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取1e PreSent inves七iga七ion WaS undertaken to deter孤ine

an extra-Skeletal reference p|ane and i七S re|iability.

The resu|ts of七his s七udy revealed tha七it seems

POSSible for an or七hodontist to establish an ex七ra暮Skeletal

reference plane? if a specially designed analyzeI. is used.

工もhas been shorm that by using this devise in his determination

Of a base |andmark’ an Or七hodonもist can have a high degree

Of reliabili七y wi七hin himself.　工もalso appears |ikely

tha七　七he reference plane ob七ained in七his manner by one

Or抽Odontist is¥ I.ePrOducible) tO a high degree of re|iability

by o七h亀r orthodon七is七S.　A remarkably high ±.ePrOducibili七y

甫aS Ob七ained if a group de七e|.mination of a reference base

W私暴く誤記法主∴∴賞〇七he or七ねedon七士s七♀　王七鵬謝S七h窺七七血e賞e馳ay

be a way of accurately producing a reiiable reference

Plane for s七a七王C CePhalo選etric analysis・ This cou|d be

used to s七andardize co孤皿mica七ion among or七hodon七ists.
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量　Measuremen七s recorded from the angle formed a七

the in七ersec七ion of the sel|a-naSion p|ane to

a ver七ical landmark es七ablished by七he observer

工工　Mean and s七andard devia七ion from the co皿bined

mean va|ues of a|1 exa劇iners for each head

工工工　Two me抽ods of reliabili七y

IV Accuracy of measuI.ing me七hod

PAG遍
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Figuz.e l: Dfagram of analyzer deve|oped to de七ez.mine an

e米もI.a-Skele七al reference p|ane

Figure 2:∴Me七hod of measuring the angle fomed by the

Se|la-naSion p|ane in七ersecting the ver七ical

refeI‘enCe landmarks established by the observers
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S七a七ic cepha|ometric ana,1ysis has become an impor七an七

PaI‘七Of the o彊hodon七istIs diagnostic tooIs.　This type of

ana|ysis is done by taking a二Standardized la七eral and/or fI.Ontal

cephalogram of七he patien七. Ce壇ain la±r弛arks such as orbi七ale’

POrionう　Sellal naSion’ e七C●-’may be七racedもO eS七ablish a

base reference p|ane・ Once it is es七ablishedl Various |inearl:

angular’ and/or posi七iona| measuremen七S Can be made and compared

Wi七h a- Set Qf previously determined IIreference norms.,l so孤e

組alyses use only |inear calcu|ations?1 o地ers use ang血aI12,3

or posi埋o的l measur。men七S.吋チ　Many 。nalys。S ar。鳴d。 uP Of

a combina蒔on of onel tWOI Or∴a|工three of七he basic measures・6’798

工n any CaSe’ the reliabi|主もy of the ana|yses is dependent on

七he |and班arks chosen for a re王,erence p|ane事and七heもracing

erro王● i血nerenもin cephalome七rics.。

工もhas been shown that accuracy in cephalometric缶acing

is∴mOS七dまfficul七七o aehieve・9　comparison of七he s紬e CePhalogram?

龍aced by reliable examineエ・Si whoぬew beforehand七ha七七heir

WOrk would be judged∴for∴急Ceuraey’reVealed marked discrepancies・4

The base ref紺ence planesl re|iabiiity is a co孤bina七ion

Of t蘭o fac七OrS: bioIogic varia七ion and mechanical tracing

error. ∴Ån ideal refe質ence p|ane∴WOuld be one七hat has landmarks

that do no七Vary a.nd are easily rep骨Oducible fro皿七he cephalogpam.

工f this pl紬e existed? a mOre uniform standardized syste狐Of

COmmunica七ion a醐ng Or七hodon七is七S COuld be estab|ished.

」腫RARY
BOSTON UNIV臣RSiTY
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Unfortuna七ely) eVidence see皿S tO Show tha七ho such p|ane

exis七s in七he living head.　Research indica七es tha七七he

reliabili七y of　七he reference planes is dependant upon

differen七ial grow七h of七he areas con七aining七he poin七S COmPOSing

七he planes.1O-16

Many reference bases have been uSed in cepha|ometrics

and are s七i|1 empIoyed七oday by various clinicians and researchers・

Some of七he more com艶On OneS are: Sella種naSion? SPheno-

OCCipi七al synchondrosis-naSion? Bol七on line? Frankfo壇- .

horizont租,孤s line,糊d触e p七erygomaxillary fissure axis

in七ersec七ing七he Frahkfo壇ーhorizon七a|.

Gam) in |961? Said tha七七here were no撃ixed poin七s" in

the s如l| of七he living person.17　o抽ers s七ate七ha七basionタ

POrion? OPis七hion! Orbi七ale! P七erygomaxil|ary舘ssure? SPenO-

OCCipi七a| synchcndrosis? an七erior nas急l spine aild pos七erior

n象sal spine are　七he mos七Variable of all cephalome七ric

land激ark昌. 1 8録20

One of' the mos七COmOn base |ines? Se|1a-naSion) COn七ains

an endocrania|　s七ruc七ure (sel|a) and an ectocranial s七ruc七ure

(nasion)‡O　盈ach one may grow a七a differen七ra七e and

direc出on・10-16　A押aren七1yl the "s七ablel弓eference planes

used today皿ay C○n壇in vari包ble reference poin七S.

Kエogman and Sassouni submi七ted the same case his七Ory七O

for七y-fo耽di譜eren七ana|yses・ Depending on which one was

used?地e pa七ie孤七∴c○uld exhibi七any combina七ion of such fac七OrS

as: nOrmal? PrOg鵬もhic9 Or∴re七rOgna七hic maxi|1急; nO腿al,

progna七虹c9 0r∴retrOgna七hic mandible; S七ee撃, nO壇a|’Or組at

敢and士bl鬼ar pla王丁e; e七C禽
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Researchers have shown七hat na七ural head position is a

re馳arkably cons七an七POSi七ion書a七|eas七0Ver a Sho壇Period of

七imee　|ntra-Cranial reference linesl when compared to the

natural head posi七ion hoI.izontal? Were Shown七O have much

va尊王a七士o皿.21)22

耽is apparen七地a七a|1 of七he cuI.ren七reference planes

used in s七a七ic cepha|o孤etric evaluation are based on degrees

oヱerror. It follows tha七any analysis besed on these inaccura七e

landmarks can have li七七1e value七o　七he or七hodon七is七. At bes七,

七hey provide no more than a quasi scien七ific approach to the

p包靖en七eva|ua七ion.曹hey are used because we have nothing be耽er・

馳e present inves七iga七ion was mder七aken in an attemp七

七O. f丑追a more reliable base |ine for s七色七ic cephalo皿e七r王c

evaluation. Since previous investiga七ions have sho油the v紺iabi|ity

Of in七ra-Skele七a| Feference poin七s)七his paper暁ユ1 dea| wiぬ

the de七ermina七ion of an ex七ra置Ske|e七al reference line and i七S

reliabili七y。
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Li七era七ure Review

During七he period before roen七genographic cephalome七ry事

Or七hodon七ic diagnosis depended large|y upon soft七issue

aPPearanCe? den七a| cas七S) direc七皿eaSuremen七S? and photography.

Various planes of orien七a七ion were being used in or七hodon七ic

diagnosis. They were borrowed from An七hropome七叩!融ich

had its begirming in the eigh七een七h century. Camper∴meaSured

七he re|a.七ionship of七he face　七O　七he head on dry skulls.班e

cha.rl七ed地e angle for馳ed by the fo||owing; a Plane passing

七hpough七he ex七ernal audi七ory mea七us and七he an七erior∴naSal

spine? and a plane七angen七七o七he forehead and face.23　His

work was∴reCO,gnized as the s七art of的dem a加虹opone七ry●2与

‡h i88与, the ne米もimpor七an七advancemen七ca馳e Wi七h the

Subs七i七u七ion of七he　取●ankfor七horizon七al for Ca馳Pe|.Is base

plane.2う　camper“s七angen七was changed七o a p|ane pa.ssing

鍍賀O孤櫨aS土on七〇　pros七hion.

Early or七hodon七isもS needed　七o use a. reference工ine thaも

WaS aCCeSible on七he living head because　七hey had no

roen七genograms.　Since i七やJaS a|so fel七　七ha七　a plane of o王,ien一

七ation should be one th急もw亀s meaningful　七O na七upal posもural

POSi七ion’ i七see孤ed logical　七ha七七he Frankfor七horizon七包l

Ⅵ〕uld be accepもed by or七hodon七is七S aS a POSSible base iine.

Simon was mos七1ike|y七he firs七or七hodon七is七　雄損もa萌emp七ed

七o orien七　七he den七al cas七s on an ar七iculator in such a way

七ha七　七hey si駿職工a七ed the rela七ionships obse工・Ved in the living

駐aもien七〇
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Once so moun七ed? he could then do a s七a七ic analysis based on

Cer七ain cri七eria he deemed i弧POr七an七〇　He fel七　七ha七七he

Canine cou|d be rela七ed in such a way七ha七i七WOuld de七er皿ine

七heエOCa七ion of一隊Ie den七ure of man re|a七ive to his craniun.　He

|.ela七ed the canine　七O a COOI.dina七e sys七em of七hree in七ersec七ing

Planes.　They were as follows:　七he median saggi七al plane)

七he Frar]史for七horizon七al? and七血e orbi七al plane・曾he

COnS七ruc七ion of these planes was based on ra七her ambiguous

land睨rks; neVer七heless? his en七ire壇ea転en七p|an and

diagn。Sis d。P。nd。d 。n七he '書1a.w 。f七h。 。anine車　s七an七On, and

O七he±‘S? Cri七icized七his me七hod of diagnosis as being frough七

wi七h error and宵a誼a七ion.26

A new’realm of or七hodon七ic diagnosis and七rea七men七

Planning came in七o being in 1931 as I曾Oadben七s七andardized七he

radiographic七echnique高ねich is empIoyed in c軍halo孤eもry

七oday.　工t was fel七七ha七no Ionger would七he fieid need to

rely on ambiguous sof七七issue poin七S Of reference bu七COuld

e囲loy ha雨七issue landmarks seen on a ce車a|ogram●27

語ased on BroadbentIs sおndaz‘dized teebniq職e of cephalo艶e七rics’

or七hodon七is七S began七O SearCh for some means of s七a七ic analysis

七ha七could be empユOyed as a basis for∴七reatment and diagnosis.

Tireed was one of the firs七　もO　担s七ify七rea七men七based on

。。Pha|。m。七ri。 analysis.28　H。 n。七ed tha七hago|is?9 and Speidel

and S七〇ner3O had s七udied七he aver亀ge inclina出on of the

|ower incisor　七O　七he nandibu|亀r plane.　They found i七to

be 9OO p|us or∴minus 5O. Based on clinica| observa七ion,鵬
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WaS Tweed•Ís conŽµenŽµion•@Žµhat•@Žµhe•@|ower incisor ih we||-

balanced faces and ideal denŽµa|•@occlusions was upright over

basal bone and aŽµ9OO to’neŽM—’ndibŒŒar plane. He indicaŽµed

ŽµhaŽµŽµreaŽµmenŽµgoals•ˆShou|d be gearedŽµO ObŽµain this ideal

in every case.•@fle furŽµher•ˆSŽµaŽµed•@ŽµhaŽµŽµhe Frankfort

horizontal-mandibu|ar plane angle was a’yeaSure OƒG•EŽµhe patientI s

facial growŽµh. He conc|udedŽµhaŽµaŒÇandibulaI' Plane of

16O-2tjO was ideal? 28O-35O had some chance of successful

ŽµreaŽµment;Žµhe latŽµer always requiI.eCl exŽµ‚ÅaCŽµion of teeth•E

Any angle above 35OŒÇeanŽµthaŽµŽµhe mandib|e was groŠàngŽMOSŽµ

unfavorably wiŽµh a gz.eaŽµcoŒÇPOnenŽµof downward and backward

growŽµhe•@•ãeedIs•ˆStaŽµemenŽµS Were nOSŽµdogmaŽµic. He was basing

ŽµreaŽµŽæenŽµon, the loƒ„Ier•ˆincisor posiŽµion wiŽµh |iŽµŽµ|e regard for

individual variaŽµion;3i •f32“IreoveI.)áÉny Class’nree‘Úl-

OCC|usions‘eay e•eibiŽµa•ˆSŽµe?P mand,ibu|a•H•A Plane w“y’nan

excess“yve—‹oŽ²Šz’dg‚¸•Z—¼h c•›ŽMponenŽµ•Z‚¤3

•Hn 19•¡•fŠ¨weed changed nis phi|osop‰DsomewhaŽµby

orienŽµingŽµhe lower incisor mope to–QrdsŽµhe‰ŸaŒµŒbforŽµPlane

Žµhan the mandibular•ˆPlane.ŽBe cons’ˆucŽµed a’ˆiangie•œ•@’ye

sides•íe‰LC•›mPOSed ofŽµhe‰Ÿa•ofo’dho‘¸‰¤–¼o•Œal•@Žµ˜IeŒÇanŠ³ib•E•HaŽí

p]-ane! and a line dram’nroughŽµheƒ†O–Qr inc‰¤•ES‘ûinŽµers–ñŽµing

Žµhe aforemenŽµioned p|anes•œ•@The inside angles ofŽµhe’diangle

‘•ereŒÇeaSure.•@The FrankforŠÊ•RŠÏndibular incisal-angle was

Žµhe’^OSŽµCPi”äcal one? and was foundŽµ•Z be 65O in well ba|anced

faces. Of course,Žµhese harr“Inious faces were picked according

Žµ•Z TweedIs bias of facia]. and denŽµal beauŽµy; thus•fhis

ŽµreaŽµmenŽµbecame orienŽµaŽµed lar•¹elyŽµOWard the•„”Ò•º•Eƒ^iŽµh a

modifing facŽµor)’Še mandibular plane.



Ží7-

The sŽµeeperŽµhe mandibu|ar•ˆPlane?Žµhe more uprig”Çwould be

Žµhe“GPA andŽµhe larger•ˆWOuld beŽµhe–Mi•HA.3•@fuch criŽµicisŽX

OfŽµhis sŽµatic technique of cephalomeŽµric eva|uation is

presenŽµ•E31•f32,3+•f3ƒ`•@’^is general|y geared.towardsŽµhe

treaŽµ“êen‚à•@of an individual based on a number wiŽµh liŽµŽµ1e

rega‰¤•EdŽµ•Z his facial paŽµŽµem•E i.e.. |arge nose) Or Chin.

OŽµher popular diagnosŽµic and treaŽµŒMenŽµOrienŽµated sŽµaŽµic

CePha|omeŽµric analyses have been proposed”ÁroughŽµhe years.

A few ofŽµhe more popu|ar ones‘j“øbrie‘gy be discussed

becauseŽµheir•ˆfindings are generally dependenŽµ•Zn the base

reference |ine e‹YP|oyed inŽµhe analysis.

Reide| sŽµudiedŽµhe posiŽµion ofŽµhe maxilla and mandible

relaŽµive•@ŽµO•@Žµhe c]–ènial base plane sel|a-naSion.•@•Öe also

noŽµedŽµhaŽµ’ne degree of discrepancy in poinŽµA a.nd po‰¤nŽµB

VerC fa‰¤‚Å|y•ˆreliable indicaŽµoƒG•[S Of apical base dishar‹íOny

beŽµWeenŒÇ‹}Xiƒ†|a and•@‰•andible.•@–•e deŽµer—iined the inclinaŽµion

Of the upper incisor•ˆŽµO Sella-naSion?’nan‰àforŽµhorizo“øal)

a‘dd na•ó“yon˜^Op“ysŽµhŽmo”¥.36

Downs•f in |9—ž, O‰¤•Eganize—¶Žµhe firsŽµSŽµaŽµic an•Û|ysis based

On SŽµaŽµisŽµical meas’^enenŽµS•ˆcovering a wide range ofŒL•‰nia|?

facial•f and denŽµa| c•›‰••lOnenŽµS. His reference norŠËS Were

documenŽµed w”·‰¤l a me•×, and sŽµandard deviaŽµion.•@TheŒÇa|ysis

IJaS•ˆ$eŽµup using the Vorhies polygon.37•@Douns usedŽµhe

•d‘‚ankforŽµhorizonŽµa| as his pƒ†a.ne of o•³enŽµaŽµion.•@‘pe sŽµudied

the facial angle (nasion-POgOnion) -of t•e•Œ•ãenŽµy living persons,

ages•@Ž²e|ve•@Žµo sevenŽµeen, a|1 having ide•Û| de”¥‚ào-f‹}cia| ha’Íony.
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”óe compared the readings using’ne sella-na‚³ion plame? the

Bo•H‚àon |ineƒ^andŽµhe FrankforŽµplane•œ•@ŽXs range and sŽµandard

deviaŽµions were abouŽµŽµhe same) rega].dless of which base was

used. When he comparedŽµhe facialŽµype exhibiŽµed c|inica|1y

WiŽµhŽµhe facial angle cephalo–QŠàically? differences were

noŽµed•E•Se foundŽµhaŽµŽµhe F•}.ankforŽµhorizonŽµal wasŽµhe only

Plane that indicaŽµedŽµhe same facialŽµype observed clinically

when the paŽµienŽµwas in his•Í•ÍnaŽµural head posiŽµion.iI Downs

SuggeSŽµedŽµhaŽµ•@Žµhe lack of corre|aŽµion ofŽµhe sel|a•ênaSion

and Bo|Žµon lines withŽµhe facialŽµype was dueŽµO’ne facŽµŽµhaŽµ

Žµhese planes were |ocated inŽµhe cranium) While the FraI•oforŽµ

Plane was in the face and so could more readi|y correlaŽµe wiŽµh

’ne facial pa–Gern•E38•@‹íh the Doun's ana|ysis) any PaŽµienŽµ

COut•Ed be diagnosed and aŽµreatme“øplan seŽµŽ°p accordingly.•@`

A|’nough Do–Gnls ana|ysis•ˆremains pop‰k‹}rŽµOday?’yny invesŽµi-

gaŽµOrS•ˆ‹»eSŽµion iŽµs validiŽµy because ofŽµhe base |ine e’^PIoyed.

’ye SŽµeiner ana|ysis was inŽµroduced in 1953.•@•}t was

based onŽµhe sella-naSion plane.•@SŽµe‰¤ner and oŽµhers felŽµ

ŽµhaŽµŽµhe FraŠ•‹borŽµphane was noŽµ•@easi|y idenŽµified ce•‚a|•›’yeŽµricalƒRƒU.

•Se va’Ž‹‘edŽµhis conclusion by’^eanS Of an inŽµeresŽµing experi-

me‰ò‚à•œ•@Severa|•@fil–Qof the same paŽµienŽµwere•@Žµaken wiŽµhin

minuŽµes of each oŽµher•EƒGn be‰JeenŽµhe fi|ms•fŽµhe paŽµienŽµWaS

noŽµre‹ÎOVed fromŽµhe cepha|osŽµaŽµ.•@Superi‘ePOSiŽµions weI.e done

OVer•ˆSella-naSicm. Porion was fourrdŽµo move up? do‹¹? anŽµeri-

O“øy, Or •ö)OSŽµ•Zr‰¤oŽ¿ly•œ
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He also sŽµaŽµed•@ŽµhaŽµ•@Žµr.ue porion could noŽµbe observed in a

CePha|ogram.•@OŽµhers a|so supported•@Žµhis conŽµenŽµion.•@SŽµeiner

also felŽµ•@ŽµhaŽµan added advanŽµa.ge of the sel|a”_naSion |ine)

COŽMPOSed of midline sŽµrucŽµu.res? WaSŽµhaŽµiŽµWOu|d less |ikely

be affecŽµed by head posiŽµion thaŽµŽµhe FranŒyorŽµhorizontal.

•Qhe ana|ysis c’^renŽµ1y used? is basically a conglomeraŽµion of

SŽµeinerls ideas coupled wiŽµh those of Reidel and•Öo|daway.

•¦his analysis can be inŽµimaŽµe|y associaŽµed with’ne diagnosis

and treaŽµŒÇenŽµPlaming of a case.6

0ne ofŽµhe simplesŽµ•@sŽµaŽµic cephalomeŽµric analysis was

inŽµroduced by Ifargolis.•@’ne base reference plane used was

the spheno-OCCipiŽµa| synchondrosis•E •ð triangle was construcŽµed

tlSingŽµhe nasion—ASPheno—AOCCipiŽµal plane,‘ea•Œdibu|ar plane) and

faciaƒR_ Plane as iŽµs borders•B•@The inside angles ilJere read.

‰mefe•ÜenCe nOrmS uSing’^eanS and sŽµandard deviations were

e‘ePIoyed•œ•@Ž¿he analysis was designed•@Žµo indicaŽµe va|•eious

f‹}cial? SŠ¢eleŽµal? OI' dcnŽµa| dishamonies.8

•H‚àis evidenŽµŽµhaŽµmany cepha|oŽMeŽµric ana•Hyses have

been formulaŽµed since•@‘‚weedls initial aŽµŽµe•ÖPŽµ•@ŽµO relaŽµe

ŽµreaŽµmenŽµin ter‘IS OfŽµhe lower incisor posiŽµion and mandibular

Plane an–¨|e.•@•Hn facŽµ, OVer forŽµy-fou•}•fdifferent sŽµaŽµic analyses

are presenŽµin the fie|d of orŽµhodonŽµics•@Žµoday. WiŽµh so many,

iŽµWOutd seeŽMŽµ•Z indicaŽµe thaŽµn0•@One analysis pI.OVides a

‰•eaningf•Æ| method of commmicaŽµion among orŽµhodonŽµisŽµS.•@An

OrthodonŽµisŽµ•Ís diagnosis•ˆand treaŽµmenŽµ•@plan is dependenŽµupon

Žµhe way in which he evaluaŽµe•˜•@the paŽµienŽµ.
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Ih 1937•fBroadbenŽµStaŽµedŽµhaŽµa’^er age six, the cranial

base did noŽµ•@change l•fJiŽµh gr•eOWŽµh. Based on this assumpŽµionl

he discussedŽµhe possibiliŽµy of usingŽµhe sella-naSion plane)

’ne Bo|Žµon line? andŽµhe Fra•o–õoIlŽµhorizonŽµal in cephaloŒÇeŽµrics.•E

He compared the average d‰¤ŽMenSions of fifty males and fema|es.

SŽµaŽµisŽµica| analysis was done on the reference p|anes.

SŽµandard deviaŽµions and co-efficienŽµS Of variaŽµion wer.e shorm.

ŽæIe BolŽµon line had the lolveSŽµ•@CO-efficienŽµOf variabiliŽµy;

’nerefore, judged onŽµhe sŽµaŽµisŽµical evidence•fhe felŽµŽµhaŽµ

iŽµ•@shou|d be used as•@Žµhe cranial reference line of choice.

ŽBe furŽµher sŽµaŽµedŽµhatŽµhe cephalog•}.amS PrOVided a mea,nS.Of

ma•—ing a I•Íprecise" and pemanenŽµrecord of’ne paŽµienŽµIs facial

Žµype aŽµŽµhe iniŽµ‰¤aŽµion of treaŽµmenŽµ•l‘gd could be compared wiŽµh

fuŽµ’^e cephalogramsŽµO deŽµermine progress.39

Bjork•f in a sŽµudy ofŽµhe r.eference planes•ˆSella.-naSionl

PCrion-OrbiŽµa|eŽ–•@andŽµhe Bo|Žµon |ine? folmd evidenceŽµhaŽµ

conŽµradicŽµed BroadbenŽµ!s conc|usion.•@•HŽµWaS nOŽµed•@ŽµhaŽµ•@Žµhe

1andmarks porion and BolŽµon, POinŽµc•›Ž°ld noŽµbe seen radiographica1‰D

and wereŽµherefore subjecŽµŽµo gross•@Žµracing erI'Or. On the

‚íasis of his sŽµudy? he felŽµŽµhaŽµŽµhe sella-naSion |ine o•Üered

Žµhe besŽµ•@COmbina•oon of relaŽµive sŽµabiliŽµy and ease of

reproducibiliŽµy onŽµhe laŽµera| cephalogran•E‚¢O

A sŽµudy of prognaŽµhism co’^paI.ingŽµhe adulŽµBanŽµus toŽµhe

adt]‰¤‚à•@Swede concluded thaŽµŽµhe inŽµra-Cranial reference lines,

Sella’unaSion‚¤naSion-a’dicu|are) and nasion-basion were

i•}L‘gl”›nCed by individua| variaŽµions in anaŽµoŽMic deŽµail. Two

Of those exa’^ined? rePreSenŽµing’ne maximun and••in’ÊŠÖŽMPrOgna•oSm
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in adu|ŽµBanŽµus, aPPeared•@ŽµO be of near idenŽµical facia|

Pr.Ofile•E When meas’^ed by a de‘gecŽµed cI.anial base?Žµhey

gave opp•BSiŽµe resulŽµS.–ç

Koski amd Virolanen•@ŽµesŽµed several reference bases in

Žµerms of variabiliŽµy.•@•xhose planes ara|yzed were•@Žµhe

Frankfo’dhorizonŽµal? Sella-naSion) Bolton |ine? naSion-

b•ïsion line•fnaSion-OPisŽµhion, andŽµhe His |ine (acanŽµhion-

OPisthion). one h’^dred denta| sŽµudenŽµS Were eXamined.

Porion was taken as•@Žµhe highesŽµ•@POinit of i’Se ear•ˆrOd.•@Doub•He

Shado–Qwere b‰¤secŽµed to form one poinŽµ•B•@The measure’Ents

Were ta‘©en direcŽµ1y onŽµhe films. 1O CheckŽµhe reliability

Of tracings, double deŽµer’^inaŽµions•@7ef.e done•œ•@Two lŒŒear

me‹}sure—´eutS? naSionŽ°B01ŽµOn POinŽµ, and p•Brion-OrbiŽµa|e9•@Showed

C•›nSiderab|e sysŽµeŒÇaŽµic e’^or when compared inŽµhe double

deŽµer‘dinanŽµmeŽµhod.•@•ð11 oŽµher•ˆreference planes•@ŽµesŽµed showed

a similar•ˆa’^OunŽµ•@of variaŽµion.•@•H‚àWaS COnC|uded•@ŽµhaŽµ•@since

nQ base |ine was•ˆrea||y ouŽµSŽµanding,Žµhe”Ás line should be

used because iŽµwas near|y para|1el•@Žµ•Z•@the•@‰ŸankforŽµ•@Plane

buŽµeŒŒibiŽµed less varia•oonŽm2

•H‚àis quesŽµionable as•@Žµo why porion is s•oll included

ifi any SŽµaŽµic cephaloŒÇeŽµric analysis•œ•@Downs‚¤•@a PrOPOnenŽµOf

™òe Fra•oforŽµ•@Plane? has reporŽµed th•‡t•@"poI'ion was noŽµ

disŽµinguisha.b|e on a laŽµera| cepha|ogram of the living patienŽµ•ElI

He felŽµŽµhaŽµŽµhe ea•£osŽµ, COrmonly used as porionl did noŽµ

accuraŽµely represenŽµits•@Žµrue locaŽµion.•@•Hn his opinion)

amaŽµ•Zmic po•³on”ès thre•B miƒ†1imeŽµers abov•B the ear rod.”µ

Research seems•@ŽµO ind‰¤caŽµe•@ŽµhaŽµ•@this•@|andmark shou|d be

discarded from cephalomeŽµric ana|ysis due•@ŽµO iŽµs variabi|iŽµy.
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\•A•A•u •ðn inŽµeresŽµing meŽµhod of comparing anaŽµoŒŒc refeI.ence

plane was demonsŽµraŽµed by Bjering and“Iorrees•E21ƒ‰22•@mey

foundŽµhaŽµnaŽµural head position waS a r•Iarkably sŽµable

POSition. Bjerinls deŽµerminaŽµion ofŽµhe naŽµ‹ral head

position seemedŽµO be somewŒŒaŽµinaccuraŽµe; however) he found

a sŽµandard devia‚àion of onlyŽm2e7O forŽµheŽµI.ue Vertical.

“QeŽµhen comparedŽµhe FrankforŽµhorizonŽµal andŽµhe sella-

nasionƒ†ine•@ŽµO•@Žµhe naŽµural head horizonŽµal.•@•¦he Fra•orforŽµ

plane was found to be +1.8O wiŽµh a sŽµandard devia—©on of

ŽmŽÔ6O; Sella-naSion was foundŽµo be •Z‡j3O wiŽµh a sŽµandard

deviaŽµion of‹©.oO. similar obser‡XaŽµions for the‰ŸankforŽµPlane,

relaŽµiveŽµO the n‹}‚àura| head posiŽµionl Were•ˆrePOrŽµed by•ˆ

Douns in 1953•B Thus, Bjerin-s daŽµa seemed to indicaŽµeŽµhaŽµŽµhe

inŽµpa•dSkeleŽµal reference planes had greaŽµer dispeI•eSion abo”Ý

‚àhe‰¤r means•@Žµhan•@Žµhe exŽµra-Skeleta| base line•B

•woorrees worŽOc shoƒ„Jed an even smal|er sŽµandard deviaŽµion

for the–ïue verŽµica|Žµhan Bjerin•Ís work•B•@’^is possib|eŽµhat

his meŽµhodoIogy was more reliab•He than Bjerinis. Moo‰Ÿees

used a modified•ÕoadbenŽµeephalosŽµaŽµ.•@•H‚àhad a p|u‘Úb l‰¤ne

pe•£e”¥dŽåcula”yŽµ•Z•@Žµh‡B•ˆeaSSeŽµŽµe and“yn sucŠÛa wayŽµhaŽµŒõ

WOuld be recorded on the x‹©ay film.•@’^Iere WeZ-e nO eaP

suppo”·S.‘‚o maintain a c•›nsŽµa•HlŽµdisŽµance beŽµween the

’ÊidsaggiŽµal p|ane ofŽµhe pa.ŽµienŽµŽµoŽµhe fi|m? twO Ve’dical bars

were cenŽµered and bui|ŽµinŽµo the headholder•B•@One bar was in

Žµhe fronŽµofŽµhe cepha|osŽµaŽµ•‘•@the o’Šer was inŽµhe re‹}re•@–Qiro

groups of denŽµal sŽµudents were parŽµicipanŽµS in’ne experi‹’enŽµ•E
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Each sŽµudenŽµwas insŽµ|.uCted to orienŽµ•@his head so•@–çaŽµ•@his

midsaggiŽµal plane WaS On the verŽµical bar inŽµhe‘giddle of

Žµhe head holder. A mirror was seŽµup in f•}.OnŽµOfŽµhe sŽµudent.

He was instrucŽµedŽµo Iook direcŽµ1y inŽµOŽµhe nirror aŽµan iŒÇaLge

Of his own eyes.•@‘‚he firsŽµ•@group consisŽµed of si–”‚ày-Six

SŽµudenŽµS:.. Two cepha|ograns were taken one week apa•}.Žµ•œ

’ne standard deviaŽµion ofŽµhe head posiŽµion in this group

wasŽm2.O5(‡`•ˆThe second group was co•£osed of sixŽµy-One

me’ybers.•@‘‚hey were givenŽµhe same insŽµrucŽµion as group one;

however•f Observers•ˆWere allowed to edjusŽµŽµhe l•fnaŽµ’^al head

POSiŽµio‚ªI if’ney felŽµ•@’naŽµŽµheŽµesŽµ‘ªbjecŽµWaS in variaš¬

POSƒS•ZŽµion.•@‘‚wo eephalogƒF•eamS Were againŽµaken one weeŽYapart.

‘‚he resulŽµs indicaŽµed a reducŽµion in the sŽµandaƒSd dev‰¤aŽµion

of head posiŽµion variaŽµionŽµO“f.•¡O. This was signiŒõcan‚à

aŽµŽµhe‘’|evel. WiŽµh a smah| dispersion, iŽµSeemed possible

Žµo compare•@Žµhe variabi|iŽµy of inŽµra’uSkeleŽµal base lines.

Such a•@ŽµesŽµWaS done wiŽµhŽµhe fo|1owing reference p|anes:

Sel|a”_naSion‚¤•@FrankforŽµhorizonŽµa|? His plane? andŽµhe BolŽµOn

Plane.•@‘‚he resulŽµs indicaŽµed th•qŽµ•@Žµhe inŽµI•eaŠ›SkeleŽµa| reference

Planes•ˆShowed froŽXt•IO tO fou•}.Žµimes as much variaŽµion as

Žµhe naŽµural head posiŽµion.•@”Áoorrees also found•@Žµhat a

de“êecŽµion of one inŽµra-SkeleŽµal reference p|ane was u‰aally

associaŽµed with a def|ecŽµion of•@Žµhe oŽµher•ˆreference planes; •f

’nus? C•›nŽµradicŽµing the ideaŽµhaŽµincreased reliabiliŽµy in

cepha|omeŽµt•eic evaluaŽµion could be achieved by usingŒÇu|Žµiple

reference lines.
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The g•}.OWŽµh daŽµa avajlable corrobo|.aŽµes cepha|omeŽµric

SŽµudies showing•@Žµhe inherenŽµvariabi|iŽµy of anaŽµomic

landmarl‰L•@as•ˆ1.eference poinŽµS for sŽµaŽµic cephalomeŽµric evaluaŽµion.

Bio|ogic reference poinŽµS SuCh as sella? naSion? POI.ion) Bo|ton

POinŽµ) eŽµc.•f are locaŽµed in differenŽµareas of the skull.

•H‚àhas been shown thaŽµ•@Žµhese areas grow aŽµa differenŽµial

raŽµeiŽµhus? naSion‹Èay be growing up-•çard and forward while

sella moves doŽ÷Ž‰rd•œ1O-16•@•H‚àis apparenŽµŽµhaŽµŽµhe landmarks

COmPOSing a reference plane may change•@Žµheir posiŽµion during

growŽµh. Enlow has sŽµaŽµed) r•ÍThere are no sŽµable referenee

poinŽµS in the sŽ²tl•œ–ï3•@Bjork has de‘eOnSŽµraŽµed’naŽµŽµhe

cramial base my a|Žµer iŽµS Shape upŽµo aduš¬age•E16•@The

idea of a sŽµable cranial base during orŽµhodonŽµic•@ŽµreaŽµmenŽµis

Open•@Žµ•Z•@q”¥eSŽµŽmon.

CephaloŒÇeŽµric evaluaŽµion has become an inŽµeg•}•ea| part

Of many o’dhodonŽµic‘¦acŽµices.•@YeŽµ•@Žµhe sŽµaŽµic cephalomeŽµric

analyses use reference norms based on variable landmarks.

‰¤Žµ•@follows•@ŽµhaŽµa paŽµienŽµhaving a deflecŽµed baseƒ†ine may

have an inaccuraŽµe diagnosis and•@ŽµreaŽµmenŽµP|an.•@The search

for a more reliab|e plane of reference musŽµ•@go on.
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• •Çer‰¤als

Using a Margo|is cepha'1osŽµaŽµand G•EE. x-ray head aŽµa

a fi|m disŽµance of 5r•f1aŽµeral cephatograms wereŽµaken of

fi’^een orŽµhodonŽµic paŽµienŽµS before treaŽµ’^enŽµWaS iniŽµiated•œ

’ye soft•oSSue PI.Ofile? Seƒ†1al naSion) PalaŽµe? uPPer and

lower incisor? uPPer and lower•ˆmOlar? andŽµhe ma—Zible lJere

traced.—‹he cenŽµers of sel|a and nasion were marked with a

sma“ødoŽµ•Z•@An ink dpawing of eaeh head was mede. Using legal

sized paper) ten COPies of each drawing were’yade with a

Xerox d‹‰plicaŽµingŒÇachine•œ

•ðn analyzer was designed forŽµhe experimenŽµ•E’^

consisŽµed of a masoniŽµe•¹board c”Ý•@ŽkenŽµy inches‰ÁlengŽµh

and eighŽµeen inches width.’ZOne end,Žµhe widŽµh wasŽ²enŽµy

inches bec‰ase of two lˆê, by 2" projectio‘˜s•B They gaveŽµ•ø

appearance of making’naŽµend ofŽµhe board |•›•›•¶as if iŽµ

had a verŽµica| bar•B •ˆThis was•ˆCalled the sigš¬ing ba|. and

represenŽµedŽµhe fronŽµof’neäralyzer. A 3‹Ž,•Íradius circ|e

was cenŽµered verŽµically and c•EŽµ‹Ž" froŒÇ‚àhe sighŽµing bar.

Five p‹}irs of’ya•oing holes were drilled inŽµo’ne board•E

Each seŽµOf ho|es was paralle| to‘ee ve’dica| bar.’nese

marking h•B1es•ˆSŽµarted one inch behind the circ|e and were

spaced horizonŽµally every F' and verŽµically eve’@two inches.

•ð picŽµure ofŽµhe analyzer is sho—ZI in figure one.
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‘‚en observers consisŽµing of seven second year orŽµhodonŽµic

sŽµudents and•@Žµhree oz.ŽµhodonŽµic insŽµzluCŽµOrS Were uSed in the

experimenŽµ•œ•@E•ïch man was given a bI.ief insŽµmcŽµion peI.iod

in how•EŽµO uSe’ne analyzer.–áe was t01d thaŽµeach observer

WOuld receive a packeŽµconŽµaining fifŽµeen sheeŽµS Of paperl

each having a tracing of a differenŽµpaŽµient. One picŽµure

aŽµaŽµime wasŽµo be p|aced under the analyzer soŽµhaŽµŽµhe

face appeared inŽµhe circle;’ne soŽ²‚àissue pI.Ofile was then

Žµo be orien‚àed as if the paŽµienŽµWere looking direcŽµ|y aŽµ

Žµhe ve’dicaƒGbar.”ÇlenŽµhis posiŽµion was deŽµerŒÇined?Žµhe.

experimenŽµer wasŽµO mark a doŽµWiŽµh a sha‘¸P PenCil in each

of•@Žµhe firsŽµ•@SeŽµ•@of holes.•@He was•@Žµhen insŽµI'uCŽµed•@ŽµO Slide

Žµhe pape—Ê•E from beneaŽµh the analyzer•ˆand wriŽµe a small nu’coer?

one over each ofŽµheŽµWO doŽµs. AfŽµer going through the

enŽµire series!Žµhe observer wasŽµOldŽµO Shu–õleŽµhe drawings

and repeaŽµŽµhe observaŽµionsŽMarkingŽµhe doŽµS inŽµhe second

rol•ç Of holes l•EIiŽµhŽµhe number ttro.•@This procedure was•@ŽµO be

done fiveŽµimes on every drawing.•@This meanŽµ•@Žµhat every

Observer•ˆreC•›rded 7ƒvmeasure’yenŽµS aŽµŽµhe end of his parŽµ

•Z‘ä‚àhe experi“Æen‚à.

’yen the d•@wings were reŽµ’^ned for evaluaŽµion? eaCh

One had five seŽµs of doŽµs.•@—‹he•@Žµwo doŽµs marked wiŽµh the

nl•Ù‚ßer on‚àwere comecŽµed;Žµhe doŽµS marked two weI'e COmeCted)

eŽµce•ˆNexŽµ, a horizonŽµal |ine was consŽµrucŽµed passing’nrough

Žµhe poinŽµs denoŽµing se||a and nasion.•@These doŽµs were’yarked

beforeŽµhe ink tracings were duplicaŽµed•ºher.efore, eaCh copy

OfŽµhe same head conŽµained ide•ŒŽµica| ma’dings forŽµhe horizon.‚Ë|

baselŽŠ‚êe•œ,
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The angle formed by the inŽµersecŽµion of the base|ine with

Žµhe verŽµica|s I•ËaS reCOrded. (Figure 2)•E

ŒR—^‹à‚à‰¤Žº•ã“y•cŽº

A mean? SŽµandard deviaŽµionl and a range for eaLCh

examiner•Ís•ˆreadings for eaeh head were calculaŽµed.•@’nis was

fol|owed by a mean) SŽµandard deviaŽµion) and ra'nge for each

head•œ•@The sŽµa.ndard deviaŽµion was coŽMPuŽµed accordingŽµO the

fo•ö•EˆÍ•E•Ha•ˆ$. D. =

Reliabi|iŽµyŽµesŽµS•ˆliJere f•eigured accoƒF•Adi”¥gŽµO•@Žµwo formulae:

Hoytls re|iabiliŽµy = Vr-Ve; and inŽµra-Ciass•ˆreliabiliŽµy =

VŽ¿

V•çŽíVe

•u˜bŽè’øŽíƒ†) Ve.

‘‚o deŽµemineŽµhe accuracy ofŽµhe measuring meŽµhod! Six

rep|icaŽµions were’yade of each five ang|es.•@Hean and sŽµandard

deviaŽµions were calculated for each.
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“che sŽµandard deviaŽµions of the ang|e formed aŽµŽµhe

inŽµersecŽµion ofŽµhe sella-naSion plane to a verŽµical landŽMark

established by each observer on an individual head were

quite small.‘‚he readings had a range ofŽO•‚O as a low•ºO

‚²3.7O as a high. Si–”‚ày p•®•B•BnŽµ•BfŽµhose measuremenŽµs were

•ö1.5O o. 1ess; OVerŽµ–QnŽµy•éive percenŽµwere be|oŠÃ•ö1.00.

(Žµable l).

then a sŽµandard deviaŽµion compuŽµed fro‘YCOmbined mean

va|ues of a|1 examiners for each head was compared•@ŽµoŽµhe

sŽµandard deviaŽµions derived from the observaŽµions of each

examiner•ˆfor each headlŽµhe resuƒ†Žµs were so’ye—ZaŽµco•£arab•He?

alŽµhoughŽµhere were fewer low•fValues.•@This•ˆrange Of sŽµandard

deviation”ès’û•B’“. a low of fi.7 to a high oŽè‚¨ŒÃ. over

5O% of‘ee sŽµand‹Trd devi‹}•oons ofŽµhis group were belowŽm2•B09

(Žµable 2).

ReliabiliŽµyŽµeSŽµS Were PerformedŽµo deŽµermineŽµhe mea.supe

Of reproducibi|iŽµy ofŽµhe obŽµained readings) if the examiner

Or g•H•EOuP WereŽµO rePeaŽµŽµhe ana|ysis. EfoyŽµls for•Ùla was used

Žµo calcmlaŽµe the re|iabiliŽµy ofŽµ•Œe findings record–¨ty an

individua| whe‘˜•ˆmO|.eŽµhan one observaŽµion was done, aS Wel|

as•@Žµhe reliabi|iŽµy ofŽµhe coŒŒbined resulŽµs of mulŽµip|e

ObservaŽµions deŽµermined byŽµhe group.•@•HnŽµrac|ass reliability

WaS e‘¦loyed to deŽµer”Àine a meas’^c of one raŽµerIs abiliŽµy

ŽµO rePrOduce a given reading aŽµany parŽµicu|arŽµime.•@’^was

a|s•B uSedŽµo evaluaŽµeŽµhe repro”@cibiliŽµy.ofŽµhe raŽµers wiŽµhin

Žµhe group to each oŽµheI..
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The reliabiliŽµyŽµesŽµs yielded the fo||o—Zng resu’^s:

1.•@When one examiner•ˆreCOrded a series of five readings for

each head? it was deŽµer”^inedŽµhaŽµŽµhey could be reliably

reproduced•œ•@Depending onŽµhe observer, the range was from

.9‹ŠŽµ•Z .99•›•› (Žµable 3)

2. |f an obse•}•eVer made a sing|e raŽµing on each kead‚«•@he Could

reproduce this•ˆreading on any oŽµher evaluation reaso”¥ably

accuraŽµely.ŽXe i“ørac|ass•ˆr•ˆranged from.86|ŽµO.96—^(Žµable 3)

3.’^lenŽµen exaŒÇiners (Žµhe group) evaluaŽµed the same head

fiveŽµimes•f the degree of reliabiliŽµy–Qs..988.—´•æa member

Of the group raŽµed each head five tiŽMeS) and vas co‘¦a•ö•Eed‚àO

the resulŽµS any OŽµher’yeŽMber of the group would achieve |ooking

atŽµhe same heads•fan in‚¨aclass•ˆr Of.89O would be obŽµained.

’^is an indicaŽµion of a high degree of reliability wiŽµhin’ne

group. (Žµable 3)

The acc’^acy of’ne‘ee‹}SuPing meŽµhod) aS deŽµerŒµined by

‚àhe sŽµandard deviaŽµions calcu|aŽµed from Six replicaŽµions of the

Same five angles, WaS high.’ye range of sŽµanda.rd deviaŽµions

˜eS •ö.186•ZŽµ•ZŽO.2‚¤•›•›.•u (Žµable’j



—A20-

‚æ‘Y•ð‰°‘•èÜ–‰

D‰¤s‰°Cu‹ÊS‰¤Q”—

Since the advenŽµOf the sŽµandardized•@Žµechnique for

CePha|omeŽµrics? muCh sŽµudy has gone inŽµO finding ar+SŽµable

reference plane for sŽµaŽµic cephalomeŽµric evaluaŽµion. Many

Planes ofŽµhc•@*u|| have been. proposed? but none has p•˜,OVen

Žµheir•ˆreliabiliŽµy.•@‘‚here is no reference•@|ineŽµOdayŽµhaŽµ

camoŽµbe associaŽµed with so‘•degree of variaŽµion.2i •f22,39,‰•ˆê•I,—ž

Some ha.ve’yOre•@Žµhan oŽµher'S.•@OrŽµhodonŽµisŽµs may base•@Žµheir

diagnosis and•@ŽµreaŽµmenŽµ•@p|an mainly on a sŽµaŽµic cephalo•EeŽµric

evaluaŽµion.•@‘‚he va|idiŽµy of the a’Elysis musŽµbe quesŽµioned,

ParŽµicu|ar|y when an errOr in the refe•}.enCe P|aneŒÇay yie|d

ŽMis|eading angular or linear measuremenŽµs•@ŽµhaŽµmay be direcŠµy

re|aŽµed to diagnosis and•@ŽµreaŽµmenŽµ•@Planning.

•ð pop‚µ•³ar c•BnCePt in orŽµhodonŽµic diagnosis and•@ŽµreaŽµmeat

P|auning is the conŽµro| of•@Žµhe verŽµical dimension of•@Žµhe

paŽµi•BnŽµby m•BaS•Br•B–QnŽµ•Bf vari•BuS ang|•BS.—^6•fLr7•ˆThe angl•BS

are made up ofŽµhe m‚Ündibuƒ†ar pla.ne inŽµersecting the base

line; and•@Žµhe occlusal pla•‰e inŽµersecŽµing•@Žµhe nandibular plane•œ

ProponenŽµs ofŽµhis’neory c|ai’ythaŽµŽµhe greaŽµerŽµhe angle•f

Žµhe more•@|ikely wil| mandibular c•›unŽµer-CIockwise roŽµaŽµion

OCCur if any ex•ær—ISive forces are p|aced lnŽµhe mo|ar area.

The$e Planes diverge from each oŽµher) giving the facial pa’^em

Žµhe picŽµure of a large wedge.•@•HŽµii,’nOughŽµŽµhaŽµa small

e“å‚àrllSi•Bn inŽµhe po)SŽµerior•ˆis•ˆmagnified inŽµhe anŽµerior•f

Žµhe resulŽµis a colmŽµer-C|ockwise mandibular•ˆrOŽµaŽµion.•@The

idea seems |ogical; however) nO SŒŒudy done byŽBese men has
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Shown any significanŽµ•@clinical come|aŽµion beŽµWeen mandibular

roŽµaŽµion and the measl_‘¡ed an•á|es.•@‘‚he highesŽµ•@sŽµaŽµisŽµical

COrre|aŽµion they found using this meŽµhod of diagnosis was

r=.36•fwhich is nearly meaning|ess clinically.‹Ð

One possible reason for•ˆŽµhe lack of clinical comelaŽµion

beŽµWeen VerŽµica| dimension changes and angular“³eaSureŽMentS

Of the‘ÚndibŒŒaƒF•œ Plane, OCC|usal plane•f and palaŽµa| plane?

isŽµhaŽµ•@Žµhe base line variabiliŽµy’yay•ˆmaSkŽµhe•@Žµrue facial

PaŽµŽµern of•@Žµhe irdividual.•@•H‚à•@has been shoun•@ŽµhaŽµ•@reference

P|anes? eXCluding naŽµural. head posiŽµion? Can be associaŽµed

wi’nvariaŽµ‰¤onsˆóproximaŽµin”¤f‹|.oO for one sŽµ•Ûndard deviation.

I,eŽµ•@us suppose thaŽµ•@a•@Žµhree sŽµandard devi•ïŽµion exisŽµS for a

Cranial r•eeference line wiŽµhin an individua|;Žµhe def|ecŽµion

oou|dŽµh“Ýbe f“¤O. The person could possess a "no”ìal"

ma.ndibular plane, OCCƒGusal plane•f and pa|aŽµal plane; buŽµŽµhe

deflecŽµed base-1ine could give the appearance of highly

divergenŽµ•@facial paŽµŽµern.•@•ðn analysis in such a siŽµuaŽµion

ƒZrould indicaŽµe an inaccuraŽµe diagnosis and•@ŽµreaŽµ•ÀenŽµ•@p|•qne

An iliusŽµraŽµion ofŽµhis concepŽµWaS deŒÇOnStraŽµed by Mil|s.–Q

“Qe conducŽµed a sŽµaŽµic cephalomeŽµric analysis on the sa’^e

PaŽµienŽµusing’ne sella-naSion line•öŽµhe’pan’·forŽµhorizonŽµa|?

and•@Žµhe naŽµur.a| head posiŽµion horizonŽµ‹}l.•@The diagnosis

and•@Žµr.eaŽµ‘denŽµp|an vas appreciably affecŽµed byŽµhe :)|ane of

reference. Ba.sed onŽµhe se|1a’unaSion line, an eX’demely

diveI.genŽµ•ˆfacial paŽµtem was noŽµed wiŽµh a markedly re’dognaŽµhic

‹Èandibƒ†.e and nor‰•al maxilla.•@‘‚he FraƒFIŠ¢forŽµ•@Plane sh•ZŽžIed less
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of a hyper-divergent faci‹}l paŽµŽµem plus a combinat•}on 6f a.

pIIOgnathic maxi||a and I•eeŽµrOgnaŽµhic mandible. The naŽµuraŽå

head posiŽµion ind—^•ECaŽµed a norma| facial paŽµŽµem wiŽµhŽµhe

excepŽµion of an exŽµreme|y prognaŽµhic maxil|a•E Based on’ne

sella-naSion and•p•\ankfo”ÇhorizonŽµall iŽµWOŽ°ld seemŽµo be

very dangerous to empIoy anyŽµreaŽµŽMent meChanics causing molar

exŽµrusion. riills•oeaŽµed this paŽµienŽµaccording to a naŽµural

head posiŽµion ana|ysis.•Ht apparenŽµly showed“uaŽµVerŽµicaƒG

forces were noŽµ•@COnŽµra-indicaŽµed.•@Cervical tracŽµion was

used forŽµWO yearS; C|ass twoŽMeChanics was enpIoyed for

six months.•@‘‚here was no counŽµer-C|ockwise‘Úndib”¥lar•@ˆê‡j

•}.OŽµaŽµion.•@’^would seeŽMŽµhaŽµŽµhe subjecŽµdid•ˆnoŽµhave the

hyper-divergence indicaŽµed byŽµhe angu|ar mea.suremenŽµS based

OnŽµhe in’¹ra-Ske|etal Fefer“çee lines•E

I‚ËŽµural head posiŽµion has been associaŽµed wiŽµh perhaps

’oe |easŽµa—£OunŽµof variaŽµion as a reference plane for sŽµ•½•oC

cephalo–Q‚àric analysis•œ21 •f22•@Moorrees demonstraŽµed’naŽµŽµro

pa•E‚«ienŽµs having near|y idenŽµical profiles could exhibit marked

differe•gces within ana|yses using“ynŽµ•H•Ea-Skeƒ†e-baƒFI.efere“eee

planese•@’yis difference was foundŽµ•Z be relaŽµedŽµoŽµhe

inclinaŽµion of the base lines. YeŽµnaŽµural head posiŽµion

ana|ysis has never gained significant populariŽµy•E One of iŽµS

faulŽµS may beŽµhaŽµiŽµdoes noŽµPŽíOVide a clear meanS Of

commmication aŽMOng OrŽµhodonŽµisŽµS.•Ht musŽµbe remembered that

Žµhe leasŽµvariaŽµion associaŽµed wiŽµh the naŽµural head p•BSiŽµion

occured. when an obse|.Ver COrreCŽµedŽµhe indiv5.d.ualls head

pesiŽµion inŽµO whaŽµhe felŽµwas theŽµrue naŽµuI.a| head posiŽµion•E
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Suppose thaŽµsoŒÇeOne in New York esŽµab|ished a diagnosis a•}rd

ŽµreaŽµmenŽµplan based onŽµhe coI.reCŽµed head posŽµure•E C•Buld

soŒÇeOne in Ca|ifomia duplicaŽµe these resulŽµS if he received

OnlyŽµhe original cephalograŒÇ?Žæ‚çhe wo•E”¥|d need the living

PaŽµienŽµŽµo pe’domŽµhe sameŽµype of analysis done byŽµhe

OrŽµhodonŽµist in New‚ß|.k.•@•Hf naŽµura| head posiŽµion is used

for a reference plane, how can a diagnosis and’deaŽµmenŽµPlan

arrived aŽµby one orŽµhodonŽµisŽµbe validaŽµed by anoŽµher?

”á1e SearCh for a re|iable reference plane halS been

going on for cenŽµuries.•@One may as•—what is•ˆreliabiliŽµy?•@•H‚à

is a measure of reproducibi|iŽµy.•@A perfecŽµreliability WOŒŒd

be expressed maŽµhamaŽµicaƒ†|y as l.O? indica•ongŽµhaŽµŽµhe same

resulŽµs wou|d a|•ªayS be obŽµ‹}ined given the same objecŽµ•@Žµo

analyze.‘¸•@‰¤n oithodonŽµics, We are |ooking for a l.eference

P|•Ûne thaŽµideal|y is exacŽµ1yi rePrOd”¥cible byŽµhe same

Observer•ˆif he looŠ¢ed a‚àa parŽµicular cepha|ogr•qphŽµOday•f

ŽµO’yO’²OV, Or ne•Ä‚àyear. The reference p|ane would a|so need

ŽµO be reproducible by any oŽµher orŽµhodonŽµisŽµat any time.•@ƒGf

Žµhese criŽµeria c•›‚µild be meŽµ) a SŽµandardized•ˆŽMeanS Of co”ð‹íunicaŽµion

WOuld be esŽµablished among ofthodonŽµisŽµS.•@No such

reproducibi|iŽµy is presenŽµin any currenŽµreference base•ESed

in, SŽµaŽµic cephalomeŽµric an•Û|ysis.•@Perhaps•@ŽµhaŽµis a possible

reason why we have over forŽµy differenŽµ•@sŽµaŽµie anaiyses cur.renŽµ|y

used by orŽµhodonŽµics.

This invesŽµigaŽµion has revealed•@ŽµhaŽµiŽµ‚ÅJOuld seem

POSSib|e for an orŽµhodonŽµisŽµ•@Žµo esŽµab|ish an exŽµra‰êSkeleŽµal

reference plane) if a specially designed ana|yzer is used.
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•HŽµhas been sho•‚mŽµhaŽµby using this devise in his deŽµer••ination

Of a base land’^aI.k) he can have a high degree of reliabiiiŽµy

WiŽµhin hŽåmse|f (•ÖoyŽµ,s r=.969-99O) providing heŽµakes a slm

Or aVerage Of 5 readings.•HŽµa|so appeaI|S POSSible h‹}ŽµŽµhe

reference p|ane obŽµained inŽµhis m‚³mer by one orŽµhodonŽµist

is reproducible, tO a high degree of reliabi|iŽµy by other

OrthodonŽµisŽµs (ŒŒŽµraclass |.=.89) if a group deŽµerminaŽµion of

a z.eference base was done•E•HŽµ–QansŽµhaŽµŽµhere was apparenŽµ|y

al“³OSŽµno variaŽµion presenŽµin a deŽµeŽXina”äon of a base plane

by a group observa•oon•E‘‚o the or’nodo”@isŽµ•‘iŽµmeansŽµhaŽµ

Žµhere may be a way of accuraŽµely producing a re|iable•@ˆêˆê•E

reference p|ane thaŽµ•@cou|d be usedŽµo sŽµandardize commmicaŽµion

among o’dhodonŽµisŽµs inl regardsŽµo sŽµaŽµ‰¤c cephalome’dic anaiysis.

Žæ1ere is a possibiliŽµyŽµhaŽµ•@the exŽµra-SkeleŽµal reference

lines proposed inŽµhis p•nper may a‰ŸrOaChŽµhe criŽµeria

neCeSS•éry for a sŽµandardized•f reliable reference p|ane.•@•HŽµ

is easi|y reproducib|e•ëom a•ˆCe•½ha|ogram? aSŽµhe soŒõtissue

PrOfile is•@Žµhe landmarŽYused for orienŽµaŽµion of theŽµracing

inŽµhe analyzer.•@•HŽµ•@can be highly reliable.•@Communica‰·on

a•ÜOng O’dhodonŽµisŽµS uSing this technique seems possib|e.

•H‚àw•Zuld a|so provide anoŽµher•ˆmeanS tO SŽµudyŽµhe l•]O|ogic

VariaŽµion ofŽµhe cranial configuraŽµion of•Rn.
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