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ABS町長AC骨

的thodon琉c treatmeni: Often ch急nges a patient.s appearance

SO r融icat巨rp th症his ver.y personality is gr.ea七Iy impr‘OVed.

藍ven minor‘ Or七hodon七ic chan宴やS∴are reWar`dinfr and satisfyi噂to

bo七h七he or七hodon七ist and　謝e patien七〇　If軌ere is to be o鵬area-

王n n正両船n七ic∴reSul七S Whieh prom〇七e罵融s雀押串n七men七劉d請競s七でa筋

tion m畔上o千七en寄mlap§e muSt be this area.∴Thus事i七is the i畦

七en七轟農高でト王霊pa夢er七①∴pre霊en七∴七he王ncidenee 〇千re七en七ion

Pr前串鵬p sr‘E>Cifically lower i鵬isor∴r.eer‘棚d事堅in七ercanine and

王n七e州の重要r Wid七h∴s七abili七y8∴r〇七a五〇nal s七れi員七y魯a寄琉vi七y of

ex七r奉∩十江n si七e霊夢　and　七he　王n干l眠れce of玉章手でd　中崎]紅鵬　On七トe∴e拒

七r癖c畠on si七e a融　Qn七he incisor recrowdinp農

Foで七y尋WO C象seS Were Selected wh±●Ch輔derwpn七and co噂le七ed

a〇七ive 〇千七蛤南面ic∴七rea七men七き　恥轟でr〇〇〇両雲　七aken七W〇七寄千〇職r

y鍋rs謹七〇r十ma七men七Wer`e COmPared to r.eco雨s t雲k鍋a十軸e time

O手玉rea七請曾n七com撃le七訪れa買d a翰in co珊賢redか七両王rや壇も壬でe率†贈塙

で〇〇〇賞d富食　骨heとは七a w接e　押合l草魚ed.∴甲骨e res扉七幕　涌di〇第〇七食d　軸票土

工ower i岬串s叩r〇時OW拒嘩う貴七h串棚罵七〇〇同調On ○○eu種紬cee　主航写r郵

C負かれ与れe珊寄主頂e叩可打合X坤n答ion d-証埋七でe貧血en七i霞∴n〇七S七a帆手合

m七盆七io碑ユ丁el却Se i一賃串か　∩棚量れg ㊦f ex七rac七ion畠中aCe霊is

○○mOn,手回d十両主審でluence o『∴七hird moユ・arS i霊∴highly ques七主on加1e.

Due to十轟e l涌ted number. of case箆er細きn申it is no七Clinically

霊iどれifica種t∴to∴draw accurate concl鵬ions. Hnwever.七he∴r.eSul七s

Show ○○γr壇かねn幕amo堰七he v象r王ou罵∴rel合ps魯蜜re奉答e Favor象ble

pm年re箸S ha雲　been made in an a七七銅p七∴七〇∴雲oユⅤ牽　制e re七en七ion雲

PrObl鋼3　b再輔c両　fur軸er research is neede寄in this∴area.

害聞岳
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‡N骨求ODUC甲工ON

Orthodon証cs is　軸e specializ∈d area of de塙is七ry and

medicinp which is primarily concemed wi七h七he placement∴of

軸e　七ee七h　まれsuch象∴pOSi七ion as∴七〇 〇re急もe pmp紺で1裏捕七号o強

and∴s七abili七y of the tee七h while also e霊七ablishing a pleasir’g

es七he七ic∴蜜OnSider急珪on9　珊ese ○○nsidem七ion霊are very肌ch

interrelated and must always be in融耽d during o貢恒don琉c

Care・ Or七hodon琉c七rea七汀餌七　宝、馨鵬虹y di壷ded土庇〇七輔中象幕e雲寄

a,n aC七王やe　七re象七調eγ亘　中年繁金手　卦n月　舞　い《十和、雪ヽ和　証綴牟〇　五上　質九e ae琉1′曾

p南雲e Cつで清華七S Of　館主亀かn〇年is,七rea士調鋼玉　可尋nr-亘安寧　貧融　七台e a〇七幌I

ac七ive七r銃七曜n七億　‡七　軍手　両賞贈七頂雪質門土中貧富e合字奪r世話やり十号

十五叩合でy　十十っ十　十トや∴十年直すト　興rO T〔墨墨(午年ぺ　江　十ト禽.1撃つざma工●, Q的lusion

and　輔症十h合駒Xiユ工象ry and mandibular apiut　轟s粥be prnper小手

で今]貧七〇館∴七〇　e盆臆Ch　〇七her.∴骨圧雪　答ecOnd　①r　支e七〇γ、セキvo　重h碧雲e is a

pa霞轡れe　正明七巾en七　七王朝e　読w扉-C九　七賀食　夢っ貸主珪鋼Of七可e　七e合もh

a七七尋ねed　和声n手　早傘　寿〇十㍍〇　十部書証巾命で七　王籍　maう_n七急ined and　七ha七∴七h王霊

POSit証m wiH remain s七ab]-e followi堰軌e re玉鋼tive phasee

弔e七en七う○○n土s n〇七〇nly imp〇両急n七〇　bu七e非的珪al種∴工七g王ves

the tee軌∴七he七ime to reach/) a physioIogicat f}quilibrium in∴七he

Or慮l cav王七y where　七トere急re no ne七でorce霊　象e十王機g on七hem and

七庇雲　eS七魯阻i油a s七able si七髄珪on禽∴骨hi箆i雪輔七e急sy, nOr主s　王七

a]w尋yq P駕篭ible寄　期e re急son∴for軸華　堅p今r i雪　中a七relapse or

OF七hedQY江ic f急ilures∴Or disappointmen七S a雲　SOme Or七hodontis七S

Call itきi'室　a COmmOn a‘nd fmstrating problem*

軸ere are鵬r‘y SChooIs of七hought as　七o軸y relapse occurse

bu七　a・l軌ough ther.e are manyl reSe急でCh pa,PerS nn eaCh idea。七here

こ圏一



轟　ま叫su千綿嚢王en七　d租もa∴七〇∴職急ke any of　七he霊e opin王on患　clin王ea土工y

Signifiean七〇　A very popular∴SOlu七ion　七O SuCCeSSful retentior`

i馨　七he　主de急　〇千　w合丁エ　ゴ;n七er扉よ亘七a七ed and　手慣れC三〇難al occlus主on.

Dewey c:alled七虹s　廿e　"脱tural forces of reten七ion一書(2主∴He

Wa写∴Sし没年e室温n雪　琉e creation of an ide急l occlusion寄　This　七heory

as weH be discu答sed la七er. has had many followers, both∴recently

and years pas七.　An。軸er very popuユar theory on successfu工

でe七eれ珪on i篭∴七彊七　〇f　七he ‡血y罵iology of　七he oral environmen七

Wi七h r.egards t〇　七he supporもう重富S七ructure富∴a強d mu霊cle balance

in pel急売主o職　七〇　七he　七合e帆。鵬〔ね串合y　モnま9拙筆poke of七he like工i-

h○○d of ma土n七a王龍」曾g Ca罵eS Which disrup七ed　七h籍∴Qra「露免Vi工y

equilib種ium and exer七ed forces∴On　七he∴七on智ue∴and o軌er muse扉ar

琉ssue (3). He also speaks of expansion of the arch∴in∴七he

areas of camines, mOlar.s寄　and lower incisors.　0七her∴reSearChers

alsn∴亀字種ee Wi七h　虹職　急S　七〇　七he phvs王Q玉置°亭主c l王m王七亀七ion雲　of職u答cle

ba工ance and tissue fibers which ar.e no七　七o be exceeded if a

SueCeS雲日中く　すや十〇℃十干n競　う賃　七愈　be　包七七亀三強ed吋　　〇七h会で霊∴fee王∴re七en七ion

PrOblene are due　七o inadequa七e o種七hodon七ic diagnosis and　七re象缶

men七か　a種d　持寄等七　盆雪ree　七トa↓七　p○○r pa七ien七　〇〇〇Pe千尋珪重支　うs　急　big

fa○七のでき　軸e a亭主c尋l b急患e七九的ry Ofエ凍ndg七㌢om　姓) ha霞c増築,七ed

m職ch∴与れ十午でeミヤ　a.nd is an〇七her∴象rea O王　綱」寄h r今亨手写r〇五.

猷担い種　叩叫雨帥琉食害　重a.s co押e　冬]_印篭l騎ア∴農　までea塙e職七凍土嶺

貧農d　申i丁で雪n丁吐合霊, bし克　軸e proble鵬等　of　種e七e織で雪肌　cl〕n畠阻「e　十曾

車登げ草合　すヰQ∴○㌣軸odQn七i篤も重　　工ユ　すわe ah何て牟　つつ鵬串合す醤七売れ筆　重職S

七he ‡)a七さくで十’s　叩隼主　審で魔W七h寄　象nd habう上蔀　象dd　七〇　出合　possib工e cau霊es

Of　十h○○e　て汀で闘Q印象き

農ウ_



工七　王s　軸e aim of七his paper七〇 d色霊eribe∴七he　王-nCi寄ences

Of relapSe PrOblemsI SPeCifica11y lower i強cis叩recr‘OWdinge

士n七ercanine碧雨　王強七er章博「尋で音両帝高音S七貧b千丁う一七V● r〇七a七主onal s七急bili七y夢

activi±V n干∴ex七ractior`　Si七es, and the influence of七hird molars

On　軸e c>X†ract3on∴Si七e and on七he lower. incisorsき∴Fur七her.,工

Wil]畦草ro t,、 COrrela七e軌ese re1aPSe七鋼denc王es a・nd possibl-y

find sQme def高3七e correla七ion霞which might lead　七o a reductiOn

Or・∴SOlu七ion to　七his persis七an七re七en七ion pr‘oblem.

「8-



R藍V工甫W OF　骨H君　工」‡甲駐尺A骨U官爵

The litera七ure is∴filled with ar七icles and papers∴Per-

tainin筆七o　萌e importance o干∴re七en七jのn. ∴Many∴reSearChers

have expIored　軸e need f‘or∴re七ention and indica七ions for

re七en七ion, and many have a耽emp七ed to explain why relapse

occurs and　七he solutions∴to these pr.oblems.　Thus far, there

has been no clinically significant da七a on reten七主on solu七ions,

but　七hese researchers∴have made gains i.n∴t虹S area, a工もhough

Small。

The need for re七ention has been apprecia七ed throuErhout

七he exis七ance of orthodontic care.　Smith in 1898　noted　七he

need for'∴a_PPlia.nces∴to be p]aeed∴a千七er active or七航‘dr)n十i-e

七reatment七O allow bony remodeling to occuT (5)。 He believed

relapse wouユd occur if such∴re七ainers were not used or∴re-

moved　七OO SOOn. ∴This is a view which mos七　orthodont与、答tS have

had throu争hou七∴七he litera七ure. Haw|ey in 1925 went as far as

七o say斑a.七　the even七ual and practical success∴Of　軸e case

depends on七he success 。f軸e re七ention (6). He s七a七ed七ha七

some form of mechanical reten七ion is neces昌ary, bu七it is im-

POSSible to　貴x an accura七e approxima七ion of time necessary

for七his∴re七ention. I七is in七eres珪ng七O nOte　七ha七Ch急pman

in 1926 compared the li七era七ure at tha七　time七O earl主er |itera-

七ure and noted　七he enormously r.evolu七ioni霞ed me七hods of　七reat-

men七and appliances while∴the problem of re七en七ion had made

comparati●vely little pro争ress (7)。軸is∴SeemS tO be exac七Iy

七両　Si七ua七ion a七　七he presen七　七ime。

One of∴the mos七　POPular concep七S in ob七ainin蜜∴SuCCeSSful

re七en七ion is　廿at the occlusion is the key to s七abil圭-ty・∴Th主・S



eQn奪e串W忠霊　Ori宮王na七ed b書r K土ng憲1ey and h会　fe持　七h象七　象　印融

oec「鵬主銅や7急雲　助e e畠琉豊祖　でac七〇r　土n o壇雨d〇両轟　七re程雨e地ま　く8主

Ra職質ord a雨　Ash s七a七ed　親祭七　〇合Clu霊al　盆dju霊七men七霊W土もh regard

to s七abi]上七y of　鱒clusion∴窯hould follow or七hodontie　七reaもー

men七　〈9上　靴e i哩orおnee of ○○c]」鵬ion彊拒g蝕患餐ed by i蹴ny

pe〇℃1e in　軸e l王七era七敵でe and par七も揃Iar　曹)apeす霊　患七ress∴七he

direc七　re工a七ion Qf∴occlusio種　upoYt SueCeSSf血∴reten七ion.　Such

paper雲a種e七hose by Dewey (2主蘭awleyくる主Ch鈍鵬nけらAngle

(1O主　atld Goldstein (ft主　軸Q Pri膿がna_〕,急増瑳甘印七a曾ains七

七hi纂∴○○nceて〕七i雲　七h急七　七he　七ee七h∴are in OeClu霊aユ〇　〇〇n七霞〇七†es霊

七han　亀0痺○で　七he　七王me and　七九i宝wo耽1d n〇七　be suf干ic主en七∴七〇∴耶ai_n①

七ain∴S七abili七y (1).

Ån〇七he貰∴pO草哩1ar∴霊ch○○1 0f　軸o櫨筈九七　f㊦r S鵬Ce答雲f耽l re七en七ま,Qn

is to ob七ain an eaui圧brium be七Ween the muscles, SuPPOr.t3重g

tis馳eS and fibers寄　七On告ue and the teeth.　Reifan stresses

七日a七　七h王s eq正I貴-brium ha罵i七霊]上れi七急七王o現象,貧で吋　もh尋七relap富e

Will oce嬉r　王青∴七he　十鍔貧七h a㌣e mOVe覇-Wう七トo職も　re蜜・急rd　七〇　七克ese

limi七ations, aユ1owin雪　the oral enviroγ朝ent tO Place a net

fo耽e on　七he tee七h (12)e o七hers who have discussed　七he in-

fluence of‘ muscle func七ion imbalance an寄　七he equili転ium of

軸e or急l physioIogy are McCauley (3主Graber　〈15主and Riedel

(lる主

工n 1舞台　も廿nds七でom adva鵬e寄　亀n〇℃高er∴COnee鞍も婁　He　王e工七

七he s七ability Of　軌e orthodonhic case wouユ_d be a七七洩i耽ed when

七he　七eeth were I〕OSitio乳ed over七he apical bor!e (埴. Grieve

(17) and軸eed (18) expanded his concep七∴and concen七rated on

the mandibular‘ incisors and sta七ed　七hat　七hese　七eeth mus七　be

ー王0鴨



Placed uprigh七∴and over∴basal bone to ob七轟n succes雲ful re重

tentiQn.軸eir research is suppo壇ed in teX鴇by S軽ang (19)

and Salz棚an (20主　and a巾icles by I」i融qui霊も(21) and S七r‘ang (22主

Other∴fae七OrS∴SuCh as grow軌　habi七S , Patie調t∴coopera.七ion

and inheri七anee　七endencies add　七o∴七he unsoIved problem of re一

七en七主on.　王七is elear∴七ha七　all Of　七he above c㊤nSidera七ions∴Can

and probab|y do influence the succe雲s of　七he reten七ion, b龍t

5u霊七how ml,lCh and how∴re]_a七ed　七o each o七her　七hey are r.em急ins

子o蜜牟y。

量㊦Wer　王龍轟s㊤r　豊里型喧堂壁

The lower inGisors are　軸e mos七　frequently maleecluded

七ee七h and ar.e prone　七O the greatest number of irregulari琉es。

This was∴Shown in a s七udy by Massler and Fra耽kel in 19粟　on

2。758 children be七Ween弛to 18 years∴of∴急ge (23〉。 Ev統帥e

incidence of t.e]_aP写e Of the lower incisors∴fo11owing ortho筋

do機tic trea七men七is ex七remely high.軸ere are many possible

r合asons∴for∴七his area to experience such a high rela.pse and

many researchers∴have formed op圭重iong as to why this occurso

Tweed fe|七∴七ha七　relapse ocourred when∴七he lower incisor雲were

n〇七　p裏書eed　まn　七he correc七　pos王珪on in∴reg包r嶺∴寺嶋∴七h合∴Su耶)Or七主n唇

bone and m鵬cles (2引.蝿gra七ion∴of七he∴七ee軸∴七厘o譲ghou七Iife

has∴had　王もS effec七箆　On　七he erowd王強雪　of lGWer　王nc士sors。　Sehneまder

and Sicher showed in　七heir gtudy i職1958　七hat　七he lower incisor霊

七e耽ded七o migra七e lingua11y (25)。軸ey also∴Showed how七he

O七her　七ee七h migra七ed and　七h鵬　added　七O relapse problems.　The

mesial migration of all tee軸　ha霊　been researched and　七houghも
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Žµo add to Iower incisor crowding•E Beng and Kessling coŒl

Pared‹Oe dent”©ions of pr•ee-WhiŽµe Australian Aboriginals

WiŽµhŽµhe denŽµiŽµions of post-WhiŽµe Austra|ians and found

a higher inŠÊdence of cr•eOWding inŽ²e laŽµŽµer (26)•B He

atŽµribuŽµedŽµhisŽµO inŽµerproximal and occlusaƒ†•[rePrOXimaŽµion

dueŽµoŽµheir dieŽµ•E InŽµhe post-WhiŽµes) rePrOXimation was

absenŽµand the mesial migraŽµion caused crowding•œ•@Rece”·

WOrk by Peck and Peck attempŽµSŽµo relate anŽµer•eior•ˆCrOWding

to the size and shape of the lower incisorse They ar.eŽµry-

ingŽµo showŽ²aŽµa pr`OPer•ˆrelaŽµion of mesio disŽµal widŽµh to

Žµhe”·cial•¡in‘¦aƒ†widŽ²wi11 noŽµbe subjecŽµŽµo crowding

afŽµer orthodonŒ]c treaŽµmenŽµ•Z•ˆThey have a formulaŽµo allow

reŒÄQXimation of‹Oose teeŽµh which do not haveŽµhe correct

reƒ†aŒ]onship in or•eder to obŽµain sˆê•zeh a•ˆrelaŽµion (27, 28•r.

The differenŽµial growŽµh of the face allows•ˆforŽµhe

faceŽµo become sŽµraighŽµer with•ˆee•@’pe chi•Eand glabella

move forward inŽµhis differenŽµial growŽµh paŽµtem asŽ²e

mandible becomes•ˆmOre PrOgnathic. However•e•HheŽµeeth•fbe-

CauSeŽµhey are upright in the alveolar•ˆPr•eOCeSS any may also

be •V,lockedˆê•Íbehind the maxillary incisors, do noŽµmove forŠÏ

Ward and often are pushed lingually inŽµo an even more upright

POSiŽµion andŽµendŽµo cr`OWde This is•ˆSeen in the work by

Brodie (29) and Lande (30). oŽµher possibl•B CauS•BS •BfŽµhis

CrOWdin–¨have been habiŽµSl lack of growthŠñPOOr muSCƒ†e

flƒ†nCŽµion, eXPanSion of the arch, and tissue resistance to

movement of•@Žµhese teeŽµh.

‹Ð12_



•‚‹È‹Þ‘Þ•mŠ_•¯Œ^•d•ô’æ•©Œ]‘Y‹È
McCauley emphasized the cuspid a‰_•@vital•@ŽµO retenti•|

andŽ²e int—¿canine and intermolar•e WidŽµh so sŽµableŽµhaŽµ

ŽµreaŽµme”ÝPlamin“~Should be built ar•BundŽ²ese factors (3Žå

The posiŽµioning ofŽµhe•ˆCanine‰_and mol•Ûr“ÄOVer aPical bone

is importanŽµ•@for a stab|e•ˆresult•B•ˆThe mandibular areh form

has definiŽµe limiŽµations as to expansion•ˆandŽµh s limi•Â•‘

especi‹}lƒ†y the inŽµer•eCanine di—ìŽµancel Should–Qt•ˆbe surpaŠŸedŠñ

as•ˆShown in works by ReiŽµan (12Žåand Nance (31). strang

furthe•ë•ˆ–Qtes•@‹Oe impo’danee•@‡…fŽµhe apices•ˆof•ˆŽµhe canines

and•@Žµhe violaŽµi‡@n Of•fmuscle balance when•@Žµhe canines are

moved bucca“y•Hy•®labially (32Žå•ˆThe evenŽµual relapse when

the muscular limiŽµS are eXCeeded when•ˆthe cuspid and molar

ar•eeaS are eXPanded•ˆhave been demonstra.Žµed by many researchersJ

incl•Edi‰•Jac•›b•¹•@•q‚¤‚¤), ConŽµand (“ž)•ãand Bro‹‘e (1’j.”Çe

—ìubject•ˆŠñf•ˆ‚¤nŽµereanine widŽµh stabiliŽµy doe8 nOŽµinŽµer‚Ëin

much c•›•EŽµroveŽ•y i’^Ž²e liŽµer•n‚à’²re. QfŽµ•de’E‘•inve—ìŒ]gaŒÜ•Zns

inŽµhis area? mOSt agree With the sŽµabiliŽµy of”Áe inŽµercanine

Width‹ž•@eVen When•@Žµhe canines•ˆare retraCted iuto•@Žµhe extraction

SiŽµe of•ˆ–Ge•ˆfirst premolar. Such investi”NationŽºinclude

GoldsŽµein (11ŽåReidel (35)•B Peak (36Žåa‰JSŽµe•Ûdman (3?Žå

Ž²e primary challengeŽµoŽµhe sŽµability of the inŽµercanine

WiŽªh a–¦dŽµo T}ermanenŽµ•ˆarch change i‰_•ˆa•ˆ•ç•\ˆê—Ð•©‰\Walter (38Žå

His resu•HŽµS•ˆdo show changes inŽ²e—ìe areas•ÍbuŽµa|though he

aŽµŽµempŽµS•@Žµo•ˆshow sŽµabiliŽµy aŽµhis•ˆneW PO‰_i—®o71S•‡•@his•ˆre—ìulŽµ—ì

Were•ˆnOt•ˆreviewed•ˆafŽµer a fiveŒDyear POSŽµreŽµention time factoŽí.

Cuspid rel‹}pso•ˆCan be a slow proce•˜‰_a‹d Wa’Ýer's findings

d3-d–QŽµ•@p•qss the five-year PO—ìt retention "cure raŽµe" (1)•B

’ð1•K



R•ZŽµa“f‹tŽöŽå•m’Ž‚àŒ]Œ\•f

OfŽµhe many theories and clinical methods developed

to alleviaŽµe the relapse problem following roŽµaŽµion of

ŽµeeŽµh‘\•@aŽµPreSenŽµ, nO Clinical technique has been shown

Žµ•Z reduce roŽµational relapse significanŽµIy and predicŽµably

(”á). Many orŽµhodonŒ]sŽµS feel the need for over_C•Br•ereC_

Žµion ofŽµhese rotaŽµedŽµeeŽµh because they are so familiar

WiŽµh roŽµation relapsee•ˆMosŽµinvestigaŽµor•eS a—`reeŽµhaŽµŽµhe

PeriodonŽµium and its fibers•ˆareŽµhe cause for•ˆŽµhis•ˆr•eelapse.

Earlier concepŽµS Of roŽµaŽµional relapse blamedŽµhe per•eiodonŽµal

ligamenŽµfibers•ˆfor re-rOŽµaŽµingŽµhe teeŽ²sinceŽµhe fibers

re-COiled backŽµ0Žµheir ori–¨inaƒ†•@POSiŽµion.•ˆThe exi•¹tance

Of the "inŽµermediaŽµe plexersˆÓ•œ was inŽµr.oduced by Sicher and

he felŽµŽµhaŽµinsŽµead of individual fibers which sŽµretched'

as was•@Žµhou–³hŽµ•@ear`lier, this plexers allowed for a dis_

SOlution of the f•eibers and producŽµion of new fibers or•ˆneW

fiber comecŽµions in this plexers which adapŽµedŽµoŽµhe new

demands•ˆˆ½nd funcŽµions of the periodonŽµa1 1igamenŽµ(39) •B

In Reitanls•ˆStudy on roŽµatedŽµeeŽ²in young dogs—¼e

foundŽµhaŽµŽµhe principal oblique periodontal ligament fibers

r•ee-arrangedŽµhemselves afŽµer only 28 days of reŽµenŽµion while

the supraŽ°1veola•¡r CreSŽµgingival fibers remained displaced

and sŽµr•eeŽµChed even after 232 days (”@•ã•ˆMost invesŽµigaŽµors

a–¨reeŽµhat the supra-CreSŽµal gingival fibers are the cause

Of roŽµaŽµional relapse andŽµhaŽµŽµhe per.iodonŽµal fibers play

a minor rolee Edwards advancedŽµhe supracrestal fiber concepŽµ

byŽµaking sixteen roŽµaŽµedŽµeeth onŽµWelve paŽµients and found

thaŽµSurrical severing of a|l supracrestal fibrous aŽµtachments

to rotaŽµedŽµeeth signifŒ\•ECanŽµ1y alleviaŽµes relapse wiŽµh no

‚©1Œù.’u



aPP•Ûrent dama”¢e to•ˆŽµhe s–‰portingŽµis‰_ue•@•©lŽå•@OtheŽí•ˆre•á

Searehers h’•Ve˜Ided to the supracrestal fibers concepŽµin

relationŽµO rOta—®onŠñ•@SŽµudies byŽ²omp‚¬On”îyers, WaŽµerman•B

‹}nd Flanagan in 1958 "2Žåand recenŽµIy in 1969 by Boese (’d)

also showŽ²e decreased r.oŽµaŽµionalŽµend’ÙrlCy afŽµer surgi“Ýl

inŽµerventi—Zf01lowin‰Ä•A OŒ]hodontic treaŽµmenŽµ. S•Œe •Bf these

experimenŽµS9 eVenŽ²ou”¹h they showI Si•ªnificant favora—¢Tng•˜'iŒ]s.

are clinically•ˆVerV imp‡hae•õ c•ØŒŒeŽµO the•|’Ir•KŒê•e tiss—Z

re–Qve•M•@Such a•Œ‰\Ie•ˆSySŽµem as•ˆŽµhaŽµproposed by‘¦w‹}rds

WOuld be •Z•ç•Z‰ nica]’±ee•ˆAll ‡…fŽ²e abov’à•ˆreSearCh does ca—ìŽµ

ligh•} onŽµhe supr‹}cresŽµal•ˆfiber•ˆCOnCePt and shoulŠñbe•ˆeXP]ored

further•ˆaS a•ˆPOSSible solution to the rotaŽµional problem.

•Ç“yi– ˜A•À’UŽåŽ²ŽµracŽµion˜@Š_‘Þ‚«

FoŠÃewiner completion of. an exŽµraction case in•ˆorŽµhodonŽµics.

there exists a•E tendency for the r•ee-OPenin•áofŽµhe extracŽµi‡@n

SPaee.•ˆEven•ŒeYŽµrem•Œy welƒ†’ˆeaŽµed ca”JeŒ‚•ˆWhere tooth up-

ri‚©Œ]–„and everl OVer•e-uPrig•qing is care‰alv acc’Iplished

and the•ˆc`nTlt‹}Ct nicely cIosed•fŽ²is tender)Cy leadsŽµo space

OPeni‰•jn many cases. •ön 19•I, Erikson•fKaplan‚©and Aisenberg

plac‰J‚Å•Ä•o•×e On‹OeŽµrŒÊSCepŽµal fibers•E’pev fe•HŽµŽµhaŽµa‰à

teeŽµh apˆðm”©“©te e–~Ch otherl these fibers•ˆrelŠÅX•ˆ‹Tnd become

•›•›•Ep•u•‡‘t‚¬•ZŒŽa”ƒ“dcoiledŒ¾-nŽµhe”ˆŽµure of s—‹•‰rŽµŽO“™‹£•‡(•û)•B

They eve:n•ˆSu•¶•geSŽµed it is bioIogicaƒ†ƒ†y ur•e‰_’Ï—¼to approxima.te

SuChŽµeet;h beca–Qe ofŽµhe possibiliŽµies•ˆof injury to the

Surr’Inding periodontium.•Ùe idea thaŽµŽµhe teeŽµh pIow

ŠÑ•ŒŽèŠÈ



ŽµhroughŽµhe exŽµracŽµion siŽµe is a popular•ˆCOnCePte Recently

in 1970‹žAŽ²e‹øOn demonstraŽµedŽµhe r.esisŽµance ofŽµhe gingival

fibers and‹Oe bunching up ofŽµhe tissue as the tooŽµh closes

the exŽµracŒ]on•ˆSiŽµe (d•I)e•@’pis bunched tissue is ver.y re-

SisŽµanŽµŽµo extraction siŽµes being held cIosed•E’pe surgical

experimenŽµs by Thompson (dy2)•B Boese (’j‚çand Edwards (”·)

Which eliminaŽµed surgicallyŽµhis bunched tissue and greaŽµ1y

reducedŽµhe relapse tendency, demonsŽµraŽµe the direct relaŽµion

Of this•@—®ssue andŽµhe r`eŽµention problem here•BŽ²e relation

beŽµWeenŽµissue` fiber`S and r`etenŽµion proble–Qh•ns aŽµŽµracŽµed

much inŽµerest8•@and sŽµudies•ˆSuCh as the above have creaŽµed

–âch opŽµimism for possible solutions•ˆto some ofŽµhese re_

tentim pr.oblemse Once acainl aS•ˆshown inŽµhe problem of

roŽµatedŽµeeŽµh•fŽµhe per—^odonŽµal fibers do noŽµappearŽµo be

Žµhe major concem for•ˆre-OPening of exŽµracŽµion spacesi in

factŽµhey play a minor rolee•@Ž²e supracr•eeSŽµal fibers•ˆSeem

Žµo be‹Oe major r.esistance in this•ˆreŽµenŽµive problem.

•Hnf‰ ence•c‰¤’pird“©1•ïrs

The question of a.cŽµua•Hinfluence ofŽµheŽµhird molars on

exŽµraeŽµion•ˆSiŽµes. lower incisor•ˆCrOWding9 andŽµhe general

SŽµabiliŽµy of an orŽµhodonŒ]cally treaŽµed case has enŽµerŽµained

OrŽ²odontic circlesŽµhr•eOughoutŽµhe cenŽµury wiŽµhouŽµany agree-

menŽµ•Z•@’pe liŽµeraŽµure is•ˆfilled wiŽµh articles per•eŽµainingŽµO

Ž²is•ˆSubjecŽµand as yeŽµther•ee has been no significanŽµor. pre-

dicŽµable evidence asŽµo‹Oeir•e influencee As early as 19179 Dewey

Ž°“y6’…



‘š•Eƒ_ŒÉ–´‰_‚Åe•Œ•ˆŽµƒg‰à,Žµ•fŽµh‰¤rd•@•£0larŒê•ˆdQ•ˆexerŽµ•ˆunf‹}’¬‚Ìr•nble•@•Âoree‰_•ˆŽµ•Z

crowd l•Z•A‰\‚Å—•‚êŽµer‰¤QrŽµeeŽµh (—YŽå•@•HŽµWaS‰Ÿ’¸C•õ ‡VQre•@ŽµhenŽµ‹ã‹}n

ŒÜ•Zw•ª•@Žµ—Ð•@•áˆóeral feel‰¤ngŽµh•n‚à•@Ž²ird•Eo]’örs dŽåd•@‰¤‹fluence

SŽµabŽålŽåŽµy of•ˆŠen orŽµhodonŽµ‰¤eallyŽµre‹}Žµed case”_•@•HŽµi‰à•@ŽånŽµerŽ°

e”©ti‰\tQ nOŽµe that in 19•ã‚è–²•@Broadbent siŽµed the more than

5OO arŽµicles to that daŽµe rm•ˆ•\h‰¤s subjecŽµ, WiŽµh over•@90•@per

eent w–Gi”©tie•@‡‰r nO information as•@Žµo acŽµraƒ†•@justification

for•ˆŽµh‰¤rd molar remQVal (ŒÝ8).Œ]appe–~r•eS t‹®t currenŽµIitera-

ture has noŽµ•@COme uP WiŽµh much more concrete evidence, eXCePŽµ

thaŽµ•@Žµher‡ˆ is•ˆmOre Studies divin”¹•@evidence•ˆŽ²at•@Žµhird molars

do noŽµiT‹blue‹ce sŽµabiliŽµy significanŽµIy•@•drrOSŽµ•@eases•ˆor at

least iŽµi•˜•@Very unPredictable.•@BroadbenŽµISŽµaŽµed that third

moƒ†.ars•@“õevelop and erupŽµWiŽµhouŽµ•@any•ˆPrOblems in a well de-

Veloped•@5aw•B While•@Žµhose molars in a noŽµWel]•A developed jaw

become i_mPaCted and cause forces on•@Žµhe resŽµ•@of•@Žµhe teeŽµh•@ŽµO

‰¤nfluenee iŽ«avora”¿yŽµhe sŽµabiliŽµy ‡…fŽµ‚ße e‰Te•@•©8).Ž²ere

h•n•x•@been,•ŒoweverŒD•ˆ“o.‰_•ãro’²ger•ˆfeeling‚´‚ç•›•›n•\•u‡X•@ŽµhaŽµ•@Žµhe•@Žµhird

molars•ˆhave liŽµŽµ1e or•ˆnO infƒ†_uenCe On•ˆŽµhe stabiliŽµy of the

OrthodonticallyŽµreaŽµed cases. Sepa.rate sŽµˆê‰J_eS by BerŠ¦strom

a.nd J•‡n‰àe‹•@‚‚à9Žå•@Shanley (’@), Bi‹{gerSŽµa•T(••) and FasŽµlic•q

(•{7) sŠàen”NŽµhen the more recenŽµthinkin“~by f3emon‰àŽµrating•ˆnO

Sienificˆ£nt•ˆfindin•ás concerningŽµhe influence of•@Žµhe•@Žµhird molars.

These•ˆ‰àŽµudies do noŽµ•@disregard the possi”¿e•@’¸fluence of the

Žµ•Œrd•@‘¦‚Ìƒ†_•ÛrŽÊi‹•@cerŽµa•vn C‘âeS, buŽµ•@•ZVer‹TƒGƒR•@‰¤Ž›•@Cann•ZŽµ•@be•@—ìŽµaŽµed

ŽµhaŽµ•ˆŽµhere is•ˆa direct•ˆre|aŽµion•ˆof•ˆŽµhird•@‹Ðo•HŽ–Ží‰_•ˆa_nd breakdown

Of sŽµab”ƒiŽµy Qf treaŽµed cases•E One‘•ee”·St—¼y‰\Sheneman•@‚Í2)

‰¤—r’@–ˆ•B–ë—ÛŒ‚”·‡h’†•_‰¤.n•Û•ˆeaSe“š•BŒ]ve ye•nr”l’ÏŽµ•Z‚ÅŠà‰J‰_ŠÏ



”Ød’S‚¬Šö‚¢a•d‚â•\•õ‡X‰Â‡X’Ire SŽµabilŽå•ãy‰¤”ˆp‹T—®•®Žµ”¤‡Y•Œ—Ê‚êeQ•î

ge•V‚àŠÛ1y‰Ÿ•ã‰_“š—Og‰–•¶rd m01ars•ˆŽ²an i‹@ŽµhQ“Äe–¨•n•ØˆóŽµ”lWiŽ²

Žµhe•ˆŽµhirŠñ•@Šc01‰_rŒ›•@pre•óen‹Ê•Í

SŒ˜•]aŽµe•xŽm•Bd‚¤•¾by‰¤’©—Z”lŽµro’@(‚¤‚Â) i‡k‰¤9ƒ`ƒG8“[d

’^‘•‚ÅreeS•n“ì‹žŽè•‡d (‰Ï)–‹ŒÄ‰ƒeSŽµed aŽµendency‹øward crow•g

ing of b•ZŽµtl denta| arche—ìin certain whjŽµe p’@utat•}ons•B

’pe•Œ–ì‹×Frh‹øe“šwere confŒ\-rmed and furŽµherŠÚŽÔor.ed by

KeeŠö•ç‘•19–ñin h‰¤–‹‰ºŽµudy of 19‚¤navv recm‰¤“¼(Œ«Žå•ˆHe

foŠÔdŽµƒgŠÅŽµ‹Oe”ˆ‡]iƒ†I‹}‚Åy‹}r‘OˆÄ•Œowed’Ir•Z•ç‚ÅeŒ^e‹Cy •Z‡a

—ëp‹}‚®‚¤Œ˜•¾1•”‰àfrequency fer •Z‡aowding‹O2•ÂŽµheŒÇand‰¤_bul‘lr

ar•Ø•EŠÃe“ºrŽµ•der•ç•Z—ZdŽµh•ïŽµin•ˆŽµhe prese‹ce‚ÁŽèŽµˆ·‚Åd‰Ÿ01ar

ageneŠ˜i”Jƒ^ƒg‹å‚Åh•@Žµhe maxill‹T•uy and ma_ndŽå•ã•ê•ãarˆó‚Ö—¼Œß“šŽ²owed

‹T1Ž£•ÛˆóŽq’†”Ú‚µlen•Zy•ç•Zr crowding and‹}’Ç‚©er‚Åre‹»e‹“dy for

Sp•neŠ±‘••E•Hn•ˆ‚í‚«•E“Ä•ˆ‰_Žµ—¼•êŒÝe me‹c-ƒ†redŽµheŽ°‚¸”_•H‰Â“ÇŽµ‹}l widŽµh

Of•\he•bŽí‹‘bular•ˆfir—ìŽµ•ˆ–Q01ar‰àin each of h—^-SŽt•éenŽµS,

and•ç•Zmd•@‹Ts‡k•Raller•ˆmeSia•HdisŽµ‰kl widŽµh•ˆ•Z•ç•\ƒg‚â•áe•ˆŽµ‘ˆ‹®‹ãwhen

Žµhe‹Oi˜b’†‰D“d•ê—¢COngeŽíiŽµ“ñ“úy•Œ‚«•á•]•M•@•ãi–‹‚Åi‹£diŽíg

WagŠö’óQ PmT–¦mCed when a•H]- four thir r‹¹l“¢rt= Were mis‹lrlg.

Seve–û•@’Ùher–‹epar‚³Žµe sŽµud‰¤es•ˆCOn•çirŒ€ed’nŽå—ì‚Å‰¤”Ÿ‰¤ngo•@’pe‰_e

OŽµh•‡r•ˆstwdies include Nanda (‚¤6Žå•@Gam‹ž•@Lew‰¤•Ä•R•@•×d Vicihus

(—^7ŽåG•†‚Ån•ˆ•n”_d•ˆƒG•[eWi‰_(—ƒ)Œ¾‹}m‚«‚àewŽås•‘‘SŽíd”¸rewsky (—^9Žå

BreŽ²us9 O]-iver, and Mo“øelius (60)Œ¾homa a‰ÂAHen (61),

Sperber (ŠÞŽå–|dŒfŽMbeŽž(6‚¤Žå•ˆŽ²e‰_ŽÔ‘ä•›•›’S‚¢•‡“_Žèro’@

Žµhe•@•×— Œûˆó’@e‰_ial•˜•Œs•\”N1 w‚Ü•EdŽµ•Œ•@‰¤n”_–±e‰_ŽÔ•\ŒÜ•@Žµ‡`‰¤rd mo•Har

•Aa“~“Ie•ºis’Ï‹ø‹L•@Ž–‚Ì•Í“š‰¤—–‡X•q•u’š‚ÌW•ç•Z‡a le‘itŽÔ—¼•‡—•V•ç•Zr•ˆCrOWdŠ›

inga but-t‹øs•ˆdoes noŽµa‹swer‹Oe question of inf•eluence bf
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Žµhird•ˆTr'Olars already presenŽµ•@on•ˆŽµhe sŽµa’Ý’Ý.tv of•@ŽµreaŽµed

C•Â•‘Se—ì.•@Œl•@—eresenŽµiŽµ•ˆeann•ZŽµ•ˆbe•ˆsŽµaŽµed•ˆŽµŠ•‚¦Žµ•@•\ƒgere•Œi•H1 exisŽµs

a dŽårecŽµ•@‚Åe•u‹}Žµion of•ˆŽµŠÛird moƒ†•v•ÛrS and bre•‰kd”Nƒ„n Of sŽµaŠÏ

biliŽµv•@•Z•ç•@ŽµreaŽµed cases’u

•[‰¤9Šî



METHODS AND MATERIALS

ForŽµy-ŽµWO PatienŽµS Wer`e uSed in this•ˆSŽµudy and each

WŠÅS•ˆtreaŽµed in•@Žµhe OrŽµhodonŽµic DeparŽµment aŽµ•@Boston Univer‹Ø

SiŽµy and was ouŽµ•@of reŽµenŽµion appli•ïnce_S for•ˆŽµWO tO four

years. •ˆThese paŽµienŽµS Were all used in an earlier reŽµention

SŽµudy and•@Ž²e selecŽµion of these forŽµy-tWO Patients•ˆfor•@Žµhe

PreSent Study was made sole“¢upon•@Žµhe availabiliŽµy of these

PaŽµienŽµS tO reŽµurn•@Žµo the clinic for new records to be used

in c•BmPa.rison•ˆto•@Ž²e ori•ªinaƒ†•@recordse The •BrieriŽíal selecŽµion

Of•@Žµhese patients•ˆforŽµhe earlier r.eŽµenŽµion•ˆSŽµudy was•@Žµhe

availabiliŽµy of plaster models and X-ray mater`ial from

these paŽµient•es or`iginal pr.e•ŒŽµr•eeaŽµmenŽµ•@r•eeCOrds.•@0Žµher•e than

ŽµhŽåŒR•‘•@Žµƒgp•ˆ‰àele•ZŽµion was•ˆrandom.

T’Ý] r}eW reCOrds takeƒÁˆêˆêC•BnSisŽµed of p]ˆîŽµer models'

CeP”·•uo•ä,tric and panarex X-r•eayS, and dirpct intra orat

examina•\inn and measuremenŽµs.•@MeasuremenŽµS Were•ˆf'urŽµher

ObŽµaimd•ˆ’†”NrnŽµhe plasŽµer models and cepha]oTYxpŽµric X-raySŠñ

MeasureTnerŽµS Pertainin”N•ã0•@Žµhis paper consisted of lower

inc—^_Snr CrOWding, inŽµerca.n‰¤•de Width•B and i‹Žµermoƒ†ar widŽµh.

AIsnŽ–•@nOted was the spacing or lack of spacj’@in the exˆê

Žµrac•\i’@•@Sites, PreSenCe Or absence of the third•ˆmolars,

and if•e 9Y`V rOtations weY`e PreSenŽµ•Z•@All me‰T•ær.ementS Were

made in m”ƒl‰¤meŽµers•ˆand obŽµained wŽå_th•ˆa•ˆf’šexibƒ†e mi|1imeŽµer

ruler and a p’Ùr of fine pointed dividers.•@The intercanine

WidŽ²was•ˆmeaSur•eed fmmŽµhe cuspid incisa•Al•@Žµ—^‰°PS•ˆand•@Žµhe inter-

m0la-r Wi“øh was meas"rPd•ˆfromŽµhe tips ofŽµhe•ˆmesio-1ingual

•[20ŠÏ



Cu—ì–²•Í.•@‰Ýh•‡•@‹Ta•Ee•@•b‚Åocedure for•ˆall•@ŽB•ZŽµ“o’¸o–Q•@a‹£d measure‚«

ments were repeaŽµed on a|l the ori•ªinal pr•ee•äŽµreatmenŽµ

record—ì•ˆand a•@Žµhird•@•}ime on final records•ˆŽµaken immedi_

aŽµely followin‘ˆaCtive treaŽµment and band removal•B

The•@Žµhr•eee SeŽµS Of data were•ˆCOmPared aŽíd the chan”Nes

were noŽµede•@Ž²ree•ˆChanges considered are! 1)‹Oe change

dl‹ïring•qcŽµivQ•ˆorŽµhodo‹‹Êic•@Žµre‹TŽµmenŽ–•@na‰Ÿ•‡ly‹ž•@Žµhe orŽågi‹al

COmPared wi“ù•@final•ˆrecords, 2) the cha‰•e durin•áthe re•Q

tentiorl PhaseŠñ•@nanely•B the final eomp‹}ped with•ˆreŽµenŽµion

record–‹•B a•ã•@3) the chan–¨e occurin’qovera11; namel•”•@Žµhe

Origin•nƒ†•@COmPared with the reŽµention records. •ˆThe data

Were Put•@3‰°ntO C•BmPuŽµers at the Boston UnŽåvers3Žµy CompuŽµing

Cente•fr•ˆa•Œd were analized and correlated•B

•[2‚Ü‚Ÿ



FIND•HNGS

ŒÜ•Z••er IncŽå“ÄOr•cŽO“ñŒ^•d•H•cŽº

Ž²e amount of lower incisor crowding wa.s divided

inŽµ•B five caŽµagor•eies•ˆfollowing the measuring of the

CrOWding in mil]_imeŽµers.

1.•@O mm.•ˆCrOWdin–¨•@•@•@•@•@•@- nO CrOWding

2. less•@Žµhan 2 mm. cr•eOWding - SlighŽµCrOWding

3. 2‹©mrne•ˆCrOWding•@•@•@•@•@- mOderate crowding

•M•ˆmoreŽ²anŒÝrm. crowding - SeVere CrOWding

5Šñ•@C’@aC—^-n‹{nOted•@•@•@•@•@•@•@- SPaCe PreSenŽµ

Table•@|•@shows the siŽµuaŽµion of the lower incisors

in each of the three sets oT records•E OfŽµhe forŽµyˆêŽµWO

CaSeS eXamined•‘•@the ori”ïinal pre-treatmenŽµrecords were

broken down as follows!

-•@n•›•@•›rOWding

-•@•¹l’d•qCrOWd‰¤ng
-•@mOderaŽµe cr`OWding

-•@SeVere CrOWding

-•@SpaCeS preSenŽµ

Following acŽµive or•eŽµhodontic treaŽ²ent at•@Žµhe

—®me of final records9•@eaCh of‹Oe forty-tWO•ˆPaŽµienŽµS

all showed ideal al‚«ignmenŽµ•@Of•@Žµhe•@|ower incisors and

ŽµŽR•ÂˆÄ•ˆ•õ•un CrOWdin‘ˆ“o

’dpaŽµients‚«nO Crow'ding

AŽµ•@Žµhe•@Žµime of the retenŽµion records, the follow‹¨

i‹‘ˆWaS•ˆn•ZŽµed f‚ÅOmŽµhe forŽµy•ZŽµWO paŒ]enŽµŠ];

-•@nO CrOWding

-•@SlighŽµCr•eOWding

“µ•@’IOderaŽµe crowdin–¨

ŒD•ˆSeVere CrOWdin‰ƒ

The above shows a relapse from no crowding aŽµ

ŽµheŽµime of final records in twentv-tWO CaSeS, mO‰_tly

•[22Ž°
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Žµ•Z S‰ ‘\‹ãŽµ•Zr•Z“H‚Ün•ª‹×•ˆ••’¼•›•›–¦a‘¸‰¤ngŽµŒÜe‚ÅeŽµenŒÜ•Zn records

Žµo•@Žµhe orj‘\inat recordg•ˆŽµhe following w•Ûs noŽµed inŽµhe

forŽµy-Žµwc•ˆcaseŒ‚‚³

16 cases•ˆretumed to the originaƒ†ƒjaliqum’@Žµ•B

•ƒe‰TeŠ³‚¤•umpmVedŠÊom•uŽµhe oƒaiŽÔna“y‘qƒ†‰ame—¼
? ea—ìeS de–ëOnStrated more erowding

‰¤n boŽµh•ˆof•ˆŽµŒÜe cases that demor`E:trqŽµed more

CrOWd“Çfr in the reŽµentionŽµhan•ˆŽµhe oriŽÊi’Il•ˆrecords.

Žµt`•B‘•‚·Žè“çŽµ‰_lipped’dom•ˆnO erOWdingŽµo sliŽÊ•qCrOWdinge

IT2Ž²e m]y two•ˆCaSeS•ˆŽ²aŽµoriginally show‘\d spacing in

“ùe 1OWer incisor•ˆarea9•@boŽµh demonsŽµr‹}Žµed lnO•ˆcrowding

iYlŽ²?•ˆretention records, and this was coƒÁ•z$—^.dered an

•Œprovemer)t— •@Only one case showed sever'e Ct.OWding in

Ž²e•ˆreŽµe•Œion records and this case had severe erQWding

Qr‰¤Ž–‚Å‰¤Ž–ally.

•H‹@Žµema’Ù˜WŠÜ—Ê‘Y’U•önŽµem‰ÞŽåŽ²”—“ŸŠ_‰gŒ]•ãŠ_

The inŽµercanine and inŽµermolar width‰_•@ta.ken in

m”ƒ] imeŽµers beŽµween•ˆŽµhe ma_ndibular caniƒÁ•leS•ˆand•ˆmolars

Were•ˆ‚¢•ZŽµed•@Žån each ofŽµheŽµhree“šeŽµS•ˆof re•›•›rd‰_—‹•@OriginaŽå

fi•ü]•@a‰J•@retenŽµion.•@Tables•@•H•H•@and IH show the data

PerŽµainir–¦•@Žµ•Z inŽµercanine widŽµh and ir•‚ermf)1ar•ˆWidŽµh

respectively.•@The c–ïnŽÊes beŽµWeenŽµhe Qrigim•ç•@and final

recnrd—ìŽ–•@Žµhe ch‹}n–¨es beŽµWeen•@Žµhe f—^_nal•@‹}nd•ˆreŽµenŽµion

r.ecor•eds, a”ˆd the chan•áeŒ›•@beŽµWeen•@Žµhe orig•Œ“d•H•@and reˆê

ŽµenŽµion records•ˆare al;‚¤O nOŽµed in•@Žµhese•@Žµab|es—X•ˆThe



fo|1owing was•ˆnOŽµed perŽµaining to the inŽµercaniŠñe width

in the forty•qWO CaSeSI

l.•@chan‘ˆes from original to final records

2—^•@patienŽµS eXPanded du•³n”¹tr.eaŽµmenŽµ

? patienŽµS COnŽµracŽµed during•@Žµreatment

15•@paŽµienŽµs remained the same

2. •ˆChan”¹es from final•@ŽµO retention records

I pati•gent expanded durin•ªreŽµention

21 patienŽµS COnŽµracŽµed during reŽµention

20•@paŒ]enŽµs•ˆremained the same

3.•@chan•xes from original to reŽµention records

13•@paŽµienŽµS eXP‰alded overal1

12•@patienŽµS COnŽµra.cŽµed overall

“y7•@paŒ]enŽµ—ìremained the same

Of•ˆŽµhe•@ŽµWenŽµy‹Øfour patients which demonstr•eated expan—ì‰¤-On

durin•MaCŽµive orŽµhodonŽµic•ˆŽµreatment, fifŽµeerl relapsed

durin•áreŽµenŽµion, eighŽµ•@remained expanded, and one case

exp’Øded f-jrther6•@0f the three cases which conŽµracted

durin–¨'•@aCtive•@ŽµreaŽµment,•ˆall three remained conŽµr.acŽµed

and•ˆdŽåd•ˆnoŽµ•@r`elapse.•@During reŽµention, tWenty-One

PaŒ]er•eŽµS COnŽµracted•@Žµhe inŽµercanine widŽµh whi|e only

One PaŽµ—^_ent eXPanded and twenty paŽµienŽµS remained•@Žµhe

Same.•@0veraƒ†1 chan••e showed thirŽµeen pa‰GienŽµs expand‹ž

ŽµWelve patienŽµS COnŽµracŽµ•B and•ˆsevenŽµeen pa•\ienŽµS•ˆremained

Žµhe same.

The fo|1owing was noted pertaini‹@‘ˆ•E tO•@Žµhe inter•d

molar widŽµh in•@Žµhe forŽµy-tWO CaSeSi

l•‘•@Changes from ori‘ˆinal•@Žµo final rerOrds

9•@paŽµienŽµS eXPanded duringŽµreaŽµment
13•@patienŽµS COnŽµracted dur•eingŽµreaŽµmenŽµ

20•@patients•ˆremained•@Žµhe same

•[?ŒÝ‚©



2•B•@Change‰à•ˆfrom final•@ŽµO•ˆretenŽµion•ˆreCOrds

6 paŽµŽåenŽµS eXpa”¿ded durin‹ºreŽµen—®on

‚Ü‚¤•@paŽµienŽµS COnŽµr‹TcŽµed dŒµ•³ng r‹T‚àenŽµion

2? TlaŽµients•ˆrema,ined the same

3.•ˆ changes from orig•ginal•@Žµo retenŽµion•ˆreCOrds

lO patienŽµS eXPanded overal1

18•@pa‚àients cont‚·acted overal1

1Œù•@patients•ˆremained•@Žµhe same

OfŽµhe nine•@ŠöŽµients which demonstrated expansion

durin•áacŽµive orŽµhodontie•@ŽµreaŽµment•BŽµhree•ˆrelapsed

durin–¨Žµhe retenŽµion periodƒ^•@four remained expanded,

andŽµWO•ˆCaSeS eXPandjed furŽµher. OfŽ²eŽµ’Ç’deen

PaŒ]er}ŽµS Which•ˆcon‚¹acŽµed beŽµweenŽ²e•ˆ•ãlar`S dur.in‹q

aetive orŽµhodontic•ˆŽµr`eaŽµmenŽµŽ–•@only one relapsedŽµo-

Wards•@Žµhe ori•Òinal and•@Žµh s expansion w–~s•ˆQnly half

Žµhe amo•Æ—YŽµ•@•Zf•@Žµhe conŽµra•ZŽµŽåon.•@OŽè•@Žµhe re‘Ë‰¤nin•O

ŽµWelve•ˆCaSeS•ˆWhich conŽµr•qcted during activ‹×•@OrŽµhodontic

ŽµreaŽµ•”’@lt , f:eVen•ˆrema.ined eonŽµracted the•ˆS•¾—‚”N•ˆ‹TmOunt

d”ài•brf•\e—¼iQn While five•ˆCOnŽµracŽµed•@•ÞrŽµƒger•E Durin•n

Žµhe rp•€“º•Ü‚Án period six patienŽµs expa‹de‹|Œ¾•@Ž²i”·een

Pat—Ê‰Âs: COnŽµracted while the remairli”èi=W‡k’Ùy’·Ž²ree

C‘ÜŠ]e•Í•@re’@•q.ined•@Žµhe•@‰_•‡•Ee a—e•ˆ•ÛfŽµer•ˆaCŽµive•ˆŽµr–åŽµ‚â‘SŽíŽµ•B

0v’@‹TƒRƒR•@eƒg•×•áeŒ›•@Žån‰¤nŽµeŽè•Eo•Har widŽµhŠ³h‰Ø‚â‚â•@Žµen paŽµien“¼

expap’Ù•Œ‡_•@•VfrhŽµeen paŽµienŽµS COnŽµracŽµed•‘•@and fourteen

r‘\’@•‡‚³_neŒ¡•ˆŽµhe•@‰_‹}–ëe”ï

R•Z•\aŽµ—^‚Ì‹£”l

•ön•ˆŽµhe forty—ÊtWO CaSeS eXamined,•]ŒÎ_S Ob-

SerVed tha•EŽµ•@tWenŽµy patienŽµS had one or•ˆTnOre•ˆroŽµaŽµed
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teeŽµh•ˆ•Û‚à•ˆŽµhe•@Žµ—^me of•@Žµhe ori–¨ina_1 records and the•@ŽµOŽµal

number of•ˆroŽµaŽµed•@Žµeeth in•@Žµhese•@ŽµWenty Patients was

forŽµy‰àŽµhree.•@AŽµ•@the•@Žµime of•ˆfir)a]•ˆrecords•ˆall forŽµyˆê

Žµ“øee roŽµaŽµedŽµeeth were•ˆ•Ëƒ†i•dgrre“W•@SOŽµhere were no

roŽµations•ˆPreSenŽµin any of the fortyˆêŽµWO (”‘SeS uSed

in•@Žµhis•ˆŠõŽµudy.•@•ðŽµ•@Žµhe•@Œ]me of reŽµenŽµion records,Žµhere

WaS nOŽµed•@Ž²at twenŽµy-Qne Of•@Žµhese original forŽµy•qWO

CŠpSeS had one or more r•ZŽµaŽµed•@ŽµeeŽµh and the•ˆtoŽµal

number•ˆof r•ZŽµa.Žµed teeŽµh was•@ŽµhirŽµy-nine.•@The f•eollowing

Wa•Ð•ˆn•ZŽµed of•ˆŽµhe original r•ZŽµaŽµion‹}‚«

•¶3•@ori•áinal roŽµaŽµed teeŽµh

19•@rerotaŽµed durin‘Ã•@retention

2ŒÝ•@rema.ined stable

Of the or•ei•ginal forty•qhree roŽµa,ted teeŽµh, all were

rotaŽµed to correcŽµ•ˆaleignmenŽµ•@during active orŽµhodonŽµic

ŽµreaŽµmenŽµ, and during reŽµention nineteen of•@Žµhese re•d

1apsed•@Žµ•Z•@Žµheir oriƒ_inal roŽµaŽµed posiŽµions.

AIso noŽµed, Of the forŽµy’uŽµhree original roŽµated

ŽµeeŽµh, tWenŽµyŠînine wer•ee in the maxillary a’š•Ø•@and four-

teen were in the mandibular arCh.

‹ø•@ori‘\inal roŽµaŽµed•@Žµeeth
29•@maxi•H‚Ö1arv roŽµa•\ed teeŽµh

ll rŠÖrbŽµaŽµed during reŽµenŽµion

18•@remained sŽµable

lŒÝ•@mandibular roŽµaŽµed teeŽµh

8 re-rOtaŽµed during reŽµenŽµion

6•@remained sŽµable

Of•@Žµhe twenŽµy•‘nine maxillaryŽµeeŽµh, eleven re-rOtated

du’šinƒ_•ˆreŽµention while eichŽµeen remained stable•B•@Of
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Žµhe four'Žµeen•ˆmandibular teeth‹ž•@eighŽµ•ˆre-rOŽµaŽµed during

reŽµenŽµion while six rema.ined•@•˜Žµa.ble.

ExŽµ‚Åa•ZŽµion S‰¤Žµes

Of the forŽµyˆêŽµWO PaŽµienŽµS•ˆˆêISed inŽµhi‰à•ˆStudye

SeVenteen Were treaŽµed nonŠ›eXŽµr.acŽµion, While the re-

mainingŽµWenŽµy-five were four•ˆfirst bicuspid exŽµraction

CaSeSe TheseŽµWenŽµy-five exŽµracŽµion cases provided one

hundred exŽµracŽµiDn Sitese All of the exŽµraction sites

Were CIosed during active orthodonŽµic treaŽµment and

Were Cƒ†•EOSed aŽµtheŽµime of final recor•edse DuringŽ²e

retention period, tWenty-four ofŽµhese ex•³action spaces

reŠ›OPened.

100•@exŽµraction siŽµes

2Œùre-OPened during retenŒ]on

“ø•@maxi|1ary sites•ˆr•ee-OPened

13 mandibular•e•ˆSiŽµes•ˆre•dOPened

OfŽµheseŽµWenŽµy•dfour exŽµr•eaCŽµion sites which re-OPened9

eleven were inŽµhe maxi11ary arch and•@Ž²irteen were in

Žµhe–Qndibular arch. Of the•@ŽµhirŽµeen exŽµr.action sites

inŽµhe mandibular arch which opened durin•ª•ˆreŽµention,

nine ofŽµhese were present whileŽµhe lower incisor

SiŽµuaŽµion showed no crowdinge InŽµhe oŽµher•ˆfour'•ˆmandiŠ›

bular•ˆeXŽµraction siŽµes which openede there was•ˆSlight

CrOWding evident,
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‘‚hird•@‹î01ars

All fortyˆêŽµWO CaSeS had•@ŽµheŽµhird molars presenŽµ•Z

ThirtyˆêŽµWO CaSeS had•@Žµhe•@Žµhird molars pr•eeSent9•@buŽµun-

erupted•B Six were inŽµhe pr•eOCeSS Of erupting, and four

Ca.SeS had the•@Žµhir.d molars er•euPŽµed compleŽµely and in

•Z•Z•Zlu“šion.

32•@patienŽµS•@ˆê•@Žµhird molars unempŽµed

13 no crowding
16 slight cr.owding
2•@moderate crowding

l severe crowding

6 paŽµie‹ŽµS•êŽµhird molar•eS emPting

ƒuno crowd“yng
2•@sl“yghŽµ•@CrOWding

l moderate crowding

‹ÏpatienŽµs•@Ží•@Žµhird molars in occlusion

ŒÝno crowding

•Ht was very difficult to predict which of•@Žµhe un“U

E’ó-1’š•AŽµed third molars would not have sufficipnŽµ•ˆroom be-

hind the•@•˜econd molars•@Žµo er•euPt inŽµo functional occlusion.

•HŽµWaS alsn difficult, if noŽµimpossible,Žµo predicŽµ

Which would exerŽµ•@PreSSureS On the resŽµ•@of•@Žµhe teeŽµh

and•@Ž²us be candidaŽµes•ˆfor`•@ear`1y removal to prevenŽµ

POSSible insults on a sŽµable occlusion•B•ˆThe above in-

formation relaŽµing•@Žµo•@Žµhird molars•ˆand influence on lower

incisor crowding as•@Žµhe siŽµuaŽµion existed a,Žµ•@Žµhe time of

reŽµention r•eeCOrds•f does show thaŽµin theŽµhirty•qWO

PaŽµients which ha.d the•@Žµhird molars uner`uPŽµed, thirteen

Of•@Žµhese demonstraŽµed no crowding in the lower ir)Cisor

region, SixŽµeen showed slighŽµCrOWding,ŽµWO Showed
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moderaŽµe crowding, Whiƒ†e one showed severe cr•eOWding.

Of•@Žµhe six paŽµienŽµS Which had•@Ž²eir•ˆthird molars erupt-

ing aŽµ•ˆthe•@Žµime of reŽµenŽµion recor`ds,Žµhree had no crowdŠ›

ing inŽµhe lower. incisor•ˆregion, tWO had slighŽµCrOWdingŠñ

and one showed moder`ate CrOWdin–¨.•@Of the four paŽµienŽµS

WiŽµh their•@Žµhird molars compleŽµely erupŽµed and in good

OCCƒ†usion•mall•P•@four demonsŽµraŽµed no crowding in•@Žµhe

lower incisor region.

The following was noŽµed comparingŽµhe third molars

With the siŽµuation of the exŽµraction spa,CeS aŽµ•@the time

Of reŽµention recor•eds!

32•@patienŽµs•@ˆê•@Žµhird molars unerupŽµed
ll extraction spaces•ˆC1OSed

8•@extr•eaCŽµion spaces open

13•@non-eXŽµracŽµion cases

6 paŒ]enŽµS•@-•@third molars erupŽµing

2•@extracŽµion spaces closed

l exŽµracŽµion space open

3•@non-eXŽµraction cases

4, PatienŽµS•@ˆê•@Žµhird molars in occlusion

2•@extr•eaCŽµion spaces cIosed

l exŽµr.acŽµion space oPen •u

1 non-eXŽµraCtion case

Ž²e above shows that inŽµhe•@ŽµhirŽµy‹ØŽµWO CaSeS Where the

Žµhird molars were unerupŽµed, eleven of•@Ž²ese had their

extra.cŽµion spaces cIosed, eighŽµ•@had•@Žµheir extracŽµion

SPaCeS OPen, and thirteen of•@Žµhe cases were non-

exŽµractio•‚•@Of•@Žµhe six pa.ŽµienŽµS Where the•@Žµhird ho|ars

Were eruPŽµin–¨, tWO had•@Žµheir exŽµracŽµion•ˆSPaCeS CIosed,

One had•@Žµhe exŽµracŽµion spa.ce open•B and•@Žµhree were non-

exŽµraction•B Of•@Žµhe four•ˆremaining paŽµienŽµs which had
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ŽµheirŽ²5rd moƒ†ars cQmPleŽµely erupŽµed and in good

OCClusion,ŽµWO had their exŽµracŽµion spaces cIosedƒ^

One had•@Žµheir extraction spaces open, and one was

a non•˜eXŽµracŽµ“yon case.

‘Â‘Â•o•‘•‘Ž£•‘Ž£–n–n’Ù•á•‘

Each ofŽµhe variables used inŽµhis•ˆSŽµudy

WaS•ˆCOmPared with every other var•eiable and a mu•Htiple

CbrrelaŽµion was•ˆr•eun byŽµhe compuŽµer of all the values

Which were foundŽµo be signifieanŽµ1y relatedŽµo each

OŽµher•E This mulŽµiple cor.relation atŽµempŽµS•ˆŽµo find

OuŽµwhich variables are responsible in parŽµfor•e the

Particular reŽµention problem.•ˆTables IV, V, VI V•H•H,

and VHI show the results ofŽµhis•ˆmultiple correla•d

tion for the lower incisor•ˆCr`oWding, inŽµercanine and

intem01ar widthsl r•ZŽµaŽµions? eXŽµraCŽµion siŽµes–²•@and

Žµhird m0lars•ˆreSPeCŽµively•œ•@Each•@Žµable shows•@Žµhe

Žµhree seŽµS Of chan–¨es•@ŽµhaŽµ•@Were SŽµudied in this

PaPeri’Emelyl Oriƒ_inal•@Žµo final changeI final to

reŽµenŽµion changel and originalŽµo r•eeŽµenŽµion change.

IJOWer Incisor˜A•mW‰°ding

As can be seen from Table IVlŽ²ere was no

Si–¨nificant correlations in any ofŽµhe variables

Žµo Iower incisor•E•ˆCrOWding concerning the change
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fromŽ²e original•@ŽµO final records. •ˆThe f‰¤ndings

did showŽµhaŽµlO•B“ªof the var5‰°•ÛŒ]on in lower in•Œ

Ci•Ðor crowding from final•@Žµo reŽµention records is

associaŽµed with•@Ž²e varia.tion or change in•@Žµhe

inŽµemolar widŽ². while l•M08% of the variation

of the lower inciSOrS WaS aSSOCiated wiŽµh•@Žµhe varia•‘

Žµion in•@Žµhe interm01ar width combined with•@Žµhe variaˆê

Žµion in•@Žµhe lower inc‰¤.sor•@Žµo NB angle.•@Concerning

Žµhe overal]_•@Change, Which is from original to re•Z

ŽµenŽµ‚¤•AOn reCOr`ds, 25Šñ5# of•@Ž²e var‚¤aŽµion i.nŽ²e lower

incisors was associated wj•Hh the var‚¤_aŽµion in•@Žµhe

exŽµraction siŽµes. while•@30.18% ofŽµhe variaŽµion in

Žµhe lower incisors was associaŽµed with variaŽµion in

Žµhe exŽµraCŽµion siŽµes combined with•ˆŽµhe variation in

Žµhe•@Žµhird molarS.

ƒG—¢Š^˜A•¯—¢’UƒGn•\e’†Žå”Ç“ñ•d’R

As can be seen from Table V,Žµhere were no

Sigr!ificanŽµ•@COrrelaŽµions in any of•@Žµhe variab|es•@ŽµO

Žµhe inŽµercanine widŽµh from the oriFinal•@Žµo final

re‚Ánl‚Öds.Ž²e findings do showŽµhat lŒù/.58% ofŽµhe

Vari‚ÀŽµion in the inŽµercanir'e WidŽµh duri–¦?Žµhe time

Of•ˆŠ±inal tc) retenŽµion records was assocŽOaŽµed wiŽµh

‹Oe var•eiation in SNB, While•@22.32% of•@Žµhe variaŽµion

iŽí•@•\he inŽµercanine width is associated wiŽµh•ˆthe

`rariaŽµion in SNB C•Zmbir?ed with tƒge variaŽµion Of
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over`jeŽµ. The findings show 2•ã”’87% ofŽµhe variation

in•ˆi‹Žµercan•é,ne WidŽµh is associaŽµed wiŽµh•ˆŽµhe varia•d

tions in SNB, OVerjet, and lower incisor crowding.

ConcerningŽµhe overall change, Orifrinal•@Žµo retention

records, 11.78Šmof the variaŽµion in inŽµercanine width

WaS aSSOCiaŽµed wiŽµ•d•ˆ•\he variaŽµion in•@Žµhe occlusaƒ†

Plane a‰•le, While 19.88% ofŽµhe variaŒ]on in the

inŽµercanine widŽµh was associated wiŽµh•@Žµhe variaŽµion

Of the occlusal pla,ne angle combined wiŽµh the variaˆê

Žµion inŽµhe lower incisor•@Žµo NB angle.

Conceming the inŽµemolar width, 15.8% of

Žµhe variation in the intermolar widŽµh duringŽµhe

Žµime of ori•gina|•@ŽµO final records was associaŽµed

WiŽ²•@the variation in roŽµaŽµions. •ˆThe findings show

2Œù.26%•@of the variaŽµion in intermoƒ†ar widŽµh was

associaŽµed wiŽµh roŽµaŽµions combined wi‰°th the variaˆê

Žµion in upper incisor to NA angle while 2•¶6•Jof•e

Žµhe variaŽµion in inŽµermolar width was associated

With•@Žµhe variations in•ˆrOŽµaŽµions‚³•@uPPer incisor•ˆŽµo

NA an•c•f|e plus inŽµerincisal an‘ˆle.•ˆ•Ühe findings

Show•@Žµhat concidering•@Žµhe changes between final

and r•eetenŽµion•ˆreCOrdsŠñ•@9.69% ofŽµhe variaŽµion in

the inŽµermc)lar width was associaŽµed wiŽµh the varia-

Œ]on in roŽµaŽµions, While 12.8•Èof the variations in

Žµhe inŽµermOlar width was associaŽµed wiŽµh•@Žµhe variation

in roŽµaŽµions combined with the variaŽµion in overbite.
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Concerning•@Žµhe overall change, Original•@Žµ•Z

reŽµenŒ]on recor`ds, 10.O“ªof the variaŽµion in inter-

molar width was associaŽµed wiŽµh the variaŽµion in

upper incisorŽµo NA angle, While 18.58% ofŽµhe varia-

tion in inter.molar widŽµh was associaŽµed with the

VariaŽµion of the upper incisor•ˆto NA angle combined

WiŽµh the variaŽµion of rotaŽµions.

R•ZŽµaŽµ‰¤onŒD

The f‰¤‰°ndi‰•s showŽµhaŽµ15.8% of the variaŽµions

in r•ZŽµaŽµions were associaŽµed with the var•eiations in

inŽµermolar•e WidŽµh while•@21.O5% of•@Žµhe variaŽµion in

roŽµaŽµions was associaŽµed wiŽµh the variation in rotaˆê

Žµions combined wiŽµh the va•³ation in overjet•B Con-

cemingŽµheŽµime from finalŽµo reŽµenŽµion, 9.93% of

Žµhe variaŽµion in roŽµaŽµions was associated wiŽµh changes

inŽµhe extracŽµion spaces. Findings show 17.(ŽàofŽµhe

Variation in r•eOŽµaŽµions were aSSOCiaŽµed wiŽµh•@Žµhe variaˆê

Žµion irl eXŽµracŽµion siŽµes combined wiŽ²Žµhe changes in

overbiŽµe while•@22.02%•@of•@Žµhe variation in roŽµaŽµions

WaS aSSOCiaŽµed wiŽµh•@Žµhe variaŽµions in exŽµracŽµion

SPaCeS, OVerbiŽµe, and inŽµermolar width, While•@27.7–a

Of the variaŽµion in r•eOŽµaŽµions was associated with

Variation in exŽµracŽµion spaces, OVerbiŽµe, inŽµermo|ar

Width, and occ]_uSal plane angle.•@The f‰¤ndin”¹s showed

ŽµhaŽµ•@8.•ûŒ`•@of•@Žµhe variat‰¤•VOn in roŽµations overa11
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from original to reŽµenŽµion, WaS aSSOCiaŽµed wiŽµh•@Žµhe

Var.iaŽµjon in inŽµermolar widŽµh while 16.07# ofŽµhe

Var•eiaŽµion in rotaŽµions was associaŽµed with the varia_

Žµions in inŽµermolar widŽµh combined wiŽµh•@Žµhe variaŽµion

in over•ejeŽµ‚Ì•@Finally 21.0Œù% ofŽµhe var`iaŽµion in roŽµa•Z

Žµions was associated wiŽµh•@Žµhe variaŽµions in inŽµermolar

WidŽµh, OVerjeŽµ•Z•@and ANB.

’ˆxŽµracŽµion˜A–¿•Ž’Ç

Ž²e findings demonsŽµr•eate•@Žµhat•@24•Œ•B88% ofŽµhe

VariaŽµion in exŽµraction spaces was associaŽµed wiŽµh

the variaŽµion in SN•ð duringŽ²eŽµime from original

Žµo final records. The f•findings also show•@32.5]—Uof

Žµhe variaŽµion•ˆofŽµhe exŽµr•ea.CŽµion space was associaŽµed

WiŽµhŽµhe variations of SNA, OVerbite, and overjet.

Conceming theŽµime from finalŽµO reŽµenŽµion records,

22.799g of the vari•ÛŽµion in exŽµracŽµion spaces was

associaŽµed wiŽµh‘¦e variaŽµions in SNA, While•@3•¶.2%

OfŽµhe chan‘ˆes in extracŽµion spaces was associaŽµed

WiŽµh•@Žµhe variation in SNA combined wiŽµh‹Oe va.r.iaŽµion

iTI OVerjeŽµ. The findings also showed•@4•E1.88•wof the

Vari_•¯Žµ‚¤on in exŽµraction•ˆSiŽµes was associaŽµed wiŽµh

Žµhe variaŽµions of SNA, OVerjet, and roŽµaŽµions, While

—H.86•wof the variaŽµion in exŽµracŽµion siŽµes was assoc_

iated wiŽµh changes in SNA‚«•@0VerjeŽµ, rOŽµations and

interincisal angle. Final|y,•I.1’œofŽµhe variaŽµion
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in ex七rac七ion si七es was associa七ed wi七h variations

in SNA寄　overje七。 r‘Ota七ions倉in七erincisal angle and

SNB京

Concerning the overa11七rea七men七, from or主

宰inaユ　七O re七en七ion records, 25.5]誘of軸e varia七ion

in ex七rac七ion si七es was associated with the varia_

珪on in lower incisor crowding. Findings∴Show七ha七

30.班of七he var`ia七ion in帆e extrac七ion sites was

associa七ed wi七h　七he varia七ion in lower incisor

CrOWding combined wi七h the varia七王on iTl軌e　軸ird

m01ars.

Third Mo工ars

As can be seen from Table VエコI,七here were no

Significan七correla珪ons of any of七he variables to

七he third molars from七he七ime of original　七o final

records,∴nOr∴from　七he　七ime of f‘ina1七o re七ention

r‘eCOrdse Overalll from original　七o r‘e七en七ion records,

17.中形of the variation in七he tnird molars was assoc-

ia七ed wi七h the varia七ion in　七he ex七rac七ion si七es.

The findings also showed　22.6舜of the var‘iation in

七he　七hird molars was associa七ed wi七h　七he varia七ion in

七he extrac七ion si七es∴combined with　七he varia七ion in

the lower` incisor cr.owding.
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D•HSCUŠ³S•HON

The aim of active orŽµhodonŽµic•@ŽµreaŽµmenŽµis•@ŽµO

Place•PŽµhe•ˆŽµeeŽµh in•@Žµheir.•ˆCOrreCŽµ•@POSition wiŽµh•@Žµhe ob•Œ

jectives of pleasing esŽµheŽµics and proper•e funcŒÜ•Zn.•@The

retentioŽí•ˆPeriod is an aŽµtempŽµ•@Žµo hold•@Žµhis posiŽµion to

allow the surrounding•@Žµissue to adjusŽµ•@Žµo•@Žµhis new posi-

tion to creaŽµe a sŽµable situaŽµion‚«•ˆT•qs paper has

aŽµtempted•@ŽµO eXPIore which situations rela.pse more than

Others and possi_bly a corr.elaŽµion beŽµween severa.l r•eeŽµenˆê

Žµion problˆóSŠñ

From•@Žµhe findings of this paper`‰Pit was•ˆnOŽµed•@ŽµhaŽµ

after all of the fortyˆêŽµWO PatienŽµs had•@Žµheir lower in•‡

Cisors placed inŽµo ideal alignment,ŽµWenty•qWO PaŽµients,

Which is•@52%, demonstraŽµed re•Hapse, alŽµhough mosŽµof these

did noŽµrelapse•@Žµo the degree of tl•ue Ori•áinal malocclusion.

Several var•eiables wer•ee Studied which were•@Žµhou–¨•q•@to have

a possible influence onŽµhis mandibular crowding•E These

Variables included overjet, OVerbite‹ž•@SNA, SNB, a11Žµhe

an’qles•ˆrelaŽµing to the lower incisors, intercanine and

intermolar width, third molars, and exŽµracŽµion sites.

The•@|ower incisor crowding was included in this

PaPer because of the hi‹{h incidence of crowding as noŽµed

inŽµhe findingse Such a sŽµ‚µ-dy is shown inŽµhe work by

Massler and Frankel (23). The posiŽµion of the lower in-

Cisor•ˆSeemS•@Žµo be related•@ŽµoŽ²e incidence of crowding

and•@Ž²e findings•ˆCOnfirm•ois. Gr•eieve•@•q17•r•@and Tweed (18)

•[‚Â‚éŽH



demonstraŽµed•@Žµhis concept and felŽµ•ˆ•×ccessf‚µ‚Ül ree-

ŽµenŽµion couƒ†_d be accomplished after•@Žµhe lower in-

Cisors aTe Placed upr•eight and over basa.1 bone. 0Žµher

researches•ˆSuPPOrŽµS•@Žµheir•e findin–¨s ,•ˆSuCh as SŽµran•á

(19,22), Salzman (20•r, and LindquisŽµ(21).

Reidel showed how facial growŽµh often times

i$ ?T`r˜D•\•@help inŽµhe correcŽµion of manyŽµypes of

maƒ†occlusionŠñ•@buŽµ•@SC–Qt—^•ãs•@Žµ—©s growŽµh is a factor

in•@Žµ•\•ª•@‚Å’†Œ^‚Å‚®•@•Z•ç•@•\’d•@ƒ†•Z—ÕŽÊr j’†Žåor˜U•@‚‚Â‚Ì. AŽµ•@Žµhe

COmpƒ†eŽµioƒÁ•ã•Z•ç•@anŽµŽO‚ÖV•›•@•›rŒ]l(d‚¢‚ê•ã•]•@‚àr•Z•ËŽµme•uŽµƒ^•@e•qCh of•@ŽµŒÝe

PatienŽµS uSed inŽµhis sŽµudy had•@Žµhe overjeŽµcompletely

Or Ver•gy•ˆnea,rly reduced and the cverbiŽµe he]d•@ŽµO a min-

imum,•@An•@5deaƒ†•@occ|usion has boŽµh arches relaŽµed in

SuCh a way as•@Žµo include no overjeŽµ•@and minimum over-

bite. AccordingŽµo studies by Bjork and Helm (6L‚Ì, and

B•‡•û(6‘ì•@•\•\e facial growŽµh conŽµinues unŽµ‰¤_l about

ŽµhirŽµeen years in females and abouŽµ•@fifteen in ma‚«les.•@•Hn

Žµhe patienŽµS uSed inŽ²is•ˆsŽµudy, almost a11 had•@Žµheir

acŽµive phase of treaŽµment completed before•@Žµhis•@Žµime,

and this fac‰¤‹}l g’šO'‰ÍhŠñ•@eSPeCia11y dif•eferenŽµial man-

dibula.r•ˆŽÊrOWŽµh, COnŽµinŠÃed in•@Žµhe presence of no over-

jeŽµand mi‹imum overbiŽµe.Ž²e resulŽµVery OfŽµen is

ŽµhaŽµŽµhe lower incisors a•Ere reSŽµricŽµed fr•eOm grOWing

forward al•Bng With•ˆŽµhe r.est of the mandible, by being
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in conŽµacŽµWiŽµh the maxillary incisorsa The results

is•ˆa COn‘”Žµric”©on and upri‚©Žµing o•çŽµhese lower in-

Cisors and•@Ž²lrs CrOWding.•@Žtis procedure was•ˆrelaŽµed

to•@Žµhe pr`eSenŽµ•@SŽµudy and a sign—^_ficance was found.

This•ˆfinding is consistenŽµwiŽµh the work in•@Žµhis

ar•eea by Br.0die (29) and I•Bande•@•I•Z‡j

Significance was also found when•@Žµhe lower in-

Cisor•ˆCrOWdin••was compared wiŽµh the inŽµermolar widŽ²•B

‰\cCauley e’@hasized•@Žµhe impor•eŽµance of possible relapse

Žµendencies when•@Žµhe ca.se was•ˆŽµreated withouŽµ•@Careful

COnSider•eaŽµionŽµo the inŽµercanine and i—¼emolar width (3).

Expans—^on of the mandibular arch has definiŽµe

limiŽµaŽµions, and•@Žµhis limiŽµ•Z•@eSPeCially inŽµhe inŽµe‹•

Canine dimensi_On‹|•@Shou1d not be exceeded, aS r•eeViewed

inŽµhe works by ReiŽµan (12) and Nance (31)•B•ˆMuch

agreement is demonstraŽµed in•@Žµhe liŽµeraŽµure abouŽµ

Žµƒge iT’@OrŽµance a,nd dan•áer•e Of violaŽµion of•@Žµhe muscle

ba•Hance in•@Žµhe canine area and•@Žµhe evenŽµual relapse

When muscle limiŽµS are eXCeeded.•@Some of•@Žµhe re-

Sear.Chers are Jacobs (33Žå•@Gontand (34), Brodie (’nŽå

and SŽµrŠÅ/ng‚‚Â2). •ZŽµher inve‰_Žù•áaŽµ•Zrs•ˆ•t•á•ˆGQ’šdsŽµein

(11‚çReidel (35‚çPeak (36), and SŽµeadman (37) a•áreed

Žµo the perma,nenCy Of•@Žµhe i‹Žµercanine dimensior) eVen

When•ˆŽµhe can—^nes are retracŽµed inŽµo the exŽµraction

’²‚¤8“µ



SiŽµes ofŽµhe first premolar. One study by WalŽµer•e (38),

Cha11enfed•@Žµhe sŽµabiliŽµy ofŽµhis intercanine dimension

and reporŽµed•@‹OaŽµslight increa•ESeS in arch lengŽµh and

WidŽµh could be successfully•ˆmainŽµained•œ•@His resultse

however9 Were noŽµObserved for a long enough posŠÊ

ŽµreaŽµment time.

ˆ·Žµhough the results fromŽµhe presenŽµSŽµ•Â‹ïdy do

n•ZŽµ•@extend overŽµhe fiveŠ›year POSŽµr•eeŽµenŽµion cure-raŽµe

(1), the findin–¨s r.evealedŽµhaŽµof the cases which ex_

Panded during ac—®ve•@ŽµreaŽµment inŽµhe inŽµercanine area,

abouŽµ65•ÈdemonsŽµrated a relapse•B This finding is con-

SisŽµenŽµWiŽµh the above sŽµudies relaŽµing to the inability

Žµo expand and maintain•@Žµhe expansion inŽµhe intercanine

Width. Even in the extraction cases, the intercanine

dimension rema.ined•@Žµhe same afŽµer the canines were re_

tr.acŽµed inŽµO the firsŽµPremOlar posiŽµione•@’pis again

is consisŽµenŽµWiŽµh previous sŽµudies (ll, 3_5, 36, 37Žå

|t is inŽµeresŽµing to noŽµe‹OaŽµReidel (35) suggested

ŽµreaŽµing a malocclusion with exŽµremely cr•eOWded lower

incisors by removingŽµWO Of the lower incisors•ˆraŽµher

Žµhan reŽµracŽµing canines inŽµo the premolar posiŽµion

andŽµakingŽµhe chance of an unsŽµable canine position

and irregular ar•eCh for`m. Expansion ofŽµhe intemolar

Wid‘¦in the presenŽµSŽµudy only showed 33% of the exŠ›

Panded cases decreased in this dimension during reŽµenˆê

Žµione•@’pis demonsŽµraŽµed a finding noŽµtotally in
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agreement wiŽµh some of the above invesŒ]gations.

Some of•f the variables which correlated wi‹OinŽµer‹Ø

Canine widŽµh wereSNB, OVerjeŽµ, lower incisor crowd-

ing, and occlusal plane angle. Var.iables correlaŽµed

Žµ0•@Žµhe inŽµemolar width were roŽµaŽµions, inŽµerincisal

angle, OVerbiŽµe, and upper incisor•@Žµo NA.

RoŽµational relapse was included inŽµhis

SŽµudy becau‰_e ofŽµhe frequency of•Ùe reƒ†•[aPSee Of

aH-Ž²eŽµheories and clinical meŽ²ods empIoyed in

aŽµŽµempŽµs•@ŽµO SO•HveŽµhis pr•eObleml nO Clinic‰Â•@Žµechnique

has been•ˆfour?dŽµo reduce relapse significanŽµIy and

PredicŽµably (’d•ã•@•HnŽµhe present sŽµudy, f•Brty•qhree

roŽµaŽµed•ˆŽµeeth were aligned during active•@ŽµreatmenŽµ

and nineŽµeen of these roŽµated backŽµoŽµhe original

POSition•E•ˆThis•ˆShowed about•I% relapse‹ž•@A high

Significance was found associaŽµed wiŽµh•@Žµhe exŽµrac_

Žµion sites which researchers have folƒ†nd to be re_

lated t•BŽµhe gingival fibers as in•@Žµhe case wiŽµh

roŽµaŽµed teeth. MosŽµr`eSearChers agree thaŽµthe

Periodontium and iŽµS fibers are responsible for

Žµhe r•eelapsee•@|n early investigaŽµionslŽµhe perionŽµal

fiber sysŽµem9 With primary emphasis on the main

Oblique fibersŠñWere thoughŽµŽµo be ma5•Ø•‘y•ˆreSPOn-

Sible forŽµhe roŽµaŽµional relapse (39, 66).
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•Rore rece”·work by ReiŽµan (Œù0) showedŽµha.ŽµŽµhe

Pr•eincipal oblique periodonŽµat ligamenŽµ•ˆfiber•eS re‹Ø

arra•Enged themselves•ˆafŽµer•e•ˆOnly 28 days of reŽµention

Whi1eŽ²e supra•Åalveolar cresŽµgingival fibers re-

mained displaced even afŽµer 232 days. MosŽµinves-

tigaŽµOrS•ˆagree•ÙatŽ²e supra-CreSŽµal gingival fibers

areŽµhe cause of roŽµaŽµional relapse andŽµhe perio-

donta| fibers play a minor.•ˆrOle. 0Žµher experimenŽµS

by Edwards (”á“_Boese (’d)•Únd•Ùompson•gMeyersŠñ

WaŽµerma‹©aŽíd Flanagan (Œù2) supporŽµedŽ²e findings

Of Reitan. AlŽµhough some sŽµudies have fe•l‰¤’©aŽµa

PrOPerly•ˆaCquired occlusion will hold•@Žµhe rotaŽµions

in place (9), Boese's work (•I) seems to indicaŽµe

ŽµƒgaŽµocclusion is seco—Zary and other methods•ˆmuSŽµ

be empIoyedŽµo mainŽµ•Œn roŽµations. Edwards (ˆ·)

questioned•@Žµhe value of overcorrecŽµions ofŽµhese

r•eOŽµaŽµions as noŽµvalid in lessening relapse‹žnor

is iŽµPredicŽµableŽµhat they will re-rOŽµateŽµhe nec-

eSSary amounŽµ•@or even re•drOŽµaŽµe aŽµ•@all.

’p•|PSOn (—Ë) and Boese•H•I) have demonsŽµraŽµed

Sur•áical approaches ofŽµhe supra-CreSŽµal fibersŒ¨‚àh

Signif’ÙanŽµsuccesse HoweverŠ›their•ˆSur`gery WaS eX-

tensive and cer`tainƒ†y noŽµPraCtical. Edwards•@‘¼l)

recenŽµIy PreSenŽµed a simple surgical method of

ˆÍŽl•‘



SeVeringŽµhe supra-ereSŽµal fibers afŽµer•ˆrOtatio–Q

have been corrected and found a significant reducˆê

ŠÊon in•ˆr•ZŽµaŽµional relapse wiŽµhouŽµapparenŽµdamage

ŽµOŽµhe per•eiodontium.•ˆThis approach see–Qto be

pr‹}cŽµic•nl and clinically u•Éeful.

’pe supra-ereStal gingival fibers have be‚«

COme StrOngly associaŽµed wiŽµh re– OPening of exŽµracˆê

ŠÊon siŽµes. AŽµherŽµon (45) demonstraŽµedŽµhe resistance

OfŽµhe gingival fibers andŽµhe piling up or bunching

up of t‹ãe tissue as•ˆ‘¦e extracŽµion siŽµe is cIosed

WhenŽµheŽµeeŽµh ar•ee aPPrOXimated. Sur•egicat procedures

byŽ²ompson (’d•ãBoese (43), and Edwards (”á) eli_

minaŽµed‹Ois bunched‹©PŽµissue and greaŽµIy reduced

the relapseŽµendency— •@and demonsŽµraŽµedŽµhe direct

relaŽµion ofŽµhe gingival fiber•eS andŽµhe reŽµention

PrOblem•ˆhere •B

’pe pre‰àenŽµsŽµudy demonsŽµraŽµed 2˜eofŽµhe ex—A

Žµrac—®on•ˆSiŽµes which were cIosed dur`ing acŽµive orŽµho-

donticŽµr.eaŽµmenŽµreŽíOPened dur`ingŽµhe reŽµention

Periode A“øhough it was foundŽµhat several var•eiables

includin‹{overjet, inŽµerincisal angle, SNA and SNB

Changes were associaŽµed with the reŽíOPening ofŽµhe

exŽµraction siŽµese iŽµappears•ˆfrom all the cur•erenŽµ

•HiŽµeraŽµureŽµhaŽµŽ²e currenŽµPrimary concem forŽ²e

relapse of exŽµracŽµion siŽµes isŽµhe piling up ofŽµhe

_‚ê2_



gingival tissue•E More r`eSearCh could be accomplished

alongŽµhe lines of surgical severing or remova] of

Žµhese fibers jusŽµPrior•ˆŽµO COmPleting active orŽµho-

donŽµic•@ŽµreaŽµmenŽµ.

The quesŽµion ofŽµhe possible influence ofŽµhe

Žµhird mobrs•ˆon•ˆŽµhe sŽµabiliŽµy ofŽµreaŽµed orŽµhodonŽµic

CaSeS•ˆhas enŽµerŽµained orŽµhodonŽµic circles wiŽµhouŽµ

agreemenŽµ•Z•ˆThere have been sŽµudies boŽµh confiming

this influence and studies opposing—‹•@eaCh without

aŽíy significanŽµ•@or predictable evidence. Studies

SuCh as•ˆthose by Dewey (46Žå•@BroadbenŽµ(˜i8)•B Sheneman

(52), Wa-1dron (67•r, and F•eord (68Žådo believeinŽµhis

influence of the third molars and maintain the third

molars•ˆmay be r'eSPOnSible for orŽµhodonŽµic relapse•œ

OŽ²er sŽµ—Zies by BergsŽµrom and Jensen (’d), Shanley

(50)•B Bigger•eSŽµaff (51) a—ZFasŽµIicht (ŽÔ) sŽµrengthen

ŽµheŽµhinki‰\‹OaŽµŽµheŽµhird molars do noŽµF:ignificanŽµIy

influeYICe Or`Ž²odonŽµicallyŽµreaŽµed cases by demonsŽµraŽµing

no siƒ_•Øf•eicanŽµ•ˆfindings in this area on tˆê‚ÂŒßir sŽµudies.

Ž²ese SŽµ•Bdiesl however‹ž•@do not disregardŽµhe possible

inf1uence ofŽµhe•@Žµhird molarsin cerŽµain cases•w

•Hn the presentl sŽµudyl thirŽµy‹ØtWO•ˆ’SŽµients

had•@ŽµheirŽµhird mo|ars unerupŽµed and almosŽµ6(˜p

Showed•ˆs’Ie•ˆde’qr•eee of lower incisor crowdingl alŽµhough

•q•Œ‚¤Š›



TnOSt OfŽµhese were slighŽµCrOWdinge OfŽµhe four

PaŒ]enŽµS Which hadŽµheŽµhird molars compleŽµely

erupŽµed and in occlusione lO(ŠademonstraŽµed n•B

CrOWdinge AIso. about‹å2•ÈofŽµhe exŽµraction siŽµes

OPened inŽµhe pr•eeSenCe Of unerupŽµed third molars

While 33% ofŽµhree exŽµracŽµion siŽµes opened in th•B

PreSenCe Of er.upŽµed•@Žµhird molars. •ˆThe above find_

in•ßdo deTnOnSŽµraŽµe a possibiliŽµy of both inf|uence

and non•qnfluence as far as lower incisor crowding

and exŽµraction•ˆSiŽµes are concemed. If the thir•ed

molars do influenceŽµhe sŽµabiliŽµy of trea•õed•ˆcases.

Žµh‰¤s paper finds it quesŽµicmable or at leasŽµun-

predicŽµable.
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SUMMARY AND CONCI.US•HON

ForŽµyˆêŽµwo patienŽµs were used in th‰¤s study to

examineŽµhe relapse tendencies in the area•ES invoIving

lower incisor crowding•B intercanine and inŽµermolar

WidŽµh, rOŽµaˆêŽµional sŽµabiƒ†iŽµy‹ž•@aCtiviŽµy of extracŽµion

SiŽµes, and influences of•@Žµhe•@Žµhird molars•B

1. Lower 3Žícisor crowding was demonsŽµraŽµed in 52•È

Of posŽµOrŽ²odonŽµic patienŽµS•ˆfollowingŽµhe

reŽµen—®on period.

2•E•HnŽµercanine widŽµh expansion during active orŽµho-

dontic•@“ùeatmenŽµresulŽµed in relapse in 65% of

Žµhe paŽµienŽµS Whi•He inŽµermolar expa•vnSion relaLPSed

in 33•úofŽµhe paŽµients.

3. RotaŒ]onal r`elapse occur inŒÝ5% ofŽµhe paŽµienŽµS

Observed foHowing orŽµhodonŽµjc•ˆŽµreatmenŽµ•@and the

reŽµention•ˆPeriod.

•¶•@Re-OPening o‚ÅexŽµr•eaCŽµion siŽµes occured in 2—k

Of•eŽµhe paŽµients examined following reŽµenŽµion.

5.•HnŽµhe presence o•çŽµhird moƒ†ars•ª•@aƒ†1 degrees of

CrOWding of•@Žµhe lower incisors wer.e demonstraŽµed

and an almosŽµequal number of exŽµracŽµion siŽµes

rema•Œined cIosed as were r•ee‰ÂPe‚êed•œ•@Thus–[•@the

influence ofŽµheŽµhird molars in‹Ois sŽµudy was

questionabƒ†e, Or aŽµIeast unpredicŽµable•B

‰Â‚¤Š›



6•B“©•HŽµ‰¤ple•ˆCOrrelaŒ]ons ofŽµhe differenŽµvariables

Were relaŽµed to each of the retention areas

SŽµudied, and an aŽµŽµempŽµWaS made to find assoc-

iaŽµions beŽµWeen•@Žµhe var•eiables and r.e]apse

p•uobƒ†emˆ«•‘

ŠÏ—^‚é’“



B•ö—î‚àƒGOGR•ðPŠØY

1.

2.

Gl‹}’š‚Íƒ†1y, A. A•d•@D.Š÷D•›•›•@’pD•B,‹}nd Go]dman,”¥•B“ø

D.’¬D. Biologic Basi—ì•@o‰¤OrŽµhodonŽµic”JŽè•@•H,ea &

’pb•}ger‚«•@P“øla.. 1971

Dewey, Martin$•@Š÷D"•@DeDeSe So–Qprinciples of

retenŽµion in orthodonŽµia.’pe Dental Summary9

‡]‡]•öX•ˆ& ‡]‡]‡]Œù27Œ¾’¼‚¤‚ç1909•q9‹T0

3–½•ˆ•ˆ•ˆMcCauley, D. R. Cuspid and its Functions in
ReŽµenŽµion.•@Ameriean Journal of OrŽµho‘D•EŽµic—ì•@and

Oral Surgery,‚¤0‚«19ƒ`205•@•@April“o•@‚Ü9•û

4.•@IJundsŽµrom•E A.•ˆMalocelusions ofŽµhe teeŽµh regarded

as•ˆa Pr•eOblem in connection wiŽµhŽµhe apica| base•B

•HnŽµem‹}ŒÜ•Znal Jo‹cmaƒ†•@of OrŽµhodon—®‹}, 1‰¤‚«‚¿9‚Ü‚«602,

192‚¤

S•EiŽµh•@ƒGrre‘ául‰mriŽµie—ì•@BriŽµi—ìh Journa•H•@‡…f‘ÕenŽµal

ScienceŠ³. •P‡]•d•H‚Í‚Ü‚é‚Ã’@•ˆ“y898

Ž²awley— •@C•Í•@A•d•@Ž²e PrincŽåples•ˆ•Û‚êdŠ¢•³‡…f‘©eŽµenŽµion

•HnŽµemational Joumal of Or•eŽµhodonŽµi–~, Oral Su‰•ery!

‹Tnd R–~di010gy ll~‚¤1‚¤-‚¤26•@192‚¤

7•B •ˆ•ˆ•ˆChapm•qnŽí•@L•BD.S•B. Eng. D.D.S.9•@Pem. OrŽµhodontics!
‘|eŽµenŽµion•B •ˆ‰¤nŽµernaŒ]on•nl Jouma]_•@•Z•ç•Z‚ÅŽµ‹ã•ZdonŽµ‰¤_a,

Or•æƒ†Surger•”•@and RadioIogy—‹•@XI•ö‚«781ƒC98•@1926

8e•@–L‹l“¼“¢‹cn•E AppleŽµ•ZnandCo‚â‚¨“IewYo”·

9.•@•@”z“d’²Žq•Œrd, SŽå•Éurd P.,•H•BD.S•BŒ¾•qSŠ›‹{•@P‹r•d•@and AshŠñ
‘¡•‡jor˜N•d Jr•d•@B.S.–½•@DŠ›D.S,Šñ•@˜N.SŽ–Š›•@Ocel–Q‰¤‚Ìn,

COPyright 1966, W.B. Saunders Compa’Sr

lO•B•@•@An–¨.1e•ˆçaH•›•›•@Malocclus‚Üon ofŽµhe•beeŽµƒg,‘èd•B 7ƒ^
Phi]adelphia, 19O7, S.S‹×WhiŽµe Derltal W’™g•‘•@Compan–²

‰¤‚ç•ˆ•ˆ•ˆGo]d”lŽµein•k•@Abraham–½•@D.D.s•d•@Šú.S. •ˆ•bhe clin‰¤cal

t•k•TSŽµ—^•d”N•@Of Or.Žµhodon—®c results.•@Ameriean Journ–~I

Qf OrŽµhodbnŽµic—ì•B‚¤1‚Ü72‚¤•Œ7‚¤‚¤,•@•@9–ˆ

‹T2•B •ˆ•ˆ•ˆRe‰¤Žµan–²•@Ka–~re,’^.S•BD•d•@PhD‚«•@Pri•dCip•H‰È•á•ˆ‚Ì‚Å•ˆreŽµenŽµion

a‰J•ˆ‰_VŠñ—^’udance of po•ó‹Ê‚àreaŽµ’²enŽµrela‹œs•n”_•@A•Eer‰¤can

Journal of OrŽµhodonŽµics•ˆ‚¤‚¤‚«776Š›790•@1969

1‚¤•B ŠÃorowiŽµz, Sidney‚à•Be a—ZH‰¤xon, Erne—ìŽµ‡b•d•@P”·”µi010gic

recovery fol1OWing orthodontic trea.Žµm’@Žµ•d•@American

Journal of OrŽµhodonŽµics•@‚¿‚©1‹©•ˆ‹T969

Šñ—^ƒ•Š‹



l•¶

‚Ü‚¤•B

‚æ‚é.

17.

Brodie, A•Hlan G•B, D•BD.S•d•@PhD.,‹î–Qcul•Ûr facŽµ•ZrS

inŽµhe dia—qnosis•ˆandŠÊeaŽµmenŽµOf malocclusŽåonsŒD

Angle OrŽ²odonŒ]sŽµ— •@2‚¤‚Ü7’•770•@19‰L

Graber•B T.’I"•@D.D.S•BŒ¾•qS.D.. PhD.•@The •gŽµhree M•fs•h

Ž²•Èeƒ†e‰à,˜NalformaŽµ“y•ZŽž•@a•Ed•@‰L.1•›•›CluŠ³ion.•@American
Joumal of OrŽµhodonŽµics, 49ŽR18Œ¾•I0, 1963

Riedel•B Richard•@•ð•d•@D.D.S•d, M•BS.D., A Review of

–Ge ReŽµenŽµion Problem‹žŽq, Angle OrŽµhodont‹®Žµ

‚¤0”©79-199•@1960

Grieve, GeQrge W•d•@D’†D.S.,‘\he SŽµabil”úy‚Ì‚Å•@Žµhe

‰ŸeaŽµed•wenŽµure8•@Amer“ycan Journal of OrŽµhodon—®C—ì

and Or•ql Surgery•BƒR•Z”N171•˜•é•‘19•û

18•Z•@•@‰~weedŠñ•@C.H•B, Cli-nical OrŽµhod•Z—¼icse SŽµ‡…•@‚àouis•@•œhe

‚«.‡X.˜Nosby Compa‘•,Žm966

19•B•ˆ•ˆSŽµrang•B RŠñH‡‡W8, TexŽµbook c•ef OrŽµhodonŽµia–[•@Ed•B 3,
Ph•}ƒ†.adelphia, 1950 Lea and Febi‚¬er

20.•@Sal•jann, J•BA"•@‹‘actice of Orthodon—®es•‡•@Philadelphia•B
ŒÈip’à‰¤nc•›ŽµŽµ‹}1966

21•B •ˆ•ˆ1i—ZquisŽµ, John‘\•d D.D,S.•B”Ç.S•BŽ²eŒÜ•Zwer •önc‰¤ˆê•ROr’¥“ú

•HŽµS Influence on Tre•nŽµmenŽµ•@and•@••sŽµheŽµics•B•@Ameri‚³an

Journal of OrŽµhodonŽµic”l•@•ê•S–Ú•@2•qŒù0Šñ19‚¤8

22Šñ•ˆ•ˆS•\r•¦‹•¶˜K•@’Ý‚Ìbe–Ê—e•@—–•‘W•BŒ¾’¬D•B, D‚«Šñ•ES.’[‹×Žµ•ZrS AsŠ˜oeiaŽµed
w‰¤Žµh Sucee“šsful OrŽµhodonŽµic•@‘‚reaŽµ˜YenŽµ.•@A’Ierican

.‹ø•¦m•‡]‚Ö•@Of OrŽµhodon—®cs•ˆ‚¤8‚³790•d800‚«•@‚Ä•A9‚¤2

2‚¤‹T•@•“•“‹î–Lˆ¯Šíi—ìe—ì•E˜I”Õ—ì1—‹‹Þ•‘en
apeŠñ•@–ûŽµo 18 years‚«•ˆAmerican Jourrla•ãof OrŽµhodonticso

•æ‚¯•á•@7•æ“ú7‚é8, 19ŽZ

2‹å•B•@•@Ž¿weed, Charle‰TH.Ží•@D.•Æ.S. F.A–ˆC•‘D‘]•ö‹øic‹}—®on—ì•@for

Ž²e•ˆ•‡xtracŽµion of•@Žµeeth in•ˆorŽµ‹ãod‰µ’š–Úe prQeedure,

-—•’²‘ìr•´•n’¸J“çmal of OrŽµ•û—Ö‹@ŽµŠÊ‹õ?•¿‹ø•¿‚˜^ŽÔ28Šñ19•û

2‚¨•@‹lŠÇ•ŒB˜I”ÕŠí•orŽÇ•”d‰Ã“‡•”•“
•Þgle Or•ãodonŽµŽå•¹‚à9•@28‚³1•à”©7‚¨•@ˆó”£

2‚é.•@Be‘ˆg•ö P’q“Œ•E—‹•@Šñ”_DeSC‹T‹g•@B‚«D‹×SC"•Œ‚«D•ES•d•@‘••‘‰¤–½C•ED•d•@ŒÊd

Keslin‘²‚©•@P,C‚«Œ¾•B D.D.S•\, Be—ûOr“ùodo‹Ð—^c•@’peor.y and

Tec•ûic•á•@Second edition‹ž•@WŠñ•@B. S‹}unders Compan“Ür,

P”·•H–~delphi•‰•†•@‚àondon•B•ÜoronŽµ•Z, 197•p

ŽíŽR8Šî



27.•ˆ•ˆ•ˆPeck, Sheldon‰P•@D•BD,S.ŒD•@Š÷Sc•BD•d•@and Peek•B Harvey‹ž
D.D,S•d•@“øS•›•›D"•ˆ CrQWn D‰¤•Eensions an•@‘Ë•Û‚êdŽåb•E•Har

•öncisor AlignmenŽµ, An‰ÄIe OrŽµŒÜ•Zdon—‹‰_Žµ“ú•@ŒÝ2‚³•@‚Ü‘ì8-1‚¤‚¤‰P

1972

28•B•@•@PeckŠÜ•@H•Ûrvey•B D.D.S"•@Š÷Sc.D. and Peck, Sheldon•B

D.D•BS‚«‚«•@’^.Sc•BD.•@An •öndex for•ˆAsse—ì—ìin”¹•œ•Z•ZŽµh

Shape DeviaŒ]ons a—ìApplied to•ˆthe Marldib’¼ar

•Hncisors$•ˆ•ˆAmeric•Û‚êJournaƒ†•@Of Or—®odonŽµies”l

‚é1‚«•@‚Â8•P•¶0•ö 1972

29.•@•@Brodie•B A. G•B•B LaŽµe GrowŽµh Changes in the Human

Face, An•ªle Or•e–Godontist”J•@28•Ä•¶6ˆê•¡57˜D1953

‚¤0•B •ˆ•ˆ‚àa.nde,—ÕJ•B–²•@GrowŽµh Behavior of•@Žµ‹ãe‹®uman Bonv
Profiƒ†e as Revealed by Seriaƒ†•@RoenŽµ•áenO•ŠraP”·c

GephalomeŽµry. Angle OrthodonŒ]sŽµ22˜I78-90 1952

‚¤1.•@•@Nance“w•@”¥aye—e‘ˆ•@N•d•@D.D•BS‚ð•@•ŒimiŽµaŒÜ•Zns•ˆof OrŽµhodon—®c
Treatment, •ðmerican Jourmal of OrŽµhodonŽµics and

Or•ïl Sur—‹ery,‚Â‚Â‚2‚¤‚¤ˆêŽè0‹T•@Žm9‹ø

32•B•@SŽµran’Þ•@R.H.W.•‘•@•qD.. D.D.S”N, FacŽµOrS Qf influence
‰¤n •ö)rOd•êc‰¤ng a.—ì‚àable resulŽµinŽµ‚Åe˜DŽµ‹ÐenŽµ•@•Zf m•n’·

•›˜Ke’šu•Œon—ì, A’Ie‹“ycan Journa.]•›•@•›f OrŽµhodonŽµics.

‚¤2Žç1ƒa‚¤‚¤2•@19Œù•Œ6

ƒi‚¨•ˆ•ˆ•ˆJ’ö•›•›b—ì, R‹Þ”’•@˜r‰àcle E–‰ŽåŒ]briu•”•@F•nCŽµ•@•Zr•bancy,
A’š‚â1•‡OrŽµhodonŽµi‰_Žµ,‚¤9‚«1Žm-21 1959

•Þ•@—ì‹Þ•‘ˆ«•‘eŠâr‹Þ•BŠyŠí“o˜I”Õd–¶cSe

35.•ˆ•ˆ•ˆReidel•Q•@R.A. ReŽµenŽµion•B CurrenŽµ•Zr‹È•Bdontic Concepts
and•@Š›chn‰¤quesŠñ•@‡X01. 2, P‹œ•B 87—^-918Ž–•@’†’ª, Graber,

(Ed.) philadelphia, W. B•B Saunders Co•d 1969

‚Â‚é–½•@‹ÞŒ¾•B•“•“u”Õ•B‹Þ‘[—©Amer‚Üea’Ýour—Zof

37e Steadman•B H. R•\9•@Changes of inŽµerm–Ga‚Å•@anC! inŽµercuspid
C3isŽµances following orŽµhodonŽµic•@ŽµreatmenŽµ, Angle

OrŽµhodonŽµ‰¤‰àŽµ,‚¤1‚³207•d22l, 1961

38.•@WalŽµerƒ^•@Doufrlas C"•@Chan–¨es in the for`m•ˆand dimension‰à
of denŽµal arches•ˆreSulŽµing from orŽ²odontie•@’ˆe‹}ŽµmenŽµ“ú

AŽî•ue OrŽµhodon—®sŽµŽè•@2‚¤‚Üƒa18‹ž19‚¤‚¤

39.•@Sicher, H•Z”NVisŽµas in OrŽµhodontics•‘•@Philadelphia•B
‚àea•@&Š¯ebigierŠñ1962

Šc‰àŠx



i10. •ˆ•ˆReŠìtan•B Kaare,Š÷S.D‰PŽ–•@PhD•B Tissue RearrangemenŽµ

During ReŽµention•ˆof O•³hodontica11y RoŽµated TeeŽµh,

Angle OrŽµhodonŽµisŽµ— •@29‚³‚Ü0‚¤Š›11‚¨19‚¤9

ŽôŠñ•@•@Edwards, John G. D.D•BS•d•@M.S.‹ž•@A Sungical procedure

Žµo eliminate rotational relapse•d•@American Journal

of O•ëŽµhodonŽµ‰¤cŒ›‚Ì•@‚¤7‚èŒ\•ø•@‹T970

42.•@”Çompson, H. E. D.D.S•d•@Š÷S.D•›•›•@Myer‰à•B Hugh I. PhD•B

WatermaˆóJ”î. D.D.S. and Flana‘ˆan‹ž•@Viola, D.9•@B.S•BŒD

HŠñT.‚³•@Prelimi.niary Macroscopie Observations

Concerni‹@g•@Žµhe PoŽµenŽµialiŽµy of•@Žµhe Supra-alveol‹}r

Colla–¨enol•@S Fiber.s in OrŽ²odonŽµics. American Journal

of OrŽµhodonŽµic˜I•B•ãŒü‚«•@Œù8‚¤‹©979•@‹T9‚¤8

’d.•@•@Boese•Š•@ƒG•[ee RQber.Žµ“ú•@D.D.S.,Š÷S.D•d•@•Hncreased sŽµabiliŽµy

Of QrŽµhodon—®cally roŽµaŽµed•@ŽµeeŽµh•ˆfollQWing gingiveetomy

in Macaca, neme‰_‚àrina•B•@American Journ‹Tl of Ort‹ã•ZdonŽµics8

—^‚é”N27Œ\290‚£1969

•«•@ŠíŽ••B’[”ÕŠÃ—•–L—ìrŒx•¿•¿•‘•Œ—Ès•B
OrŽµhodonŽµics and TransepŽµal FibersŠñ•@American Joumal

of OrŽµhodbnŽµ“ycs and Ora•HSurgery9•@‚¤‰¤•Q-20Šñ19•I

•I•B•@AŽµherŽµ•Zn,•Ú.‹ß.’^•BDŠñ,Ž²e–¨ing‰¤val r•‡—ìponse•@Žµ•Z
orthndonŽµic•ˆŽµOOŽµh•ˆmovemenŽµ•B•@American•ˆJournal of

OrŽµhodon—®cs‚«•@‚¿8•Í179‹Ø186Š›1970

“i•B•@Dewey,Š÷•BŽ²e Third Molars in RelaŽµionŽµo Malocclusion8

•önŽµernŽQŽmiona]_ Jo‚µ’ónal oŽqOrŽµ‹ã•Zdo‹@Žµic—ì‘ˆ•@‚¤•‘Žè29‹|‚¤‚¤•@19‹T7

‹ø•B•@”·Œêlic•R, Jorge, D”_“Ô•BS.Šñ•@—ÕS6•@Crowding & Mandibular
Incisor•eS•h •ðmer•eica_n Jo•Ernal of OrŽµhodonŽµics, 58!156•é63

1Q70

Œù8.•@•@BroadbenŽµ•‘•@B. Holly‘\•@D•BD•BS. F.A.C.D•h’pe influence

OT•ˆŽµhe•ˆthird molars on•@Žµhe ali‘ˆnmer•Ç•ˆof•@Žµhe•@Žµeeth.

American Journal of OrŽµhodonŽµics and O’š˜D.] Surgery,

29Žå”Æ2—R‚Â‚Â0, 19•v•r

‹å9.•ˆ•ˆ•ˆBer‘\SŽµ‚Åom‚©•@K. and JensenŠñ•@RŠñ, Significance of•@Ž²e

”Õ—ì–Ls—ìˆ¯e•Œ•”Of•fWd‰¤n–¨•ˆ‹®opean

50‹T•@•@S”·nley•B L. S. •ˆThe influence of ma—¼ib’Çar third
molars on m‹}ndibular a,nŽµerior teeŽ², ATne•‚Can Journal

•Z•ç•ZrŽµƒgodonŽµics,Œù8i786‹`787 1962

ˆêŽè0Šñ



‚¤‚Ü•B

‚¤2.

‚¤‚¤.

’o•B

ŽOŒR•B

‘èi•Jer—ì‚àaf•ç, RQ‚àerŽµ”N,Š¨‚âDŠñS.,Šú.S•Æ,‹pe AnŽµer‰¤or

‹Þ˜IŒêŒOŽµ”ÕŠí–L‘Ñ—ì7”Õd“¢
Shen•‡‚Å—ª‚·ŽåJ’•Ck•@•Qh‚Ürd•@“I0’š•q‚Å•@•¦eeŽµh•@•‰‚¢d•@•œh—È‚Å
•œŽq‚Å•¾Žµ•CQ‹@•@Ž²e lower•ˆAnŽµ”¹•vor•œee’Š‹ž•@Ame’šica‹

J‚Ì’^‚êal•E Of OrŽµhodonŒ]–Q’Ù•@Œ«“d•@ŽÔ•@’@Žº,•beb.ƒ^19–ˆŠ¯
•œ•¡•d•Ü•ƒŽè˜U•@•n”_d•@•ebsŽµr‹T•ZŽµS.

•ö•d‚¢“ÜsŽµ‚Å‚ÌŽX‡j•@A•E—‹•@•œhe‘¦‰¤0logy of Crow•Œ‰\Of•Ùe

•œ•‡ŒËŽµ”N•@•bra‹£‘š•E Eumpean OrŽµhodonŽµŽåc SŠñ•‘‹®Žµ•”

PP•Ÿ 1•A?6•q91•¨•@‚Ü9‚¤1

’I•›•›‚ÅreŠŸ, C.ŠÃ"•@and‰Teed, R.Žv•B, B’Ç‰ñeŽµ•³‰P—ì•@‡†f

Cro—Zin–¨and Spa—Èng •Z•ç•ˆ‹Oe•ˆ•œeeŽ²in•ˆ•\he•ÁndŽåbƒR_e’À
•ð‰\r‚¤c‹¨J’Irna•HPhysŒ¾AnŽµhrop0•H•BŽm2—‹•@77-78, 19‚¤ŒÝ

Keˆó•Í,“Q•¯‚âŽå•Õ•‡•@‚·•BŽè•@•H•Â“ºŽµenŒÊŽµ•Z•Z•E‘¡’æ•Úd”Nr (D•BC•BŽå

Š÷S•BN•d•b“ø‚Åd•ü01ar A‘ˆene—ìis6 Sp•qcing•E‹•nd•ˆCrowd‰¤ƒgng
nŠ±•@•½ŒËeŽ²‚®•@and•@•œ•Z•ZŽµh Size in•@Žíari-e—ì•@Œ±Œß’àŽå•áŽµanŽµ

RecŽ¿“_‰¤ŽµSƒ^•@Am•ZŒÜCan JŒ@m‹}•õ •Z•çOr—®’²ˆó—®cs,

•ç•Z•á•@”§Œ\‹©‚¤1ŠñJ—aneŠñ196Œù

”£Žå•ˆ•ˆ•ˆ‘•‚©•‚“f˜I–ÓŽå“Ä‚«‚Ü•@Age–QsŽå—ì‚ÌfŽµhe’p‚¤rd•â’dr—^_n•R–~n,
•E•Þerican Joumaƒ†_•@Of OrŽµhodonŽµics‚Ü•@ŒÝ0•c•@–ˆ8˜I•œ06, 19’o

57.•@GarYŽå•@S.‘j, IJeWis, AŽ–•@B•d•@and Vici‹Œ˜, J.“Q.,

Third Molar Agenesis and Re‰JCŽµ’Ùr n•@Žµ•he Number

•Z•ç•ˆ•ZŽµƒger•@—`eŽµh— •@‚¨‚¤D.•v Re‰à,ˆ·—‹717— •@”N•É2

‚¤8e•@•@”¹‚Å•u,ŽÊ8•@Š÷,‚àewŽås‹žA•Í•@B‹žŽq,•E•bhe•tel’†ŽO‚ÁŠö”·p BeŽµWee‹
•§ir‚Ã–·olar •ð‘ˆeneSis and Reduct‰¤on in•ˆTooŽµh Nunber•œ

Anƒ_]e OrthodonŽµisti•@32! 1•P18, 1962

—EŽå•ˆ•ˆ•áˆó’@, SŠÇ•@Š÷, •ö•ve’×”¢, A. B•ê— •@a–Ê—Æ‚Å•Ü•Œ•\•••@‚â, S’Ý
Thiri Molar A“xeneSis and Size Re‰JC”©rtl Of`•@the

R‘•Žè—^‚êin•á–„eŽµh, NaŽµure 200iŒù88“_89ƒRˆê•Z’Þ

‚é•›•›•@•@•E‚ÅŒê•P‰_, P. J‹@, 01iver•‘C•H•@P•ê— •@•n—¼‘D•Ä•¶ius, G•›•›

•¿•‘•“”Õa’uŽí•B–L•x•ö‹@ˆ¯—‹_”Õe•Œ1•Hy
6•@•B•ˆ•ˆ‘¦ŽžŽî•ã•@‘Í.”¥•d•@‹}nd•@“ø1en”_•@‚¸. WˆÓ—‹•@A‹@odŠÌ‹Êia‰¤n EcŽµ•ZŠ›

ŽÔ‚Å•b•u nysŠ¨‹C–\Žå’••B America.n JourƒÁ-•q] •¿•ç•@•ZƒÁ•EŽµ•dodon—®cs

•á‰J•@Or‚êSu’šgery, 26‚«•@‚¿0‚¤-‚¤07, 19•û

62e SŒ‚erber, G•E—–eƒ^AnodonŽµiae Oral SuŒ˜e—\••0‡ka•H

—¤d‚¤•Ø.ne‹ž•@‹}nd Or•ï•H•@PaŽµhoƒ†o•ªy‚Ü•@—O‚«•@7‚¤-82— 196‚¤

63.•@Dahlberg, •ð. A•d•@The Chan–¨in•nDenti—®on of Man‹@

JouT•enal of American Denta•HA;sociation•B 32g•@676-690

‹T9•I

ˆê•ç1‚Á

—£B’“•ð’“Y

“oOS•bO•äU–L•öŽ›–á‰mg“ï•á

SC“ï‡‡•›•Œ•›‚·”Ç’“•´•öCI•ã’“



6‹å. Bjork, A•B, and Helm, S"•@PredicŽµion ofŽµhe age

ˆ¯•‘•“Ší‹l•“•fW‘‘•ŒdŠƒiŽt
65.•@•@B–~u‹©•@A. T•B, Or•eŽµhodontic TreaŽµme’¸and•ˆŽµhe

‹c•‘ng face•E Angle OrthodonŽµisŽµ•E 368 1‚Â1•I

66.•@orban, B., et al, Periodontics - A Co–Qep+‘\

SŽµ•Z•@Loui”l,•bhe C. ‡X.Šúosby Compa‹yŠñ19—^8

67e •ˆ•ˆWal‚¨On) Ralph; The Influence of EmlPŽµing

and ITrPaCted Third Molars on•@Žµhe Occlusion

Of TreaŽµed Cases,•HnŽµernaticnal Journal of

OrŽµhodonŒÜ•Z“š, 2‚Â‚«19‚¤7

68. Ford, J•B W•d Journa] of the American DenŽµal

AssociaŽµion, Vol•B 27i 1863-1872•@- 194,0

ˆêŽq2•H



PaŽµi_enŽµ

‘‚ABlŽv•@—Ê

10W•êR•@•HNC•HSOR CROWD•HŽžG

Ori”Ninal Fi‹a]_

nO

SeVere

‹O

•EoderaŽµe

“d•H‚¤-ghŽµ

SeVere

’@OderaŽµe

nO

SeVere

S•HighŽµ

nO

•ÐeVere

nO

moderaŽµe

—ìliƒ_hŽµ

nO

SeVere

nO

•„oderaŽµe

nO

SlighŽµ
SeVere

SeVere

moderate
Sl‰¤g‹®
’^oderaŽµe

Š³•HighŽµ
“šlighŽµ

SeVere

moderaŽµe

•EoderaŽµe

SpaCeS
moderaŽµe

mod eraŽµe

‰àeVere

nO

‰éO

SpaCe“d

moderaŽµe

Slig•EhŽµ

nO

‹|•l••

‘üeŽµenŽµŽO_On

nO

nO

‰_]‰¤ghŽµ

ŒDl‚¤ghŽµ

SeVere

Sligh•ã

‚êO

nO

—ìlighŽµ
SlighŽµ
ŽO˜j‰¤‘ˆhŽµ
—ìlŽåghŽµ

nO

S•HighŽµ

nO

•Eod eraŽµe

nO

SlighŽµ
S]•H’ÀhŽµ

Sil–¨hŽµ
‰_li••—ž

SlighŽµ

nO

SlighŽµ
‚©.i•\Žµ
SlighŽµ
nO

’ß‹T

’²oderaŽµe

moderaŽµe

ne

nO

S•HighŽµ
Sƒ†•[ighŽµ

nO

•uŽR‚Ö‚Æê̂‚Â̂êŒÜ‚Åƒq,-•Ú0780/O12‚Äƒm•ã•{‚ƒm/‚ç78Qƒmn12?ƒm"Œù̂ê‚Â•ÚU7•E80ƒm•Ẑê12‚Âƒm‹ã•E‚ƒm•Ú0•\Žq890‹T2
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留AB轟配　工Ⅴ

塑坦埋撃旦垣連理呈エコncisor堕盟畦立退

1e No significan七correla珪ons origina工　もo final records.

2・ Changes∴final七O re七en珪on records associa七ed wi七h.∴.言。

諾罵言…主語霊m豊s漂‡NB　三言薄霧
3. Changes original七o re七en珪on associa七ed wi七h.●.

諾葦……藍豊富書誌paCe　　蔀:競る

曹AB主監　Ⅴ

塑塑瑳堅塁垣‡n七ercanine謹重工n七ermolar畦上韮塑

エn七e耽anine挫迫塑

lo No s王gnifiean七COrrela珪ons original七O鉦nal recordse

2●　Changes final to re七ention records ass㊥Cia七ed

ae changes in SNB’

be changes in overje七

Ce Changes in lower‘ 3-nCisor‘ CrOWding

3e Changes original　七o re七ention associa七ed wi七h‥。

諾葦器謹書霊嵩豊e七謹e　‡≡羅擬
工n七ermolar Width

信Changes original七o拒nal a烏SOCia七ed wi七h.
aの∴Changes　己n r〇七a七ions r雲

b●　Change霊in upper incisor. to NA r=

C. Changes in in七erinCisal angle r=

5o Changes final　七o re七en七ion associated wi七h。...

争e cha費ges∴in∴r〇七a珪ons r= ○○罪1
b・ Changes in overbite r= O.3

6。 Changes or‘iginal七o re七ention associa七ed

ao cha機争eS in upper incisor∴七o NA r=

b○　○hange罵in∴r〇七a七ions r纂
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甲ABl思　Ⅴ工

錐整理g旦重工里R〇七a琉Q鵬

1e Changes∴Original七O final associa七ed with.二〇
a. changes in in七emolar wid七h r= 0.397巧
b. changes j「n OVerjet r= Oo巧

2e Changes fina,1七o re七en七ion assoc王a七ed wi七he‥

a. changes in exせaction space

b。∴Changes in overbi七e

c. cha.nges in in七emolar wid七h

d●　Cha.nges jn occlusa|　p|ane angle

a'　Cha′ngeS in in七ermolar wid軸

b. changes in overjet
禽. Changes in ANB

3. Changes ori雪inal七o re七ention associa七ed with.‥
r霜　○。290賢
r=　Ot再0086
r雲　0。巧871

甲AB鼻E V工工

塾捜垣Ex七rae琉on速塑些婆

1. Changes orig与-nal七o final associa七ed wi七h

aの　changes in

b●　Cha.nges　土n

Ce Changes in

2●　Changes∴final

a○　○hange轡　うり

b●　Changes in

Ce Change塞　王n

d○　○h寮nge纂　王n

e. chan雪es in

嵩‡e　　　詩篇
七O re七en七ion associa七ed wi七h農.。

SNA
OVerje七
r〇七a七ion罵
王n七e丁incis急・1 a噂裏e
SNB

r墓0後宮77う2
r墓: ○○与8勾81

r=　0.6Lけ11

r墓　0.6697う
r雲　0.67187

30 Changes ori筆jnal七o re七ention associa七ed wi七h.‥
ae changes in lower incisor cr‘OWding r= O。50512

b・ Changes iY`士hird molars r= 0.55582

甲ABIB Vエコ工

塑迫確率箪工里堕せM01ars

le No significan七COr‘rela七ions original七o finalo

2・ No significan七COrrelations f'inal　七o re七ention.

3. Changes original to re七ention associa七ed wi七h.‥
a・ Changes in ex七raction spaces r= 0.呪7鴫
b. changes in lower imisor crowding r= O●互7536
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