissae. B) Is caleulated From the
roof of the lower incisar near the root-coowm junction,

SOFT TISEUE SA0WTE

&9



Froncal Growtl - The Bi-Polar Phenomenon

When the polar goad wus studied reloghve to Time I and Time L for the frontal
cornposiie: one cerder could not be found. However, when cach foramen rosundum
was cinpioyed it was discovered that growth occureed lrom vwo cenlers or poles in The
ireatal perepective. The ides of e influence of Tw sesieotrophis cenlers was
Further supported Iy his Brding, 1lowsver, two centers were almost unoworkabls for
tac vypical clinican, Therefore, the data was codlacied for a single coordinate, Lhe
crassing of the Franlfar withy U mid-sagitlul plane.

BI-POI_aRA

ft



With this coordinare orizntation, the relative prowth of the nasal covity, jugal
[ IR, arid am.eg-:nnla! pinls wes observed.  There seomced to be a "one-two-thoee"
order, which wees Jeier Feang o be consis ent with uhe divine PfEPﬂlﬂ ool

Frean the ariginal 1966 computer work growth dats was collected, Findings
ure shemam 0 talkwlar Torm, :

) FeaMTAL DEVELOFMENT Ly

Ml mmpoks -

Lewid s Jpme Micki__hd),

Wl LE.o e

5= r=n.

Aza 3 -
-l E - 5L 1.!- 19k
1z - gz b 1..%
LE - T -5 =2
i7 Eallux 13.%
119 4.7
ie R
Farrlibulaz MigkE 1pgt
1 - §5B.27 rm. e 26 - 77,77 mn.
4 - B% bR 1 - 'a.%s
L e oo TD, IS o= 09 Gl
E »~ T:.50 2w dgv.75
fqm 3 - E3.C f. pgn 10 - 1=_= pn. fagm 1T - IL0 aae. 7 - 73,53 L4 - 35,19
o 23,5 11 - 6.6 1§ - 29.5 F « J7E.0 LI - Ad el
E - I=Z.C 13 - 1G_" i - 30,1 P - 78,35 5 = A&, 94
E—-:3.5 1% - 29._ 0 S o= 31K
7 - Z4.0 14 - 27._"= il - 3z.1 . P'E;l.lns
E - 2d.% 1% - fu_n 25 - 325K b IE_B?IEE co.
- 23.0 16 - 2m,= £3 - 33.1 - #8.33
1% - £9.&85
a0 - 5 30

The Dvine Proscrtion snalysiz was found usebul in transveme consdderations,
T 3y deseribedd D a separsie paper



Funciion #7. Supplics a Moniloring Provess for Treatment
Separation of Garowih rom Treaztmem Changes

Difcn clindaans may be reluctant to obiain progress headplales because of thelr
inabifity or uncertainty of compeehending sequential apalysis. As stated previously, a
Hrustwerthy ieahod and data are required for confidence to be gained.

*Monjloring means to spply a provess for ongoing ehservaticn.

*Monitoring provides o device for checking and regulating the perfoemance of
treatmiend. nechanics.

*Momitoring meoans to watn, caution of advise,

*Monitoring provides a reterence fur the Toflowing of a glven series of avencs
LM oPCTatiorns.

Momitaring, wild the forcoast tosnatioily, permics the detection of any
ratastrophic accideni, dJisease. or treatment mdsforiune that would mverd rew

Lhe turgor of the naturok geowlh process.

When is a change of yvour doing?
The idea of Clindcal Ueviation was an adjustioent of Standard Deviation fue

betzer application to the cindcal experience. As stated before, for the sake of
menory, all vahes needed rounding out. Also for the sake of nustification of

importance, values nesled in mawch the dinical experience. These adjustoents for
cireation deviations were Kot deseriptions of morphologic variables for the analvds,

A differert comadition exists, howoeser, in small incramenis of change for the
monitering of trestment. Gl i analvsis and forecusting is roduoed oo a
"randular concept”. A module value 1s o mean growth trom am adequale sample of
one vear's duzation. Thus, a tko-medulz experience Mor asual treatment would be
lypical twoevear grawth, 1lowever, 4 palient may be slower or fasier in growth
expressian. Therefore, the clinidans conerin is not time cxactly. hol amaint ta ke
crmploved or built inwe e plan, 1F two modules occur in 1.5 years, fine. I it takes
A5 years, 1t may just talw longer to complete the treatmendt.

The Ten Percent itule
The concept for cinical interpretution is further complicaled in mnnitoring for
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periads ol weels or owenths, As aworking hwpothesis, therefore, 2 peoteciive
vatiation of ten percent (108) 15 epployed. Tn other waords. the vearly module is
cdivided by ten o a hasc reference.

The Four-Porition Analysis for Monitoring

The tearanal vilues with growth nced to be memodzed on a medular basis Gon
each position, together with s cne-vear value of clinieal desdation.  Ary departure
fram 1 hase expected valies is thought to be an influence froan mechanical o
watment procediares,

Posilinn One -- Far Mandibular Ortheeedics
" Thr chin moves om the fucal axis 2.5 mm. per vear. Ten percent would te (25
ot This weuld mean the clinidan can candidly take cred#t fur anyihing more than
273 rua, oy less than 2235 men. i one vear's time, Jf the moniteting 35 6 wnanubs,
thena 1.25 mon, base s wsed = 1O wanad e 125 mun. or 13755 amn. (1.4 or less
than 1,123 mam. (1.1}

Civen o tracing error of .55 1 a change of coe cegree on the faclal axis occurs
in six months, the civicdan may corcloce the change i procloced by reagment.

Dogition Two - Maxillary Orthopedics
Expezience has shown that aluaost any chunge inoa Basion-MNasion Toint A
anple is treatment-indueced, Ten-vear growth pricds may show o mean neresse of
ahoite. nne degree. Abour tan degrees 15 the maxdmum ever observed. T inshiott
time pedods of one to three yesrs point A change is within lracing errar.

The same regulariiy i3 expected in the angle of the palatal planc to BaN, 1t s
S0 small creer lcang pf-.ﬁmi-: Ihat any :‘.h:mgr: 311 be assumed 1.0 be oreaunche-indoced.

In summary, since the change in the argle of the facial axis iz so smsll an s
_[Jr'.:-u']_‘,.* Trasis, waed Devase L BalNA, .'tug]r: [ER R Y UILJ.I.'_'J!_‘_I_:.-'._ Ay l".]‘.lﬂl"llgl.‘. al ali in aix
morths 0 a vear is taken to sugpest treatment indluence on the msnadibalar ool
maxillary hases.

13



74



Fosition Three - Mayillary crthodontics
The acclusal plane behundor s Jargely eontrolled by cvenes in the behavior of
the maecidle! Wich normal devclopment the occhesal plae drops posteriorky from
the palarc about 3 oy each & years, The deninre moves forward about owe mn.
eah thiee vears. Any alteration from this pactern iu shord range can be taken ca
summrcst alteration of maxillary 1seth positions,

P de=tailed considerstion, the upper molar moves forward Ioeand ANS only
0.3 mva per vear. ooy mooe i hs i1 wotdd he onlv 0015 mm. (Dot cven a tracig
errgel. And in two years its forward movement is ondy 0.6 mm. Therefore,
oracticully any horizontal movement under two years sigmals o treatmen change in

either direcricn.

Yertculy, e upper madae eruprs lrom the palatal plane at « ate of 0.7 .
cer year, This would b oaly 0035 oo, in siv monchs, Again, this is simifar to a
tracing errer essentially. Therefare, i in one year the upper molar s exstrwded Siom.,
2.3 mun, can pe ciined to be caused by treatment. It on the other hand, it s
intruded 2.0 mm., then actaally it has been allecied 2.7 me. from its prodiceed
pesition. But by using the Ten Pereent Rule the ameat for cinician credit is 2,63

TIETEL.

I'osition Fouvr -- Mandibular orthodonitios
Fecin a carefully selerted Corpus Axis registered at P thee modar iacisor
positions are cormpared to the normad. This swill reveal induced changes.

Malars

Crisicul poinds {for ruonivoring of treatment are tha maolars becauss of anchorage
interests. The Jower molar eropts at o right angle to the corpas axis vegistered at Tm.
O sverage, 0.3 per vear or L0 mun. i 2 vears is the (smald) beivedor. Accocding 1o
the Ten Peoeend Barie, 1he I_lu_:ui,::u_ﬂvt' vartal¥de wordd e 05X 10 = OS5 . Thus o
crte vear 0,45 mm. to 0,35 mow would be the semsible relerence. {Fin onz year the
churige is &0 mm. then essentially 545 mm. would be due to treannent, I six
manths' duration, 3.7 ox peardy all woald he due 10 treatment, In the forward
cdirection, amy change is thoughe to be tresrrnet-rduced .

The lovwner incisor (Fromm the coepnis axis orientation) tends to move bodily
wpsvirel ad hackward alsa, about 0.5 mm per year, 1t moves backoward 4 mm. in 15
voars, whicl ds anoa, (.2 e each year. Therefore, if the lower Indsor moves
straight upward it nas been moved forward fram thar which wanld be expected
without trestmenl . The exceplion may be those patients develeping generous detasl

—-
Ta
o



P

protrasions trom the influence of Jarge Longues anc loocse Lips,

Soft Tissues

1ip changes arc influenced By tooil wwreemenis. Behavior of the chin can he
altered by changes in the mencalis proveked by the erging] malocelusicn and
vorrecred with treatmment,

Funclion #58. Delineates Teeulmeni Pessibilitics (Scc page 74)

In 1938 the frst rephalomerric study of eared patienis was ceporied by
Brachie, Downs, Goldstoin, and Mywr, Coochusions were dramm on only fourtesn
Class 11 patients and six Class FIT patients, Txeasroent with ¢he edgewise mechearism
was alleped to have no effect on Uhe skelctal pattorn except for ananelibudar rotaticn
which “zended to rocover”. Siw Class | palients were treated with expansinm and
wouldl twtl he expeciod ro hasve basal skeletal changes eilier Lthan mandibolar rotation.
All arch chanpes wers achiesed by the use of intermasdllary elasiics in that sample.

Remender that this study was "prelininnn. Yet moest conclusions drawm
wrre considersd By mnnst 1o be final. Also, treatmer was perfosmed in mosthy full
dentition apes or bevond apes wiere sheleral effects weould be wpwnilested as
uniclerstood presencly.

Mo extpmoral aclion was emploved (paricolarly us currenul s prescribed with
rervical tracriond, Mo amterdor tooih Ja rusion with transforme anchorage was sl as
presendy applied. Mo positicning devices or palaial appiiances e employec, TNo
tramsverse dia was reported from the fromeal film, e londings suggested
orthodontics or tooth menemer b were umits of possibilities.

Twewd, Nance, and Siranyg joined torces with Steiner and many others in
accepting the "doctrine of Jirmitations”. The coneept way that teelh ook he moved
over significant. discances but that "pattem expression” accounsed for the busal chanige
and that the basad siraciures seere inunatakble,

Thrraghout the nest ewo decades the cephalometric tool becanie the priracy
sourcr of meatrent mEnemation. In 1960 the immuatalle (heory was severcly
chiallengesd. While mean composites were manually made in the 19305, to study and
display groevth behavior, composite data of tresed rages did not become available
until the appilcation of Lhe connpuer v the 197 s,

o



New [indings in 1237 anel 1980 indicated that skeletal maxillany change wus
paasible with exlasora iraction. Thos trewtreend. possibilitics werns assessed to lie in
three areas: skefotal, dezdal, and ensdronmentasl,

Short Range Resulis (onc to three vescs)

Analher cuestion rogarded permanency - thi skefeial changes, and sabiiier of
denital ard soft disswe change. From the beginuing 1% was determined that 8 two-vear
plan mace sense for trestment planning. Therebore, 3 Gwo-pesr OF TRCATMEDE
cxpredence analysis, would be considered a short Lerm when compared 10 the wholz
grenwdl period. As specific sppliances were vsed, significant changes wore seen i the
short runge. The following starewents represent the crment cunclusions reached from
analysiz of severa) hundred paticnts snd composites of aboue 30 samples of Lreated
[HLIBnTS.

{ ranial
Mraterior cranial buse yeowlh may be affected stighitly, while the behavior of
the wempors] complex anterior arandad development seems to be folally genetic. This
conclosion sveaits larger samples and carefat study (pecederes.

Mandibular
Slandibular bending and condyle belwnvicor may be Intfluenced by meamdibrdar
posturing devices and vigorous =lastic tractiom, Exeessive mandibular sotation msy
rattse compression af the chonwdnugenic cone in the condyle and inhibin geowth,

Dhrect s lerine superiar or superior compression of the condyle may inhibi
growth and sometimes i€ may not rebound.

Comilwle grove s vertically may temporariby be enhanced by preduding posteoor
support if not cxcessisve.

Miaxillary
Majaor skeletal and palatsl change can be made in thiee dimensions. Changes
indnced may be small, to am mwch as o comtimetar or more. Technigques eoploged
are coticul 1o the changes induced.

Lyenial
M teeth can be inenaded or cxouded, Molars com be miovend distalby, mesially
o becelingually. Expapsion can be dane safely. Tecth can be moved several
mrallimmeters within The bagalar apparatus. as witnessed incamine impacticn.



SolL Tisgue
MWiuscls adaptation atten oconrs antonstically. When "halits" persist, greater
attemliog inay e neaded therapeutically. Too much mendibadar wation may be
dangcrous.

Long Kange {mwre than three vears)

Cranial Hase
Mineor teanporad bone craandal sfleration may be pomanent,

handibular
Any induced change In the form or sice of Lhe mandible is ternporary, ¥When
prettictions of cotrpasives 2o made in Jony terma rhey comypars precisely withthe
treated actual compesit=s. Opening rotation of the mandible may pot alweays relmn
and can damage the condyls thearelically.

Maxillary
Aftor treatent a mudllary peboud may occur if noc retained, bt when
managed peoperly e does net commenly cooar, A foreard growth of the mandible
ey e A lackor in maxillary retcncion.

:"-'IEJ{IHQI'}? reduction for high covaesity bencds o e permancat.

Dendal
Final tooth pesttiondng is wd he inerey of Uthe niuseles, and nerve directs

muscle. Owartreatiment is easenmiaily noeededd for all rreutment wilh the possible
excrp inn af male groweh in rreatod Class Tor Class IL

Lunction #9. Allows Mrognesis and Simulation of Objectives
Progmosis is a foon of prediction. Prognosis is madc at cach adjustoeent that
the: teeds will move as desired and directed with appliances. Taith is nceded.

Peefimatic:

*Prognosis is the prediction of the prabable couwese of 2 condition or the
foretelliug rl Lhe ouatcome.

*Prognosis is a two-edged sword for orthodonticg: one is Lhe prohanie grosth

aricl -l'_‘l_t‘.’l;‘ll’_JI_."Hﬂ:II_taJ_ CUTLEECE I LICES withur ircatowent; the otlwer is the ];".."-'_:'_::t'l:ttl;.f
restelts with therapy by onc af various vindulivies or Lbveir combinations.
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W have listed [ly-seven lunclions of a forecast to matuTity in a young child,
Bt a forceast funther Decones & matriy on which planning is made Tharefora,
twa fomecasts or progneses may e constructed. One iz without treatment, and the
secand b5 the changes macde with e trealmeant olyjectives.

R shurt mioge 1reslienl objectives ave visualized (VTU, In long range the
thoughe is tor s goal of final sesults (VTG (visualized 1eeziment. goal}.

The provess of constracdion of o "Torecast™ may be linear, or arcial with
modification of vectors and dircericnal components. Contrbutony allowances aee
vl neconding ko size, o, pallemn, age, sex and relationships. Thereiorz. 2 mean
daita base value 1y only a starting basis,

borecasiing

1"'..11}'&_!1111;5 that can be cxplained and correlated com be predicled. The concep,
of simulation is more appropriate because prediction carmies 4 degree of absoiuteness,
Forzcases are endered in percentages. 1T guesiion regarding accuracy has been
raised sinec the beginming, How accurane must a forecost be Ao be of value, snd by
lerwe i will i neec co miss Lo he nusleading in 2 plany Many rescarchers ohjecting
to torscmsivg practices funee nob addressed these fundamental questions.

Lxiension and Moditication Technique
The {orecasting technigues slarled with cranial base extension and a planc

down the long axds of the condyle to cotuect witds the mandibular plane.
MWadifications were made far ]:niDIc:g'lc tacrors, and treatment effects on the mondible
were calondaled into the desigr. ¥ fact, the ellects of oeaument far overshadoweed the

gromthy moagnitudes.

The odginal technigque was medilied to the basicranial asis and the condrle
corpnag axis maimx, The magdlla was forecast 1o Gl in the space betvieen cranial hase

a1l mandible,

Mandibualar Acc
A true breakthrough for long ranpe oocumrad with the discoveny of a growth arc
{or ihe mandible (nal 1o he comlused wilh Sassouni's profile ancy. The subscquent

discovery of modifications for sex and type led to fucther sefirement. aod socoguey,
ofter approaching perfection of fit of the forocast to the actuall The mandible can be

Frorecast indepaulently of the craroal hase.
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The Cranial liase

The. mandible expresses sclf from o cramal sappor. The condyvle, however,
resides in tie teanpatal bone. Muscles are attached to cnandal bones. Therelore, twa
procedures can be employed, but both require a hasic cranial prediction. Cur
posteriur base is the dimensicn from pesteriar condylicn (Cp) we FTY. The anterior
ig taloen to be Ot Masion., The basi-crenial forocast can be mdependern of ali else

in Lbee skl and Face.

Maxilla

Mrostably Lhe phenomenon that led Brodie <o the "comslancy” idea was the
mnomic behavior of the palaie to cranial Jandmerks {5N). Grossly, the micd-face is
hdependent in behavior of mandibulzar sffects, Auch greater variation is seen in the
loweer foce than in the noper face. After the maxilla has Leen s &l 1l suluees
with treatment the mandibular growth may sway its behavicr to some degree,

Teeth
Mandibuar teoth are predicted fiom Che corpus axis at P Maxdibary teeth

are forevast Dom Lhe Palaial Tlance at AINS. Both aveas wre connected al vhe ceclusal
planc and reciprocal Facloes play a vale.

5ol Yissue

After Lhe skeletad mnacrix and teeth arc prodicted, onhy Then canoa profle
prodicricn be constructed, Nasion, anfecior nasal spine, inctsers and sites in the bony
chin serve as references for mosrth additions, Changes with (in?) function with
carrecdion of waborelusions make it more compticated to predict wilh exactibude.
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Function #14. Grants a Mcedium for Planning All Lreatments.

The Actual Purpose und Tunction of YVisualized Objectives and Goals
Censrracting a visual:zed rendering is not just a meaningicss arvistc cxercise,
It s apy ext rrmf-hr valeeable 1se 40 hf-lp with staging the meachanical treattment. This
is a poine often overlooked by chinicians, ¥With the ¥4 or VG, mazsilosmanditnlae
retationslin has been correcl, 911 and a nesy Ao exiscs.

Sequence
P!snﬂlng starls wilh needecd -:h:mgﬁs int che laower incisor. T the u::-bjn:ctiw: is

acoopted, thoen how does the indsor meed to be changed? s ic lorward, downward,
haclasard, or upwan®? How does Its movement affcce arch length and arch depth? B
EXpOT SO 15 l;_r_'r:[11.',t'.|:|11'r|.11,t'|:l: benae i |l traniseesse premoar changes alloct anch length

and u:lu:pth?

ARer aulewlation: ol ellects on areh lengrl, Lhe Tosver moelar is posidicned. s
CXTTACHON necsssary sz copertyd

The wpper incisar is then calealaced for movement neaded. Heas much
trorement ks pecuived, and how much anchormge is neaded? Moz the lower De
madified e compromise the abjective?

Lasthy, The apper molar is visaadized lvom s bage when pul inle a nnormal
locked Class [ position, [low much anchioraps §s needed? SNow, as o leedbacl, moest
other compromises be made?



Tha Cybernetic Circle

[n order to visualize chis sequence with a picture, Ricketrs developed 1he
cvhernetlic Grale as an abstraction and reduction of the treatioent planoing seguence,
The order was the sleletal matriv, lower arch and upper arch. to be followed by soft
tissue considorations.
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The Surgical Ubjective {510 and the Diving Proportion

bterwive sloelecs] alteration can be miade with surpery. The sequence for
plarning Is the sane 23 widh erthepcdics, but now L5 asually in adaits saees gronacth
and orthapedics are changed o skelztal cuts.

The vine Proporion {for golden cu) Analyeis iz 2 separate subject. However,
she gelden relation beoweon Frankfort Plane, Point A, and Pois lighly valualle. LUhe
heoiphe of the lowser incisor to A and [in is of paramount valwee for denture
erolacetnent.

H3G ' / ] "
F‘EF:J'f'i'.h‘ uAaLLCd i . i ‘:ﬁ.l \"{E | J/"’/[/d"\\ﬁg\\




SEVENTRLEN CIASS 111 CHARACTERISTICS
{ MO ALWAYS IN EVERY PATIENT)

1. SYMEPHY 515 TORM (T.0MNG)

2. OBTLSE MANDTRLE

3. WTIAK GOMTAL ANGLE

=3 CORPUS THYGIH

5 CONDYLE LENGTII

4. CONDYLE FORM (NARROW SAGITTATLY)

¥ X1 POSITION TORWARTS

& 0T TPWARD AMD FORWARD FROM BASIOR

2] APACE TN JCERL DIMIMISHED SUPERTCGRLY
I, EMIMNEMCE FLAT
11. ARTERIGR CRAMIAL BASE SHORT (CO-N)
12 POSTERICE, CERANIAL DASE SITCRT (PTY-F)
13, SELORT MAXILLA (Bub A}
11. MEGATIVE PALATAL PLANKT
13, YERY WIDE FRELWAY SPACT
16 SO TOMGLT POSTTION
17. CRANIAL DITT.ECTH N

& H
fS.E5E TR

)




g’ ADULT COMPOSITE N2
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Cunction #11. Equips the User fur Practice Management

VWhen an srdsie visualized iteage of the present conditions is available in the
form of an amabesis. wk when the imape of the abjeclives is shown. it goes o long way
in creating confidence in the sy of | he patient or pazend. I addition, when the
necessary menement s are explained and nuerialiced on paper. the patisnt derives a
heller irmpression of the nature of te needed comection and its acceptance,

Further, during treatinenl as the patient is menitored and the patient is shawn
ther esulls Lo be essentially as plasmedd, a higher and highsr leove] af confidenoe is
reached Iy Doth deceor and padient.

Cephalomerrics in this practical way contribures 1o o "How”. T11s a tool for
making the sale. It s slao a vehicle for tenching Lae patient the mesolts of Lreatment.

Lmplreeed correctly, progressive cephalometrics can be & 1eemendaous tood for
internal practice murketing and providing somes hing tangible for selling,

Function #12, Manilests a Principal Tool for Fducation
Communivation

Education is lanlamonnt to commuaicainn. AR analysis conomdeates e
exact nature af the condition to the chinician {diagnosis), Cephalometrics Deonddes
apy wedess Lo the literators and to otier colleagues for scoond opinions.

Constitutes 4 Languase

Longuage is 8 1001 of communication, Clsssification aids in the breglang down
of complexdty. When the user knows the langoage. appeeciales the nature of
pirssi biligies and effccts of teatment, Jauneledge is Inuncdiately available.

The Esscntial Tool of Clhinacal Rescarch

Olbservation of patierts in the chiair and comparizon of heforeand-alter models
or phoragraphs unly vield suggestions. T direct infirmmetien is desired the only toof
fror sientific study is the tool of cephalometrics. Thus, the mest sophistizated
methed should he vusecd for the hest knowledpe 1o be applied
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IV SUMMARY AND CONCLUSION

The proper appliication of cephialome iics is thiesadimeonsional and progresses
thirough stages for dinical use. Scven major processes and twelve hranches of
applications are desceitecl

These processes are divided into four main aress and grossly penain 1o
I:_HEI.HI'_USiS. I_JI:_'IEIUJ.S:.I_S-, Lrealueil J’_JlH]_I_HiT‘Ig- amd p]'aL'“Li.CE managomeit.

wWith stch A "IMrogressive’ program of cephalomerdes the eriiodongisi lus
tool to porsonzlly find out what he or she 35 acially doing clinically with emplosed
modalities. Further, objectives can he cstablished el targets can b sel

The gtep-b-step spplicoticn permits efficiency and competency, and provides
a competitive adye.

Frogressive Cephalomuerrios by the Lool Toe sophislicaiion For orthodostiats in
the now millenium.

Teloant IJt_‘I_’!-iUI'l,H_I_ ORI B U7 L0 el ELH_':F based laboratorizs EldD-]J-t the
Progeessive program hecause of its Bologic base, i1s cnompleteness, the information
zatnedd from its usc, and its sefid tracl record.

Tlae Prouressive prograan viusi, herwever, e learned and onderstcoc in arder
thart the clinician can apply ios foll benetits, Competencr Intha melhedd requires a
toustine application and practice. The ofinical benefics far owtweigh the effont enduiled
in leaming,

I conneciion wilth the clinical ficld, we can paraphrase D Ronald Roth, wleo
slates Lhe case Tor cepliadomerdos succinetly.

The Stratght Wire appliance {or any other appliance) wiil mot dingruose tie
case, will net develop a treatment plan (VTO nor design the mechanies
neccszary to correct the malocclusion, Thig is the cesponsilvilicy of Lthe
orthedontist. Rath Stares, "Assurning fermlation of @ Ulwrowgh sk
accurate dlagoosis and treatment plan, acquiring good patient cocperation
amd pr_‘rfl:nm‘[ing appropriate mechndes, crpisisten |:..-' reliahle resull s shonalel be
produced "

We onndd o AGTEE. more!
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PARADICM 20080 CEPHALOMETRICS

e e AT ERAL
Conventional Harmonic
"Cranial Base:
Posterior  Cp-PTV AR-Ce-M D
Anterior Ce-M
Mandibular:
‘Total Waee Lieizht {NY el m) Co-Xi-Fm @
Facizl Axis (Ba¥N af Pt(:n) le-N11-M &
Facizgl Plane {FIT at MPo) FH-Xi-Mpi ¢

Maxiliary:
Palatsl Plane {FH {0 Pal.PL)
€ onvexily (A to Fac.Fi.)
Lower Face Hi {Ans-Xi-F'm)

Cp-PTV D PTV-A

FH-4-Pm @

Teeth:
LB ectusal PLL caot (to Xi)
Lowerincisor {1 to APo)
f-1
Arch depih 1]
A Molar Pasition {PTV to
interincisal apghe 1
i

Palpl.-Ocel.pl.-Mpl. o

A-|1-Pm @

Saft Tissue:
Lower lip to E Line

ol

sh-Xi-st D st-Xi-ppu
fil-st-gn @

m-pro-ga D

u-ppo-li © pra-ppo-li
M-prri-a 0 a-MN-gn



PARADIGH 2000 CEFHALOMETRICS

e e FRONTAL ,
‘onventiongl Harmognic
Cranial:
Transverse Parallelismm
F-F F-DA-TF
Fa- LA
fandibolar:
Width Ag-Ag
Midlice Pm to C5pl
Ml xiliary:
Masal width  Ne-Ne Me-Pg & {5 Ag-Ag
Wit J o Ay -3 & Ra-Ma
Width J=J J-F=8{% Ag-Ae
Teeth:
{deckusal Plame Pacallelism
3-13 FJ-3D6G-0
4 - [4
G- (6 6-6% RS -RS
B do Jag
L
6

1 I midling

Soft Tissue: PHOTOGRATH
be-sk = si-m
tri-al = le-m
ch-ln =G A
is-si-1j <P



GILOSSARY
POINTS O REFERENCE
The anatomy is traced, and poinis are cmployed first for the selection of plancs
for refesence and evalualiom and, second, for idestificaiion of Tecations o which
direct measureinents can be made for determumation of roelationships.
A glossary of the pealinent relerennes is appropriale:
M4 glhancn) - oo oedpital conter at the skoll base
N (Masion) - at the suture scparating facial boncs
P [Pnr‘ifm} - o center of the *m:ll:lﬁr.'ill Ione near Lthe jﬁiﬂl.
(] (rketale) - lower border of the organ of sight
't a neeral landmark for cthe maxillary nerve

Fr [Pteryvooid Referemoe} - despest anterior poltg at Frenypoids

Cea (Condylion) - paint where condylar axds curs condyle

Cp (Condylion Posledor) - postetiarmast point on condyle

Ca (Conuhylion Superor) - superorioost point oa condyvle

Xi 2 newrotrophic site for Lhe mandibular buadle

Ri-R4 [lantis width and heighn) - potnes eo find Xi

Hr [ Rarnus reference) -

o | [(=nathion) - the central point of the symphysis

Y| {Merten) - Fower breder ol the chin

Do {Poneniond - antedonmest border of the chin

"m ¢ Protubcrance ment!) - point ar stant of reversal line

B (subgoruon} - relerence al lower border of ramus

AMNS (Amerlnr MNasal Spine) - a maxilbaey ges1 Tor 1he Beniom

PMS {Posterior Masal Spinc) - omigin for the soft palate

Point A (Maxillary Bazal Reference) « at base of nasal spinc

Ve (Wertigon) - constrocted paint et Basi-Craadad and Corpus Axes.
Tx (Frue radins; - constructod point cquidistant tam Pmoand Eva,
Cc Y [Cranial center) - construcued jueint ac Facial Axis crossing BaN

PLANMNES OF REFERENCH

il
Basion-MNasion - Basi-Cruniul Axis
Fornon-Orbitade -- Franldort Flanc
Frernygoid Vertical - Coordinate to Frankfort from Pr
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l'acial

Prerygoid Point-Gnathion -- Tacial Axis
Masien-Pogoniet -- Facial Plane

MNasion-Paini & -- Xasal Plane

Foint A-Pogondon -- Denture Plane (Reciprocal Tanc)
AMNS-PNS - Talatal FMane

Subronion- enton, - Mandilwdar Mane
Frotuberanoo denti-Xi -- Carpus Aods

Condvlion-Xi - Condyle Axis

ANEXE - Orgr linwe {Uhral Cancapuny]

Booe Buceal Oeclusal Pl
Dooc [Dvine Declasal Tiane
Soli Tissue Plancs

pre-ppa - Esthetic Line {2-a)

Sofr Tiswuce Puints

i lASEOT

L, pronasali (&) end of nos:
§Tt submasali

Is superiar Lip

St slomion (lip embrasurs)
51 inferior lip

smib} suprmentali

ppe propogonian {4} - chin dionpie
an griadhiom

m menton

e lateral canclis

al alar rim

ANGLES AND LINEAR MEASTREMENTS
Total Facial Eleight -- NeYe-Am
FProstericr Crandal Base - FTV-Cp
Facial Axis -- From Ba on BaMN
Anterior Craninl Bage - Lo to W
l'acial Angle -+ Favial Plane from i
Palatal Pisne - Pal. DL {foom T
Coapvestity [(Concavityy -4 e Facial Flan

ay



APPENTITX

n IMagnnsis and the Reasone for the
Cephalomertric Parameters Chosen

Diagnosis

i1 the welole anedical-<lemal field, diagnosis in orthodontics is uniogue.
Diagnosis In dentisery consists of the disdnguishing of signs and symeplems or Leses
tor o disense. Treealement is ol a prosthetic replacement or surgical prooedere,

Irisgnosis in madicine 15 alse dircceed at identification of o dixease or infirmity,
bugt thee etiology iEn omcens systemic factors.  Orthopedic medicine is invobved
wilh body deformations, njurics, bums, postare: and Uhe elficient. Function of joints
Azl b,

tn orthodeawics the diagnesis and treatn ent eniail decisions regarding
wwrplolouic eelazionships. The diagrosis starts with the relationsthip of the testh and
Tt Intweo directions optweard 1o Lhe fip& and cheels, bt inward into the jaws, the
craniom. the whole head and neck and perbags even Duody posiere. Bocause csthedes
aved pevchelogie factors are invelved with spoech and mmneroas socinliologie
Tunections, dispnoesis hecomes hother complicated.

I'J]agn-::us].s raquires knu::-wlv:dgn: [diw = theough, grovis = Julm-.-'ln_-':dg&j_

The first air iz orthodonsic dingeosis is 1.0 describe the conditions prosent wo
as 1o distinguish the natwe of the sikzletal, dertal and sofl dissiee T a laciual
mpanner. Uor completeness snd dewsil cephalometrics is employed.

The sccond purpose in diagesis is interpretation of the condilions described.
Thiz enlails e delermination of the COMPONCTILE o o malocelusinn s r.'mnp:ir-:*d w1 a
standard or a lnowm ame of reference -- henee the "nonm”™ concept.

Tl tlirel aspecd ol anbioduniie diagnosis §s the decision reached segarding the
future eutcome which iz actually progoosis. Prediction of both short-term and
lnng-g=rm 1 marurity are to be considerec, whether it be fntoitive or delibenaely
pozformed oo paper, Fhe "pattern” beccanes a basis for the indications of things oost
likely to come.

From 362 mensnrements sudied ubownt &0 were chosen as a -::n:mprehn:nsive
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COLNpUteT projram to sadsty the broad interest in the profession. The underlying eoal
of the resulting parameler was Lo enzble the cinician to deterrnine the components of
e inelivicleal pralilen fu the disgnosis and progosis,

1y erder L0 redhaes the pamumeters 1o o practionl rontioe, 27 measuroments were
titeern: 15 in the latezal and 12 in the frontal, with throe taken bilaterally. The
selected values vere rested aver a period of 30 years. They wers rand;qliv selecied o
free ol Digs as presible, snd cach has o ourpose or o ceason for s being.

Hather than endering iutn debate, the funcion s purpose of ench of the 27
parameters are nows e lucidated.

THE LATERAL SUMBAIY ANALYSIS

Tor 1 hee shededal patrern Bowns bead fve (3} porameterns, Al were changred in
RONTME TOATILT,  Subsequentiy, nine (93 are wow decmed to Be imperative for
determining the sheletal components 10 a malocclusion.

SEELETAL
PHJ’}'JH.!-’-E' Pargmeirr

1. lowl facial height . . ., . . - - o .- Lorpus Axia PmXi to BaN
Reascar The long or shart facye is of primany interest because faces tend

growth to vary arcund dhe criginal pateern. However, orccssive faoe
height. s not necessarily commected with open bite nor shorl Taces with
deep bite, More critical is lowsy face betpht bocanse that is the
immediace denzal snvironmene. ne simple angle desaribes total facial
height. The mean augle s 60F2E50% This ooe angle provides a guick,
ancl eagy way to depict brochyfacinl patrems {309 rnge) or
dolichotacial patrerns (707 rangic).

2. lLeower facial height . . . . . o - - o JCorpus Axds to Org line
Beason: One simple angle dn:sfrlbcs vcrucal maxillo-mandibualar relations.

The mean iz 46°*5.0% "I'he propartion betseen the two is araund Ya%
(or three-fourths), Theoretically lonper facial heights have higher lower
tace valucs €0 be in harmony. But it for instance, che totat face s 60°
el U denare befphe o 33% e alio Bs Sa% which mcuns excessive
wowtT face ondy. The relation serves ns an index: lowwer face X 100 +
cotal face = height indaw. This diagnosis is imporant e the gumimy
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3. Coentralk facial direction .
L easen:

L

srarile patien.

. .- . lacial Axis to BalN
The Facial Acxds is the best t:f‘ﬂtl‘ﬂ]' axis ﬂf the face in torms of
provtasion ot cetrusion of the chin, “Che mean in Lhe Cauczsian
pupalation is %307 Measured from Basion a reading ol 937
indicates onc dinical deviation forwand. The most common axds in Class
15 B9°, Wahwes abowe 907 Favor Class I developmenn . Class [T more
tepleally is 93% and ahove, The 'acial Axis assists in description, it facial
l}'pﬁ-

Ly addition, e Vacdad Axis conds remarkably to be the growily
owis. It Lends on average to raove fonaard one degree each scven years.
Fhe standare variarion in divcotion was found L beonly 270 10 years

Fariaj depth VoL . . facial Manc to Frankforn

Brason:

This was from J?Inun-q and i3 Lhn: hu:st desexdber far prognathism of the
chir. But true Pedon is nsed inscead of the car rod,. The ang)e
changes with growth 1% cach three years and uitimately reaches

Qi+ 3 in the noemal marure male, Tnoadnit females i stops at abowt
88" on avezape, InUiree-yese-obds 1the angle is nommally 54°2. 3.0,

Conmeexily . . . . . . v o« « - - . D't A to Facial Plane
Reason: Point A fs u:rl:d 4% A nm:ﬂ].ir:,r basai refercnee, Itz pesition relative Lo a

siraight linc {NFao - the Facial plane) is a superb simple expression ol
horizonial maxillo-mandibular relxtionshipp. Point B is alveolar bone
ancl not skeletnl or basal bone. Becausc the Fadal aogle changes with
age (chin forward) and Puinl & tensds 0 move divectly widh Nasion, the
{acial entvexivy normally redweees with growth. In females, by adultheod
2 o, of corvesily 18 ideal, whereas tales, particuluzly whiee inales,
tend to grove ta a straight profile ov 0.0 mm. Mormeal children ot age 3
wears may nave convodty of 30 .,

Cooanvesity s sdehared issac in orthedontics, Theoreicalby the
straighter the face the mors uprighl the Ao planc and the mors nzght
Llse Foneer inciser. The choice iz to weart the teedlv o Lhe, comvesivy or
cotrect the corvessity and treat to the new maxillo-tougredibabar
conditicn.

As a check for interpretation of convesdty, Lhe M-Foint A line is
uscd as 2 "nasal plane” e relaved oo the Frankfort Plane, [deally il is
QF=2* Toint A s forward in typical Class [ and the nasal planc is
commonly backwarel in Class I This means that the il is an
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cesential component in the classic malocclusions.

6, Romus height . . . . - . .« . . . . . Mandibular Flane to Frankfort
Heason:  The mandibular planc is often. talien a5 3 measare to describe chin

oy o, bl 118 seal function is to indicste vertical height or position
of the rarvs. 1t helps 1o define fadal parterns, The angle 15 easily
neasired off a right angle o the Pleryzoid Vertical Planz, A mean 27
angle 15 presenl al age ¥ and redwces about 0.6* each year with the arcal
exprossion of mrowth of e wendible w about 227 by adubthasd.

T main value of the high mowditralar plana is that it may herald
A siclk conedyle. The warigtion of the anple st 323" i higher than would
b desived for a definitive pamnelee.

l.ong Maces can be iong, tapererd with high angles, or oblong with
square mandibular types or o angics,

7. Pulatal Plune Posidion . . . . . .+ .+ . - Palawal Manc to Franlfort
Reason: The palatal plang focemed in lmpznrta.n’n: when W was discovered that the
floor of the nose can be changed in growing children. By changing
the antericr nasal spine the moge s ceanged because the spine is 4
platforra for 1he cartilagenous septem, The fne [rom Ans 1o Pos Is
mcasurcd likewdse from o perpendicwlar to the Prervgoicd verical
The normal palatal angle 35 about 2963 1o the Frankfiort plane.
Ihis anede is wsed o help determine nagal dysplasia. LLis also
combined with the ceal ghomeon in dosadbing waxillary characrenistics
because the whole padatal plane can be level bur still be locmted
supreriorhy ar inleriorly. Wieo the whole patzte s supericr the gunery
srodle tencs 1o develnpr

8. Posterior Cranial length. . . . . . . . . Posterior Condylivn to FTY
Reason:  This messurenent denoles the condvle and joint relation or position to
the coordinate comples. I 3s & mean of 31 moe. st age 3 aned groses
{13 mmm. an average per year.

I Class U bl is olcen Jonger and im Class U138 shoeter. It also
was suggested to e assuciuled by doecp bite dutdng development, viredng
more dislally. Tosterior aanial Jepli s a significant component of
malocelirsions being shor in Class TIT and Loog Class 1L uean
OO POEIICS.

9. Anterior Crandsd lemgsth . . . . - o . . . . . Crundal cender 1o Nasion
Reasom: The maxilla is suspended off the anterior eraniab floor,. Ce point 1s
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comal ructed Broon Pt point located at foramen rotundvm on the base of
the yreat wing of the sphonoid. The lengrth 1o N s taken 1o represen
tha herizon bl divensdon of 1he angerdor base, but i iz oblique on
average 377 to the Frarldert horizontal.

When this ineasarzmend s long 1 becownes s cooponent of Class
I e when short it contrbutes £o Class [ {when the masdlla is
normally related ta the anterior cranial base). This, shoeiness em hath
ends 1 commonon i Class U and longmicss iz typical of a Class 1 cranial
COTILPOTETIE,

This ruessnmenierd = a sensible test for the position of Kasion as =
EBusis for the Fadal Plane onimin, In some paticnts the ceanial base alone
can acoounl. [or ane-hall Lhe mwrphclogto sheideial desplasia,

NENTAL

L3evamis chose five parameters for the teesh. Four of then were changed lor
descriprive porposcs for the present. sumnmary analysis. One measurerient was added
Far sall tissue.

19, Luwer incisor position (hovizondally) . . -+ - - ncisar eip o AP
Reason: The wower incisor js the Fust ey 1o dental emplacement, The cclating
ol the leser incisor to anteriommest skeletal landrmarks in the jaws
theretore relates to a reciproeal line. The moee forward the A point te
more forward is Lhe averspe lower icksor in normal acdusion.
Cumversely, the more concave the face the more the lower incizor is
retropositioned to be in harmony. Differenc races on average deking iehy
have different anwemnils ol deolal [rocizusion,
‘Uhe study of 9 sample ot 153 children, mixed dentition, age 9,
with niemnzl occlusion, revealed 2 mean of + 1.0 mm. Tar che fower
inclsor edge (o the Al piane. he angle was 22° On comparing this
value Lo adults with the mos acceptafble relations it was found o e
comastent, The standard deviztion in Cancasian occlasions was found
to be £2.5 mum. This value has been considered by the author, since
1%44. to be the most ideal as an cbjective In planning ereatmenl.
Currently thany caoicians preler s eelntionsap of 4262, [n
Black anel orientad wetn she mean was found 1o be 3 mm., as shown L
Mezu, The bowver incisor is a basic stzreing poine For planming the Y00
and calculating sochorsge for viechordcy. Thiz s one reascen for
anticipating (or forecasting) the chin positon and imaxills v alleeaton in
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the cybometics af the YT ennsirnletion.

I]. Lower inciser position (verticailyy . . Incisor tip to Buccal Occlusal Flane
Rewmow; The wrue huees] ooclusal planw igreres the incisors which are influencerl
o perverted Jir function. The buceal plane is a functional plane oo
for description the kawer ‘neisnr edge is esscntiadly o that Hoe.
In comstruciion of 2 ¥TO the buceal plane can be used but for
groater sophistication in planning, the divine propoetion from A to Po s
rrarvclous. Point A to lower incisor edge 1o P iz a divine proportion.
‘Lhe dnedsar 1o Fen s 1LGES the height to Poini A In grosdng childeen,
with short Eps. adaplaciom af the Jdp to the divine height of 1he lower
inciznr has been noted to acour with develapment.

' 12. Uppecr molar position. . . . . . . . . Distal of upper molar 1o TV
Remeon: 'Lhe direct distance Brom thes distal ol the wpper Erst molar 1o 71V
describes nmalar position. Observation in the [920s suggested that

. the vpper Bree mnlar idealhy eraprs at che patients chrosoiogic age in
.. m. plus 3 oun. {Leage 5 0F 3o = 1L mm). I maintaing that
P relalivmship until grossth stops becae the derture mesves forwvar

1.4} rum, per vear, Aoawanal position does not riean i cannos or showid
rot be moved distally but 31 does sugrest an altiouate Erpited space [or
third molars.

This hoarizomisl measurement of the upper molar was the sacond
most froquently cormelat el in the 362 measurements of the compuater
study. o other wends, it commeleted wilh Torm and size of the "patterny’,

13, Depthofloweracch. - . . o . o . . . Mesial of molar Lo incisor tip
Reason: Diepth of the arch Zom incisur g e the molars is dlagnostic and needs
1o he voreelated with the dental anode), "Uhis measuncment converts the
information froun Lhe dental east o the bhead X-rav. However, this
parameter for amch depth is exoremaly usciul In plaaodng dencace

emplacements in che ¥TO,
Ioue {o emlargement in the Xaay the arch dept i measirement is
larger by about 1 mm. more than the actual. In normal arch formm the

depih cephalomerrically is approsimmalely 23.5 10 24 mim. Zize of thw
teeth wod arcle foeme wie variables. Tn exoraction cases the depah is

. reduced o a mean of about 14 s

14, Uppor tolower inedsor . . . . . . . . . . . . . Inter-incisal angle
Brason: Phe interincizal angle is corod owver fromn Doeans. Ic has littie waloe
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cxtept in planning and comsiraciion of Lhe YT Owverbige and awverjet '
aljectives are so standsrd at 2.0 mm. they need not be measwed. Buc
intcrincisal angles ac freatment's 2nd are eritical. 'Ihe mean goal i
lrealmend’s end is 1267,
Trimerphic atangements wene found from rescarch. For
Brachytacial fares aod profrugive tvpes 120010 12237 was found, For
lonig faces and Class [T angles of 135° o 137° were appropriave.

I3 Lower lig projusion. . . . . . . . . . . . . .LowerliptoEline
Peason: Esthetice iz a major concern in erthedondes. The Iower Tip 15

influenced by bath the lower and upper incisar. A line, from soft
tissue chin to the end of the nosc, has scoved as the best single reference.
The lower 1s ideally about 2 mm. closer 1o the line. Lsthedie harmony js :
tempered Ly nose length and fadad tvpe. 1owever, just as the lower -
incisoris o basic reforonce staning point, the lower lip becomes 2
starting reference lor esihecic evalualion.

THE FROMNEAL SUMMARY AMALYSIS

EXorwms offered no froneal amahysiz. This was possibhy duc to dacl: of
infregmation and lirajted interest In wansverse phenamena Hesvever, with Lhe advent
of palatal scparaticn, the lindings ol aflerzibon ol ngasillacy base ha tree dbwensions
wilhl certain devices. and with surgicnl mmervention in both javs, interest in the
[roantul Decame profound, More than three of overy four orthodentic patienis are
involved with the transeerse dimenston. Fhae Lo the diflioalty of prooads g identical
filma, dircct transverse messoremed, are e mas) tosteeortby, Charts for
Aeweloprmental walues need to be consulted 1f the computer pregrams are nou

vl latile,

SKELETAL
Furpose Furcmicter

[. Nasal cavity width . . . . . . Coe : .« . . Ko Nc
Fcazon: Breathing space and namﬂ wuu_nelw AT r;j' 1u1mt'qhdt=: conerrl Adr How
Herrwrgh 1 hee masal covityr is of Intenese 0 mest clirdcians. The piriform
ApCIturc, at its loswver sorder, is the hase for snoporling mascles of che
upper lip esthedicadly. This aren bhecormes 3 concesm for many clinicians.
A direct measarement from the inside margin of the e nasal
cavitias vields an expression of nasal widih which noturally increascs
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nnl}r 0.9 mm. et rar.

2. Maxilaryewideh . . o . L . .- « v e v e Jupale un Jugale
Frason:  Inter Jugale distunce is [akn:n o 1tprr:a|:11t the basal bonre and henee
tramsverse dimensions of the maxilla. This 35 coanpared to koown
standards and t0 nasal and mandibular individual transverse dinaensions.
It incxcascs about |0 wm. with natural growth siaeting =t 55 mn. ar
age 3.

3. Mandibular vidth . . . . .« .. - Audegonion to Antcgonion

Reason:  An exgression of w:dth uf thf* mandible is desirable at the Jevel ol the
teeth, The Camial angle lares in moales or s (Mat in fermaies andd i
posterior to the occlusdon; neaswements from the gonial region were
1.1.T|[J|'-:'.|d1_1-;‘.l'_i‘ih_=:. Drareologic stulies shrmwed that the tohedrol erminence
was presen| al the crree of the extemal ulligue rddge directly below the
molars. This was fowmd &0 be vistble on frontod Rlroe and was jusc
anzeriar to the mandibular valch. [ois also taken oz o layver of corlical
bone when the nouch is shallow, The poinl was labeled Ag (for
anzegondal tubercle).

Charrs wire composed ared the mandible was found to grow in
wickh | 3y o, per pear. Foseeer, in obligue dircctiong {dowaasarnd
aned outaerel gromih) the nasal cavity, muws 1, and mancible behave on
the divine proportion X, |.A18.

4, Makillo-manelibmafar width Ty . . . . . . .Jugale to Fronte-Facial Plane
5. Maxillo-mandibular wadth (Ry . . . . . . -Jugale 1o Pronte-Faciad Plane
Reasp:  Information is needed for proporiien and ssmmwtey of the masilla 1o
the individual mandible, Tust g5 horecontal masdlle-matetibalar relatiaons

are measured Tomn Poinl & o the Faclal Mane () the T points arc
related to the ine from £F Lo AG [or transvorse hammony. “This relation
ran he thought of as maxillary curusvily reladve to the mandible,

'I'he niozmat maxilla dering development. seems to maintain about
80% of the width of the mandible. Thus, the widlh af e pasxilla
ingide 1he mandible decreases with development at a rave of nearhy 2
mnt eack. 3 vews {or Lo per side), The maxilla () at agc Fis a
migan of 9.0 mm. from 2 Ag plane, avage 815 10 mo. ut L3 yearsis L
o, s ak Age 155 [2 oum

6. Mandibular sypimetry . . . . . . . . Protuberanee Menti 1o Mid Plane
Peacore  The center of the chin can be off the "cranial" midling duc to both
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morphnlogy or functional causes. The trigomuz mentali is visible
and Pm is sclected at itz apes.

From the central sagitial plane (or mid-sagittal Haze] o position
o thee migat s plus and to the lefl is minus.

7. Maxillary symametry . ) . -+« . Point Ans o Mid Planc
Necason:  Mazslias may also he a,.wr'lmrnn.al. Axvs for the [roneal i talien v be at
1he Lop of the mic-maxilay subue. It is cvaluated from thr midlinc.
Fhoy ix right, mines i lei,

DENTAL

B, Molarwidth . - . - . . . . . . . . . Trans-buccal of lower molars

[Leason: Arch width is of nterest to deternine | e wisdom al iccal expansion.
The first inteeest lies in the actual arch widch at the firse molor's widest
cemitoeee because Lhal s $he most visible on the freneal headplzte. The
mean of normal coclusions at the fower Brsd walar s 5% pon, Wildy the
cbject film distance in the frontal that means o tvpical 3% inoTease in
L wicll y Lrljlmlurrufl:r]t::di |_',.-', which makes mean molar widdy cssenciallsy
20 o Lhe cindcul dewiation s £240 mou

¢, First premolar width . . . . . . . Trans-buceal of lower first premolax
Feason: Arch foom is prealy deteroined by widih ac the first premolar area.
Forev o {40 .} is the mean in the population. Uhis is toopeered by
tocth size, arch type and wvery slighthy by scx, betryr ymabler in females.,
Thoe clipdesl deviatbon is = 1.4 o,

100, Imtercanine width . . . . . e e e e a e Transecunine tips
Brsome Eavrer inderanine width i lhf* sl crucial area of D‘.’Et‘-ﬂlp&ﬂsmn
The neormel tips of candnwes is 2o pon, essendially. e 1o Che closeness
of the canines to Lhe, Fifbm the cnlargement tactor is 2% This is only 0.5
rrart uneel i essentindly & emcing ervor dimension. We usually consider ic
without codargement. therefore, The chinical deviation & + 1.0 o,

11, Molar position {Ly . . . . . . . Molar boccal Lo Fronlo-Denwal Plane
12, Molay positien {I8) . . . . . . . Molar buccal to Frondo-Dental Plane
Heasnm: The caniime s cnersiaied recs pmmI]v with the skeleron. The nacoal of

the lower molar is related to a redprocal e beoween Ve faws which s
laxan to be [Ag

103



- oam

Bromwe the jaws prow s dimension also changes with age. A
Age 7L s approximately 5 nun. and by soulgheod in males is about 15
rn. At essengially wge 15105 10 mm., which nuwdoes 2 grod mefenene

clinicaliv.
3. Molarbite iLy . . . . . . . - . . - . « « . . DBuccal uf AGto B
4, Molapbice {R) . . . . . . . + « - - - - Buceal ef AS to BS

Foasom: Assessoarnis ol mixillo- :nsndnhvim dental velations are indicued [ur
descriprion. The widest point on the wpper molar Is measared
peependicidar o che fronto-occlusal plans wlirh biseris Lhe molar
occhusion Juterally,

The upper, in ideal occlusions, is 2 mam. wider on each side.
Prawlically all severe Class 1T cases are actually ingual areossbires in s
smalysis unless, of course, o bewcal wrossbice (or Brodic syndrome) 1s
prescnt

15, Midline of lower . . - . _ . . Lmbrasure of lower incisor to Mid 2lane
Reeason: The denture midline of the lower 15 & slarting point of reference. It can

e measured o che central plane or o line fonn Ao Fov, Plas s righr,
rws s Jeft,
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