























EAnHNIKH OPa0AONTIKH EneEQPHEH

Luvévteun / Interview

opBobovukoUs akadnuaikous angifei va kataotpéyel auth
v 100pponia. Luvends, n adikétnta Ba npénel va anoga-
oioe1 €dv ekupd autd nou kdavel éva akadnpaikd ibpupa. Lus
namés yKavyKotepikés taivies, 1o nAuvtnpio tns yeitovids
fntav ouxvd n "Bripiva” yia 1o napdvopo kannigid oto niow
pépos onou AduBave pépos n npaypaukn dpdon. AugiBa-
Aw edv o1 1610kTNTES 010 Niow péPos aképtovian goBapd tn
Bewpia wwv koAAapiopévwv yiakadwv. Ouaiaoukd, n e1di-
kotnta Ba npénel va anopagciosl edv 10 akadnpaikd nepi-
Bannov ivan oudnnote nepioodtepo and pia npdooyn yia
éva endyyeipa nou Qaivetal va €xel anopaaciosl Nws n em-
othpn givar doxetn. Edv AngBei AaBos anégacn, to endpe-
vo Bhpa sival vuxtepivo oxoneio oe kovotkd Konéyio.

Ap. Bowman: O Bob Keim, ouvidkins tou nepiodikoU
Journal of Clinical Orthodontics napathpnoe npdopata nws
o agpaviopds s "6idyvwons" atnv opBodovukh napané-
pne oav napadeypa artov augavopevo apiBp6 twv KAVIKGOV
nou anogacizouv anid Baocizépevor oe pia navopapikh
akuvoypagia. Ané v dadn épws nileupd, éxoupe autous
nou moteuouv 6u 10 péliov pas eaptdtal ané akdéun mo
ekilenopéves texvonoyies (n.x. capwaes kwvikhs 6éopns,
pOUNOTKA cuathuata KAuyns cuppatwv Kal ta cuvaen). Ti
MOTEUETE Y10 AUTES TS akpaies andyers;

Ap. Johnston: Eivan andé. Mavrote, 6da éxouv dounéyer
apkewd kand wote va otnpi§ouv pia npakukh. Otav 6Aa
bounevouy, tinota 6ev neipdzel. Edv Aoindv epaviotei
kanoios pe pa pen 16éa (kan éxouv undp€el nondoi), Ba
npénel va eivar npaypaukd nodu tpen yia va undpéer
KAnote pa npépa upwpias. Auth n Bgpansguukn avapxia
kaBpentizetn ous ypantés egetdoels tou American Board.
Aev pnopouv va BEoouv NPaypatikés EPWTNOEIS OXETKA e
v opBobovukn eneidh dev undpxouv anavinoels ous
onoies va ouppwvouv. Mnopeis va dnpioupynaeis aténon
ootou; Ba pnopoucss va "kdyeis" tous topeis; Kdnoior
Aéve val, kanoiol 6x1. Avt yia auto, enopévws, n Emtponn
npénel va BEtel EpWTNOEIS yIa TS ONOiES UNAPXOUV OUYKE-
Kpipéves anavtnaoes, 6nws, "noto gival to velpo tou Heu-
tepou Bpayxiakou 16€ou;" Bewpeital, NpoPavws, Nws £av
yvwpizels anavinosis oav auth gioal enions o Béon va
oxedidoeis Oepaneia, va kapyels cUpA Ka1 va PETAKIVACEIS
b6vua.

Ap. Bowman: Edv, oUupwva ue npdogates He£Tes, n xpn-
ouétnta wwv cupBaukdv NAdyIwY KEPAROUETPIKOV aKTvo-
YPaQItV éxel 1ebei und apugioBhtnan, Noia n yvdLN aas yia
Tov 6o wov oY mo Aenmopepiv otoIxeiwv nou napdyo-
vian ané v nieKTpovikh topoypapia kwvikhs Séapns; Eiven
anfids anavinogs NPos avazntnon EpWINCEWY;
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starched collars. In effect, the specialty will have to
decide if academia is anything more than a front for a
calling that seems to have decided that science is irrele-
vant. Given a wrong decision, the next stop is night
school at a community college.

Dr. Bowman: Bob Keim, the editor of the Journal of Clin-
ical Orthodontics, recently noted with the use demise of
“diagnosis” in orthodontics and cites as an example the
rising number of practitioners who make their decisions
based simply on the panoramic film. Yet, on the other
hand, we have those who believe that our future lies
with the use of ever more sophisticated technologies
(e.g., cone-beam scans, robotic wire-bending, and the
like). What do you make of these extremes?

Dr. Johnston: It's simple: everything has always worked
well enough to support a practice. When everything
works, then nothing matters. So, if someone comes up
with a crazy idea (and there have been many), it has to
be really, really crazy for there to ever be a day of reck-
oning. This therapeutic anarchy is mirrored in the Amer-
ican Board written exam. They can’t ask any real ques-
tions about orthodontics, because there aren't any
agreed-upon answers. Can you grow bone? Should you
“blow-out" the incisors? Some say yes; some say no. So,
instead, the Board has to ask questions for which there
are concrete answers, like "what's the nerve of second
branchial arch?" Apparently it is assumed that, if you
know answers like this, then you can also plan treat-
ment, bend wire, and move teeth.

Dr. Bowman: If, according to recent surveys, the useful-
ness of conventional lateral cephalograms has been
called into question, what do you see as the role of the
much more elaborate data produced by the cone-beam
CT? Is it just answers in search of questions?

Dr. Johnston: Perhaps so. After all, something isn't use-
ful just because it's used. There currently are no 3-D
"analyses" for the average orthodontic patient, and
there probably will never be any 3-D "growth studies”
to supply norms. Except for a canine in a mysterious
spot, or a bump that nobody knows what to do with, or
something of that nature, the cone-beam, at least for
the time being, is a high-tech source of panoramic radi-

7



Luvévteutn /nterview

HevLenic ORTHODONTIC ReviEw

Ap. Johnston: Tows eivar €101, Lo kdww-kdw, kdu dev givan
xphaipgo anims kal pévo eneidn xpnaolponoigital. Aev undp-
xouv ohyepa tpiodidotates "avanuaoeis" yia tov péco opbo-
Hovukd acbevih kan npopavas, dev Ba undpouv noté tpio-
Sidotates "penétes augnons” nou va tpo@odotouv npodu-
na. Ektés ané tnv nepintwon evos Kuvodovia g puothpia
Béaon, n evos e€oykpatos yia 1o onoio kaveis dev Eépel 1 va
kavel, h kdu ttolou €idous, n kwvikh &éoun, touddxiotov
€ni tou napdvios, ival pia Nnyn navopapikwv akuvoypa-
Qv ka1 diodidotatwv nAdyiwv kKepanoypagnudtwy uyn-
Ans texvonoyias, nou unokental o kAagoikh avdduon. Ie
teikn avdduon, wotdoo, unontevopal nws n unépbeon Ba
anodexBei 10 mo evoxAnukd npdBanpa. O,u &poupe yia
v unépBeon npoépxetal and ta Siodidotata gtoixeia twv
egputeupdtwv tou Bjdrk. H 1kavotntd pas va xpnaipgonor-
oupe us dopés nou n epyaaia tou Bjork édaie ou eivan ota-
Bepés Ba kaBopizetar ané v €kdva Nou o1 NPOYPAUHAT-
otés Tou unofoyioth pas agnvouv va doUpe. Na va kavou-
e, yia napdderypa, unépBeon twv kdww yvabwv oe duo bia-
otdoers, unepBétoupe atous yvabiaious népous. Ze 1P1061a-
otatn pop@n, wotéoo, ta kavdma "anopakpuvovial” peE
tov xpévo. Movo dtav e€etdzoviar and 1o nAd NEPTOUV 10
éva endvw oto dnfo. O1 npoypappauctés Ba npénel va
KAvouv @iKth thv unépBeon oo XwPOo KapnuAwy emMeavel-
wv h otaBepidv onpeiwv avapopds. Edv undpxel aftnpa
ayopds yia autav v duvatdtnta, o1 taipies Ba tnv napé-
xouv, €dv dev undpxe dev Ba tnv napéxouv.

Ap. Bowman: MNofliloi opBobovukoi nou tefciwoav 1o peta-
muxiaké tous npiv and nepioodtepa and 20 xpéwia ennpe-
dotnkav oe peyaio Babuéd anéd us apxés tou Charles Tweed
WS Npos th Hidyvwon Kal us OUVOOEUTIKES 1IKavotntes atnv
Kauyn ouppduwv. Auctuxds, Gaivetal nws n enidpacn tou
Tweed BaBnaia @Biva kai, pe pa €wiepikn paud, 1o I6pu-
pa Tweed deixval anp6Oupo va avayvwpice TS TEXVIKES Kal
Biofloyikés npoddous (n.x. cuokeués npoowpivis othpi§ns
(pivi-eputeUpata), aykima pe evowpatwpéves Kiioes) twv
onoiwv n Mpa ¢aivet nws éprace. And tn SN pou onu-
kh yovia gav kivikés opBobovakos, vopizw nws undpxouv
noiiés and us 16ées tou Tweed nou akdun Ba énpene va
exupouvtal. NMws ekAauBdvete gogis auth tnv katdotaon;

Ap. Johnston: H anpoBupia akdun ka1 va okeQteis tnv
anfayn anotenei ouvtayn yia anapxaiwon. Kanote ina nws
€av pnopouaca va ndw niow ka1 va kavw Kau anoé tnv apxn,
Ba npoonabouca va ennpedow tnv opdda tou Tweed va
e€etdoouv pe otoxaopd tnv opBonoyikh e€€MEn twv npay-
pdtwv. Motelw, yia napadsypa, nws Ba énpene va eivan
npoBupor ws Npos tnv eEgpelivnon s EPAPHOYNS TWV Hivi-
EUQUTELUATWV YIa Thv diatpnon s othpigns. Ma va em-

ographs and 2-D lateral cephalograms, which then are
subjected to conventional analysis. Ultimately, however,
I suspect that superimposition will prove to be the most
vexing problem. All we know about superimposition
comes from Bjork's 2-D implant data. Our ability to use
the structures that Bjork's work has shown to be stable
will be determined by the picture that the computer pro-
grammers let us see. For example, to superimpose
mandibles in 2-D, you superimpose on the mandibular
canals; however, in 3-D, the canals "splay-out" with
time. It's only when viewed laterally that they superim-
pose. The programmers will have to make it possible for
us to superimpose curved surfaces or anchor registration
points in space. If there is a market/demand for this
capability, the companies will provide it; if there isn't,
they won't.

Dr. Bowman: Many orthodontists who completed their
residencies more than 20 years ago were greatly influ-
enced by Charles Tweed's precepts in terms of diagnosis
and the accompanying wire bending skill-set. Sadly, it
seems that Tweed's influence is waning, and, from the
outside looking-in, the Tweed Foundation seems reluc-
tant to acknowledge technical and biological advances
(e.g., TADs, pre-angulated appliances) whose time
appears to have come. From my perspective as a practic-
ing orthodontist, I think that there are many of Tweed's
concepts that still should be honored. What is your take
on this situation?

Dr. Johnston: An unwillingness even to consider change
is a formula for obsolescence. I once said that if I could
go back and do it over again, I'd try to influence the
Tweed group to consider thoughtful, rational evolution.
For example, I think they should have been eager to
explore the application mini-screw implants to anchor-
age preservation. To survive, more is needed than fan-
tastic hands and great results. Easier, quicker, better: in
2009, any two will do.

Dr. Bowman: You indicated that you admired folks like
Ernie Hixon and Wendell Wylie. Could you elaborate?

Dr. Johnston: I believe I told you that I thought both of

these guys pretty much had everything figured-out. Both
were greatly unimpressed by "prediction," and it was
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Biwaers, xpeidzetan kAU NePIoaOTEPO ANd PaAVIAoUKA XEPia
kol Baupdoa anotenéopata. Eukondtepa, ypnyopdtepa,
kafutepa: 1o 2009 onoladnnote 600 and autd ta xapakin-
PIOTUKA €ival apketo.

Ap. Bowman: Apnoate va evwonBei nws Baupdoate avBpw-
nous 6nws o Ernie Hixon ka1 o Wendell Wylie. ©a pnopou-
oate va pas nefte dentopépeies;

Ap. Johnston: Moteuw éu oas ina nws vopza éu kai o1 500
autoi GvBpwno ixav nepinou ta ndvia unofoyiopéva. Aev
T0Us eviunwaiaze n "npoBAgyn”, ka1 n NPWIN £pyaacia tou
Wylie otnv keanopetpia htav auth nou pou €dwoe tnv
16éa y1a tnv Hikh pou Pitchfork Analysis. H eEunvada tous
motwOnke ouvorikd atnv e1dikéTNTa.

Ap. Bowman: O Wylie, Aoindv, eixe enions ouykpouoers pe
tov Ricketts onv npéBAeyn énws n &ikn aas siaBéntn avu-
napdBeon pe autdv oto French Lick, Indiana;

Ap. Johnston: O Wylie htav nodu "euyevikds" otnv avt-
6paan tou. Eyw, iows va pnv hpouv. EAfeiyel anodeitewy,
givan kabhkov tou kaBevos va avudpd oe kdu. Aev givan
anid kol pévo 1o va gioar “pikponpenns Kol kakondns",
givan KaBNKOV pas va iaote oKENTKIOTES.

Ap. Bowman: Eva aképun ap@ifeyopevo Béua nou katéfabe
eEéxouoa Béon katd n Hidpkela s kapiépas cas Ntav autd
s npaiuns Bepaneias. Baoizépevos o€ pia avadpouikn
penémn nou Snpocisuoate pe tov Gaibwva AiBigpdro, uno-
owmnpi€ate 6u n "npwiun Oepaneia” eival nepioadtepo a
"ané@aon enayyeipaukhs Siaxeipions” napd pia BioAoyikn
avdykn. Kanoia xpévia npotou kataingouv 6ies o1 "xpu-
oou kavova" NPOONuKES TWXAIONOINMEVES KAIVIKES peRETes
oucolaotkd oto id10 oupnépacpa, oupnepdvate 6u o1 "npw-
1yes" Bepaneies s Tagns II kootizouv ka1 Hiapkouv nepio-
o6tepo xwpis va odnyouv oe Hiapopeukd anotenéopata.
Nad givan 6da autd - abikd o1 wxaionoinpéves KMvikés
peféxes — 1000 apPifeyoueva;

Ap. Johnston: Katapxnv, o1 tuxaionoinpéves kivikés pené-
tes eivan ap@ineydpeves katd éva peydno pépos eneidn kata-
Anyouv g AdBos andvinon. Eyw éxw éva dAfo npoBAnua
PE TNV €VOAPKWON autou Tou 1aTpikou "xpucou Kavéva".
‘Eypaya kdnote nws o1 uxaionoinpéves KAvikeés Pe€tes pas
Ba éxouv oav aBéAntn cuvéneia tnv napaxwpenaon adeias yia
v epappoyh onolacdnnote Bepaneias onoladnnote xpowi-
Kh ouypn, yia navta. Nat; EGv kGnolos aonaotei to emxei-
PNHA Nws 01 TUXa1onoInpéves KAvikEs penEtes eival o POVos
TPONOS y1a va PNopoULE va yvwpizoupe ta ndvia, tote dev
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Wylie's first paper on cephalometrics that gave me the
idea for my Pitchfork Analysis. Their intelligence
redounded to the credit of the specialty as a whole.

Dr. Bowman: So, Wylie also had conflicts with Ricketts
on prediction such as your infamous French Lick, Indiana,
duel with him?

Dr. Johnston: Wylie was very "gentlemanly" in his oppo-
sition. I, perhaps, was not. In the absence of evidence,
it's everybody’s duty to argue against something. It's not
just being "mean and nasty," it's our duty to be skepti-
cal.

Dr. Bowman: Another controversial topic that gained
prominence during your career has been that of early
treatment. Based on a retrospective study you published
with Fedon Livieratos, you've argued that the "early
treatment" is more of a "practice management decision"
than a biological imperative. Several years before all of
the "gold standard" prospective randomized clinical tri-
als (RCT) produced essentially the same outcome, you
concluded that "early" Class II treatments cost more and
take more time without producing different end results.
Why is all of this — especially the RCTs - so controversial?

Dr. Johnston: Well, firstly the RCTs are controversial
largely because they came up with the wrong answer. I
have a different problem with our incarnation of this
medical "gold standard." I once wrote that our RCTs
would have the unintended consequence of granting
license to use any treatment at any time, forever. How
so? If you buy the argument that the RCT is the only way
we can know anything, then we can never study treat-
ments whose morbidity would preclude randomization
(the patients must be equally susceptible to all arms of
the trial and have no preference for any of the treat-
ments). For example, I can't see how we'll ever be able
to devise an ethical RCT for the long-term impact of
extraction versus nonextraction. Accordingly, we'll never
have answers to many of the questions that perturb
today’s clinical marketplace. Orthodontic entrepreneurs
ought to bless the RCT and all who believe in it!

Dr. Bowman: Hasn't this led to the common argument
that "we really don't know, but until we do, I'm going
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Ba pnopéooupe noté va peethooupe Bepaneies twv onoiwv
n voonpoéwnta Ba eunddize tnv tuxaionoinon (o1 aoBeveis
npénel va eivan e€ioou emppeneis ag dAous tous kAAdous tns
penétns kan va pnv Ggixvouv npotiunon o€ kapia and us
Bepaneies). Aev unopw, yia napddeypa, va dw nws Ba pno-
pEéoouE KANOTE va eMVONCOUNE pia nBikh tuxaionoinpévn
KAIvIKA peNétn OXeuka pe tnv pakponpdBeopn enidpaon tns
npaypatonoinons e§aywywv evavua otnv pn npaypatonoi-
non egaywywv. Zuvenws, dev Ba éxoupe NOTE anavinoels oe
nodid and ta epwitnyata nou anaoxofoldv v KMvIKA
npd&n onpepa. O10pBodovukoi emxeipnyaties Ba énpene va
eufoyoUv us tuxaionoinpéves KMvikés penétes kar 6Aous
60ous NMoteUouV O€ aUTés!

Ap. Bowman: Auté bev éxa odnynoel ato ouvnBigpévo em-
xeipnga nws "npaypaukd bev Epoupe, addd péxpr va
p@Boupe, Ba 1o kavw e Tov TPONo pou";

Ap. Johnston: Edv kpatoUoes éva 6nio ato kepa kanoiou
Kkon €Betes aniés epwnoels Oxeukd Ye tv npwipn Bepaneia,
Ba oroixnuduza nws Aiyor Ba néBavav and unepaiciodotia.
ANA4, ektés and autd to akpaio napddeypa, vopizw nws
noAnoi moteUouv Nws n emotnpovikh anddeién dev éxel 161-
aftepn onpacia wote va evdiapepBolv npaypaukd. Edv
gixes éva pikpd Kopudu pétandou h nAacukoU nou cou
npoo@epe évav kand tpono zwns tnv nepacpévn xpovid kai
"o1 agBeveis ivar xapoupevor”, Ba napanovidoouv; H npay-
MUK €pATNON €ival, og nolo BaBuéd npayuauka motevouv
01 Npaypaukd motoi;

Ap. Bowman: O fipevepydtns/kovwvioéyos Eric Hoffer
€ine Nws anotuxnpévol, anoyonteupévol ka1 Sucapeotnpié-
vol dvBpwnor €ival autoi nou kaBictavial "npaypaukd
motoi" Kal Nws 1a pazikd Kivapata givan aviaifd§iua étav
10 avtikpiopa Oev sivan 1000 onpavuké 600 10 va gioal
pépos tou Kivhpatos. Mws oxetizetan auté pe tnv opBodovu-
Kh;

Ap. Johnston: Agv vopizw va undpxouv 1o noffoi otnv
opBobovukh nou va givar "anotuxnpévol, anoyonteupEvol
kol ducapsotnpévor”. Enmopévws, pe npopavn eaipeon
kanolous and tous mo evBouaiwdels "yvabondyous” pas,
Hev vopizw 6u undpxouv toool noAnoi "npaypaukd motoi”
otnv wén pas.

Ap. Bowman: Mia ané us enikpioels KAnNoiwv OXeuka pe ta
gpeuvnukd anotefiéopata htav nws éxouv napaxBei "péoon
6po1" ka1 ta oupnepdopata nov Ba pnopoucav va eNnPea-
oouv v Bepancia Baoizovial o€ autoUs. Oa nBefa to ox6-
6 oas oxeukd pe m 6nAwon nws o1 opBodovukoi Bepa-
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to do it my way"?

Dr. Johnston: If you held a gun to someone’s head and
asked simple questions about early treatment, I'll bet
that few would die from over-optimism. But, short of
that extreme, I think many believe that the evidence
doesn't matter enough for them to really care about. If
you've got a little piece of metal or plastic that made
you a good living last year and "the patients are happy,"
then are you going to complain? The real question is, to
what extent do true believers truly believe?

Dr. Bowman: The longshoreman/sociologist, Eric Hoffer,
said that frustrated, dissatisfied, and discontented indi-
viduals are those that become "true believers" and that
mass movements are interchangeable as the substance
isn’t as important as being part of the movement. How
does that relate to orthodontics?

Dr. Johnston: I don't think there are all that many in
orthodontics who are "frustrated, dissatisfied, and dis-
contented." Thus, with the obvious exception of some of
our more enthusiastic "gnathologists," I don't think
there are all that many “true believers" in our ranks.

Dr. Bowman: One of the criticisms of some of the results
of research has been that "averages" have been pro-
duced and conclusions that might affect treatment are
based on them. Comment on the statement, that ortho-
dontists treat "one patient at a time" and not "aver-
ages."

Dr. Johnston: Like the football player who says he plays
games "one at a time," orthodontists treat patients one
at a time . . . but by the thousands. Averages keep you
from wandering off into the weeds, much the way a
good average blackjack strategy can minimize your loss-
es in Las Vegas. I would argue that prediction is always
going to be based on averages. It's like sending a letter
from Europe to 420 North Lake Street, East Jordan,
Michigan, USA. The first thing you do is put the letter on
ship or plane heading to "The United States." The geo-
metric center of the US is closer to the final destination
than that of any other country. When the letter gets to
New York, it is sorted and sent to a place called Michi-
gan, whose "central tendency” is considerably closer to
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nevouv "évav acBevh kdbe popd” kai 6x1 "pécous Gpous”.

Ap. Johnston: Onws o nodoogaipioths nou Aéel 6t naizel
Tous aywves "évav kdbe popd", o1 opBodovukoi Bepaneu-
ouv évav acBevih katd eopd ... annd katd xifiddes. O1 péoon
opo1 oe npopuAdcoouv anod 1o va NECEIS ata aypidxoptd,
onws pia kann péon otpawnyikh oto blackjack pnopei va
efaxiotonoinaoel us anwneés gou ato Aas Béykas. ©a uno-
othpiza nws n npéBAsyn Ba otnpizetan ndvia oe péoous
opous. Eivar oav va otédvels éva ypdppa and v Eupwonn
otn &ietbuvon 420 North Lake Street, East Jordan,
Michigan, USA. To npwto npdypa nou kaveis sivan va Banes
10 ypdppa oto kapdBi n oto agponidvo uné tov tito “The
United States". To yewuetpiko kévipo twv Hvwpévwv Mo
eIy givan mo Kovid otov teMké NPoopiopd and ekeivo
onolaodhnote dAfns xwpas. Otav 10 ypdupa @rdoer otn
Néa Yopkn, oufiéyetan kan otéfvetan o éva PEPOS NOU OVO-
pdzetan Michigan, tou onoiou n "kevipikh tdon" givan apke-
14 mo kovtd oto 420 North Lake ané éu to kévipo onoiao-
6nnote dnAns nofiteias. Metd anooténfetan otnv enapxia
Charlevoix, 6nou kateuBUvetan Npos t TaxudpopIkd ypa-
@eio East Jordan ka1 napadidetan otnv 066 420 North Lake
Street. O npoopiouds autds givar enions €vas pEcos Gpos,
Hebopévou 6u 10 ypdppa Ba pnopouce va sival yia onoiov-
bnnote pévea ekei. H 6An Sadikaaoia, wotdoo, katéine o€
pia kadn npéBAeyn, napéno nou Baoizetn ot péocous
6pous. v opBobdovukn, n npdBAeyn Baoizetn ot pia
aninfo&iaboxn péowv dpwv: avBpwnol, dppeves, naidid,
veapd ayépia, veapd aydpia pe Takes II, autoi pe peydnes
yowvies tou emnédou s kdtww yvabou, k.A.n. Otav Eepeivers
ané enoikodopnukés tagivounaoels, T0te 0 PéCos OPOS NS
teneutaias éykupns katnyopias ival to kadUteEPo nou pno-
peis va kdves. To va yvwpizoupe 1o péoo anotéeopa pias
ouykekpipévns Bepaneias, as noUpe pe Distal Jet h Herbst n
eEwaotopaukd pnxdvnpa, givan xpnoipo yia t BaBpovépnon
WV NPOodOKIV Kal yid thv npootacia pas and 1o va
MOVTIAPOUE OTO avandviexo.

Ap. Bowman: 6a ynopouce autd va avaxBei ota aykufa pe
evowpatwuéves kilioers;

Ap. Johnston: Anofutws. Tows 6ev éxoupe avaykn and ego-
TopIkeupéva aykuia yia kaBe 6ovu yia kaBs aobevh eo-
oov pnopoupe oto téios tns Bepansias va npayuatonoin-
ooue Kapyels oto oUppa. Ze ek avanuon, onws pe tnv
avanoyia tou taxudpopunpévou pas ypAaupatos, Xpeidzetan
évas nezoés taxubpopos yia va pie 1o ypdupa oto ouyke-
Kp1pévo taxudpopikéd kout. Ocov apopd ota aykUfa eni
napayyenia, us ouokeués tonoBétnons aykuniwv n ota
POUNAT MOU NPAyUatonolouV Kauyels, dev undpxel tnota
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420 North Lake than the center of any other state. It is
then dispatched to Charlevoix County, where it is further
directed to the East Jordan post office and delivered to
420 North Lake Street. This destination is also an aver-
age, given that the letter could be for anyone of several
people living there; however, the whole process has
resulted in a good prediction, even though it is based on
averages. In orthodontics, prediction is based on a suc-
cession of averages: humans, males, children, young
male children, young male children with Class IIs, then
those with high mandibular plane angles, etc. When you
run out of meaningful classifications, then the mean of
the last valid category is the best you can do. Knowing
the average effect of a particular treatment, say, a Distal
Jet or Herbst or headgear, serves to calibrate your expec-
tations and protect you against betting on the unlikely.

Dr. Bowman: Could this also be translated over to pre-
adjusted appliances?

Dr. Johnston: Absolutely. Perhaps, we don't need indi-
vidualized brackets for each tooth for each patient as
long as we can bend wire at the end. Ultimately, like our
posted letter analogy, it takes a mailman, on foot, to
drop that letter in your specific mailbox. With respect to
customized brackets, bracket positioning devices, or
wire-bending robots, there's nothing to be "for or
against.” You either like the results or you don't. It has
yet to be demonstrated, however, that any of them are
good enough to preclude the need for individual detail-
ing by the individual orthodontist for the individual
patient. Further, the problem with many of these "auto-
matic" schemes is that you can't easily build-in "over-
treatment.” I was with P.R. Begg just before his death.
He was showing me his notebooks and, page after page,
he said, "over-treat, over-treat, over-treat, the details
don't matter."

Dr. Bowman: Several years ago, you published a paper
discussing the difference in responses to light and heavy
orthodontic forces? How does that translate into today's
discussion of so-called "truly, light, optimal biologic,
bone-growing forces?"

Dr. Johnston: Chuck Boester and I studied 30 patients
whose treatment employed Ricketts’ sectional mechan-
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HevLenic ORTHODONTIC ReviEw

nou va givan "unép h katd". Eite oou apéoouv ta anotené-
opata h 6ev gou apéoouv. Anopével va anodeixBei, wotdoo,
nws kaBéva and autd eivar apketd kanoé yia va pnv xpeid-
zovian e€atopikeupéves Aentopépeies and kabe odovtiatpo
yia tov kG0e Eexwpiotd aoBevin. Emnnéov, 1o npdéBanua e
nonnés and autés us "autdpates” Satdgers eivan nws dev
pnopeis e0kona va evowpatwoels "unep-Bepansia”. Huouv
pe tov PR. Begg fiyo npiv 1o Bdvatd tou. Mou €bgixve ta
onpeipatd ou ko and oenida oe oefida éfsye "unep-
Bepansuw, unep-Bepanelw, unep-Bepanslw, o1 Aentopéper-
&s Hev éxouv onpacia”.

Ap. Bowman: Mepikd xpévia npiv, Snpoacieucate éva apbpo
010 onoio cuzntoUcate tn H1apopd oty avianokpion o
fimes ka1 10xupés opBodovukés duvdpes. Mws petappdzeta
quté otn onpepivi cuzhtnon v AsyOpevav "npaypau-
K@V, hmwv, uvoikav BioAoyikd, ooteo-augnukdv duvdpe-
wv";

Ap. Johnston: O Chuck Boester kai eyw pedethoape 30
aoBeveis twv onoiwv n Bepaneia epnepieixe (UNPAtKh Pnxa-
vikn Ricketts yia npos ta dnw petatdémon kuvodéviwy npos
anoguyn onolacdnnote tpIBns. Evepyonolhoaye ta tunpata
pe 3, 5, 8, and 11 ouykiés SUvaun. H yevikh 16éa ts npépas
ntav nws o1 1oxupés duvdpers dnpoupyouaav otnpign otous
Kuvodovies kal npokafiouoav Npos ta yyUs PETATOMon twv
you®iwv. ZUpPwva Ye auth tnv unéBeon twv " H1apopikmv
Suvapewv”, o1 hmes duvapes unotibetan nws ékavav to
avtifeto: petakivnon twv kKuvodoviwy, adfd oxi twv you-
Qiwv. Ta anotedéopatd pas dev ouppwvouoav. H odovukn
petakivnon (kal 0 ouoxeuzopevos noévos) htav Aiyo noAu
ave€dptntn and to eninedo dUvapns. Lhpepa avnouxoUpe
yia us opBodovukés duvdpers kar v algnon v ootwv.
Aev BAénw ns pnopoUpe va npoodokoUpe éu ta dévua Ba
unepvikhoouv tov pdkedo tns kivnons tou puikou ouotn-
Matos. Luvends, Ba Npénel va pwtnoels tous ooteoBAdates
Ko tous ogteokAdotes av n katdAAnAn SUvapn pnopei va
npokanéoel aufnon tou actoU Kai, eV 10 KAvels autod,
PWINCE Tous eqv éxel onpaacia to €i60s twv aykuAwy nou
xpnaigonoieitan. Mpogavws Ba Siaokeddoouv 160 600 Ka
EYW.

Ap. Bowman: Moo ftav to Mo onpavuké yeyovos otnv
Kapiépa oas;

Ap. Johnston: LuvéBn oétav doudsua yia 10 H1daktopikd
pou. H epeuvnukh HiatpiBh pou anaitnoe tpia xpovia nel-
papdtwv, kaBéva and ta onoia xpeidotnke U0 yepdtes nué-
pes. Hav éva e§mpeukd duokono oxédio, dedopévou 1dikd
tou 6u o1 npwtes 100 nponapaockeués anétuxav. To xel-

12

ics for canine retraction to avoid any friction. We acti-
vated the sectionals with 3, 5, 8, and 11 ounces of force.
The concept of the day was that heavy forces anchored
the canines and caused the molars to come forward.
According to this "differential forces" hypothesis, light
forces were supposed to do the opposite: move the
canines, but not the molars. Our results did not agree.
Tooth movement (and the associated pain) was more or
less independent of force level. Today we are concerned
about orthodontic forces and bone growing. I don't see
how we can expect teeth to overcome the envelope of
motion of the musculature. Accordingly, you'll have to
ask the osteoblasts and osteoclasts whether the right
force can grow bone and, while you are at it, ask them if
it makes a difference what kind of bracket is used. They
probably would be as amused as I am.

Dr. Bowman: What was the most influential event in
your career?

Dr. Johnston: It happened when I was working on my
PhD. My dissertation research required three years of
experiments, each of which took two full days. It was an
exceptionally difficult project, especially given that the
first 100 preparations failed. The surgery took about 12-
15 hours, followed by a day of neurophysiological
recording. I was in the middle of the second day of a
failed experiment, when I received a telephone call from
a local orthodontist who said, "I am going to take the
Ricketts course and I hear that you have written a paper
on prediction.” I said, "Yes, it won't work and let me tell
you why." He said, "0.K., well thank you very much" and
then he hung-up. Click! Well, much later, when I was
addressing the Cleveland Society just before going to
Saint Louis, I ran into to him during a coffee break. He
told me that he had spent $20,000 to learn all he need-
ed to learn about prediction - all the predictions were
the same! So, I said to him, "I tried to tell you that years
ago, but you hung-up on me." He looked me straight in
the eye and said, "That's O.K. for you to say, you have
time to think." Being skeptical is like a sixth sense. It
doesn’t take great intelligence; it merely requires that
you take time to think.

Dr. Bowman: You've probably influenced more ortho-
dontists in sheer numbers than anyone else in our histo-
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poupyeio &inpknoe nepinou 12-15 wpes akofouBouuevo
ané pia nuépa veupopualofoyikiy Kataypapwv. Huouv
010 €00 s SeUTEPNS NpéPas Vs anotuxnpévou neipdpa-
10s, 6tav 6éxBnka éva tnAepdvnpa and évav viomo opbo-
bovuké o onoios eine "Mpoketar va akofoubBhow tov
KUkAo pabnpdtwv tou Ricketts kar akoUw nws €xels ypayel
ia epyacia ndvw otnv npdéBAeyn”. Eina "Na, dev npdkel-
tan va dounéyer kar Apnoé pe va oou nw yiat”. Eine "Evia-
&, Aondv o euxapiotw nond" ko petd ékieioe. Kik!
MoAu apydtepa, Aoindv, étav pidoloa otnv Cleveland
Society npiv ndw oto Saint Louis, éneca endvw tou katd
evos Sansippatos yia kagé. Mou sine nws eixe §odéyer
$20,000 yia va pdbe 600 xpe1dzoviav OXeukd pe v npod-
BAgyn - 6nes o1 npoBAyers htav idies! Tou €ina Aoinév
"Eycd npoondBnoa va oto nw autd xpévia npiv, anid ol
Hou ékneioes 10 Aépwvo”. Me koitafe katdpata kan €ine
"EoU pnopeis va 1o fes auto, éxers xpdvo va oképteoa”. To
va gioal okenukiotns gival kdu oav pia €ktn aiocBnon. Aev
xpeidzetan peyann egunvada. Anfwms, anatei va Bpeis xpdvo
Va OKEQTEIS.

Ap. Bowman: Exete mOavis ennpedoel NeEPICOOTEPOUS
opBodovukous e kaBapoUs apiBpoUs and onolovdnnote
annfo onv 10topia pas. Ynapxe kGu otnv kapiépa aas yia to
onoio &igte mo unephPavos;

Ap. Johnston: Eival kdu oav tous "péoous épous” nou
ouznthoape npiv. Mepikoi and tous padniés pou ta katd-
pepav kanutepa anéd aious. Qotdoo, €ipal npaypaukd
unepnPavos yia 1o uynné eninedo enayysApaukéntas kai
Y10 10 EMTEUYHATO WV Pabntwv otous onoious gixa to npo-
vépio va S16a&w.

Euxapioties

I6aitepes euxapioties otous Gerry Samson, Sanjivan
Kandasamy, ka1 ®aidwva AiBigpdto yia tv oupBonn tous
ous EPWINTEIS NPOS ToV Péviopa, kabnynth cuvddenpo kan
@ifo pas.
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ry. Is there something in your career that you're most
proud of?

Dr. Johnston: It's a bit like the "averages" we talked
about earlier. Some of my students have done better
than others; however, I'm really proud of the high level
of proficiency and the achievements of the students I've
been privileged to teach.
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Luykprakn pené kegarlopetpikav avanuoewy / Comparative study of cephalometric analyses

Yuykpiukn penétn twv KEPAnopeTpIk®v avanuoewv

nou xpnaoionoiouvial yia tnv a§loddynon tou KPavionpoowmKoU
oupniéypatos. Mépos II - OBemhaia B¢on tns kaGtw yvdbou
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'Avandnpwtpia Kabnyntpia, Epyaotipio OpBobdovukns, Odovtiatpikn xonn, Apiototédeio Mavemothipio Osaoadovikns.
‘Avaninpwtis KaBnyntis kai Zuvioviaths tou Metantuxiakou lMpoypduuatos, Epyactipio OpBoboviikns, Odovuatpikn ZxoAn,

Apiototénesio Mavemotnpio Bsaoanovikns.

Assessment of cephalometric analyses used for craniofacial complex
evaluation: Part II - Sagittal mandibular position

Ioulia Ioannidou-Marathiotou’, Moshos A. Papadopoulos?

!Associate Professor, Department of Orthodontics, School of Dentistry, Aristotle University of Thessaloniki, Thessaloniki, Greece.
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of Thessaloniki, Thessaloniki, Greece.

AOMHMENH MEPIAHWH

ZKOIlOZ: ¥konbs auths tns peA€tns, htav va npoo-
Siopiotei n oBefiaia Béon tns kGtw yvdBou o€ oxéon
pe tnv npoabia Baon tou kpaviou, o deiypa eAlnvi-
koU nAnBuopou pe ouykdeiolakd npoBAnuata, oe
OX€0N PE TS TUYES avaPopds OKIW KEPANOHETPIKMV
avanuoswv kal eAANVIKOV 6edopévav.
IXEAIAZIMOZX MEAETHZ: Avadpopikh pefén.
XPONOZX KAI TOMNOX APAXHX: 1999-2002, Epyaoth-
pio OpBodovuikns, Apiototédeio Mavemothpio Ogo-
canovikns.

YAIKA KAI MEGOAOI: Xpnaiponoin@nkav 72 apxikes
nAdyies KeQanopeTpikEs akuvoypapies 1capibuwv
acBevmv (36 ayopia, 36 kopitaia) niikias and 8 ws
16 xpovwv (péon niikia 12,5 €twn), o1 onoies apxikd
1Xvoypapnbnkav kar katémv yn@ionoindnkav Kai
avanuBnkav pe xphon tou kepanopetpikoU Aoyiop-
kou Viewbox 2.5 petd ané katdAdnAn tpononoinon.
H otaucukn ene€epyacia npaypatonoinbnke pe 1o
foyiopiké SPSS 10.0 ka1 nepinduBave nepiypagikn
otauoukn, 6okiyacia Spearman’s rho, Cluster
analysis ka1 nivakes &nAns €1066ou. To eningedo
onpavukdtntas opiotnke oto P<0,05 yia 6Aes us
dokipacies. Ma tov édeyxo tou apdnpatos tns pebo-
6ou 6An n dradikacia enavaingOnke petd tnv ndpo-
60 4 eBoopadwv oe 40 tuxaio emieypéves akuvoypa-
¢ies. H a§ondynon tou npaypatonoinBnke pe tn
BonBeia tns dokipacias paired t-test ka1 tou pérpou
oupgwvias kappa.

[MAPEMBAZEILY: AcBeveis tns Kiivikhs tou Metantu-
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STRUCTURED ABSTRACT

AIM: The aim of this study was to determine the sagit-
tal position of the mandible in relation to the anteri-
or cranial base, in a Greek population sample with
malocclusions, in relation to reference values of eight
cephalometric analyses and data from Greek popula-
tion.

STUDY DESIGN: Retrospective analysis.

TIME AND PLACE OF STUDY: 1999-2002, Department
of Orthodontics, Aristotle University of Thessaloniki,
Greece.

MATERIALS AND METHODS: Seventy two pretreat-
ment lateral cephalometric radiographs of equivalent
patients (36 males, 36 females) were used aged from
8 to 16 years (mean age 12.5 years). These were ini-
tially traced and then digitized and analyzed by the
cephalometric software Viewbox 2.5 after appropriate
adjustment. The statistical analysis was performed by
the SPSS 10.0 software and included descriptive
analysis, Spearman’s rho test, Cluster analysis and
cross-tabulation tables. The level of significance was
set at P<0.05 for all tests. In order to assess the error
of the method, the whole process was repeated after
4 weeks using 40 randomly selected radiographs. The
latter was performed using the paired t-test and the
kappa measure of agreement.

INTERVENTIONS: Patients from the Clinic of the Post-
graduate Program in Orthodontics of the Aristotle
University of Thessaloniki.
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xiakoU Mpoypdupatos OpBodovukns tns Odovuatpi-
kns Ixonns tou Apictoteneiou MNMavemotnpiou Bgooa-
Aovikns.

KYPIEY METPHZEIX: Tuvoiikd xpnoigyonoinbnkav 8
kepanopetpikd onpeia kar 16 kePaANOPETPIKES peTa-
BAntés.

AMNOTEAEEMATA: NapatnphBnkav Siapopés otnv
ektipnon tns oBefiaias Béons tns katw yvdBou peta-
&U twv kepanopetpik®my avaAuoewy kal o1 drapopés
autés apopouaav kupiws tnv aflofdynon tns Béans
s Katw yvabou ws "kavovikn". O1 drapopés autés
SramotwOnkav petau wwv opddwv petaBantmv nou
Sdiaxwpiotnkav pe Bdon: (a) tn ywvia SNB, (B) to eni-
nedo avagopds tns npoécbias Bdons tou kpaviou SN,
ka1 to onpeio Pogonion, kaBws kai pe Baon (y) to ni-
nedo avagopds tns dpavkpouptns Kal 10 onpeio
Pogonion. Enions napatnphBnkav Siagpopés petagu
tou 6eiypatos eAlnvikou nAnBucpol 6oov agopd
v a&loddynon tns Béons tns kdtw yvaBou avdnoya
e ta 6uo eninedo avapopds nou xpnaiponoinbnkav,
6nAadn tns np6éabias Bdons tou kpaviou SN h tou
emnédou tns Opavkpouptns.

ZYMIIEPAEMATA: O npoabiopiopds tns moioukns
aglonéynons tns oBemaias Béons tns kdtw yvdBou
napouaoidzelr di1apopés petal twv petaBAntov twv
KePaNopETPIK®Y avanloswyv nou xpnaoigonoindnkav
otnv napouca penétn, o1 onoies @aivetal va ogeifo-
VIOl KUpiws otn xpAon Twv YECWV TIPHWV avapopds
Kal Twv WUMKOV anokficswv nou npoteivovial and
tous dnpioupyoUs tns KAOs pias KEQanNoUETPIKAS avd-
Auons ka1 o1 onoies op100€TOUV pE H10POPETIKES TIUES
v "Kavovikn" Béon tns kdtw yvdabou.

Né€ais kada: Kepanouetpikn avdduon, cuykieioiaka
npoBAnpata, oBefiaia B¢on kdtw yvabou

EAA OpBod EmO 2009;12:15-33.

Mapenn@Bn: 02.02.2009 - Eyive dekth: 01.04.2009

EIXAFQrH

H ouppetoxn tns Béons tns katww yvabou otn Hraudppw-
on Hop@ONOoYIKWV TUNWV TOU NPOOMMOU EXEl NEPIYPAPEI
anod ta péoa tou nponyoUpsvou aiwva. H npdabia h oni-
obia Béon s oe oxéon pe tn Bdon tou kpaviou Kkai o1
oTpoQEés Mou napoucidzel pe anotéfeopa tnv dlfote
annou BaBuou Babid h avewypévn dhEn, BewpnBnkav
oualaoukés yia tnv tagivopnon twv Sidgopwv tinwv tou
npoownou oto oBeaio kan kataképupo eninedo (Bjork,
1955, 1968; Bjork kan Skieller, 1983).

01 nepiocdiepes and us kepanopeTpikés avanUaoels nou

16

MAIN MEASUREMENTS: Eight cephalometric land-
marks and 16 cephalometric variables were used.
RESULTS: Differences in evaluating the sagittal posi-
tion of the mandible were observed among the
cephalometric analyses and the main differences con-
cerned the evaluation mandibular position as "nor-
mal". Those differences were found among the
groups of variables which were categorized based on:
a) the SNB angle, b) the reference plane of the anteri-
or cranial base SN and point Pogonion as well as c) the
Frankfurt horizontal reference plane and point Pogo-
nion. Furthermore, differences were observed among
the Greek population sample with regard to the
assessment of the mandibular position depending on
the two reference planes used, namely the anterior
cranial base SN or the Frankfurt Horizontal.
CONCLUSIONS: The qualitative evaluation of the sagit-
tal position of the mandible presents differences
between the cephalometric analyses variables
employed in the current study, which seem to emerge
mainly from the use of mean reference values and
standard deviations suggested by the originator of
each cephalometric analysis and which demarcate with
different values the "normal" mandibular position.

Key words: Cephalometric analysis, malocclusion,
sagittal mandibular position

Hell Orthod Rev 2009;12:15-33.

Received: 02.02.2009 - Accepted: 01.04.2009

INTRODUCTION

The participation of the mandibular position in the
development of facial morphological patterns has been
depicted since the middle of the past century. Its anteri-
or or posterior position in relation to the cranial base as
well as the rotations it presents resulting in variations
from deep to open bite, were considered significant for
the classification of the different facial patterns in the
sagittal and vertical planes (Bjork, 1955, 1968; Bjork and
Skieller, 1983).

Most of the cephalometric analyses suggested at differ-
ent times include measurements for evaluating the
sagittal position of the mandible. Those measurements
depending on the author were based on different
anatomic landmarks, for example (a) point B which is an
alveolar point located at the innermost point of the
mandible between lower alveolus and Pogonion, and
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éxouv npotaBei katd kaipoUs EUNEPIEXOUV UETPNTEIS Yia
tov npoadiopioud s Béans s katw yvabou oto oBem-
aio eninedo. O1 petphaoels autés avdnoya pe Tov ouyypa-
@¢a, Baoiotnkav os S1apopetkG avatopikd onpeia, énws
yia napdadeiypa (a) to onpeio B nou gival ouciaoukd gat-
VIOKO onpegio Kal evionizetal oto o £€0w onpEio tns KAtw
yvdBou avapeoa oto Katw eatvidio ka1 oto yéveio ka (B)
10 Nnwywvio onpeio (Pogonion, Pog n Pg) nou eivan oke-
Aeukd onpeio kar Bpioketa oto mo npdabio onpeio tou
noywva (Downs, 1948; Riedel, 1952; Steiner, 1953;
Jarabak kan Fizzell, 1972; Ricketts ka1 ouv., 1979; k.4.).
EmnAéov, n oBemaia B¢on tns kdtw yvdBou exupndnke
oe oxéan pe duo Sapopeukd enineda avapopds: o eni-
nedo tns npdaobias Bdons tou kpaviou (SN) kot to enine-
60 tns Opavkpouptns (FH). Onws eivar puoikd, katd kai-
pous diatunwOnkav Sixoyvwpies oe oxéon pe tnv a§iom-
otn Xphon autav twv dUo emnédwv.

‘B, 60ov agopd tnv npdécbia Bdon tou kpaviou (SN),
auth Mapoucizel PIKPOTEPO UNKOS OE MEPINTWOEIS
ouykigiolakwv avwpafcov Tagns III katd Angle, eva éxel
peyanutepo pnkos o nepintwoels Tagns 11 (Harris, 1965;
Horowitz ka1 ouv., 1969). Emniéov napamnphbnke 6u n
npootia Bdon tou kpaviou napouaidzel pa kAion npos
10 €nPOs Kot ENAvV O NEPINTMOEIS «onioBias otpoPns»
s kdww yvaBou, evdd og nepintwoels «npoabias otpo-
@hs» napoucidzel pia kAion npos ta gunpds Kal KATtw
(Bjork, 1947; Solow kar Tallgren, 1976). ©ewpnBnke
ouvenws ou 1o eninedo tns Nnpdabias Baons tou kpaviou
ouoxetizetal, 600v apopd tv kateUBuvon tou, UE tov
wino tns ouykigioiakhs avwpanias.

‘000 agopd 1o eninedo tns Gpavkpouptns (FH), o1 Hid-
PopEs anoknioels Tou NPos ta endvw h NPos ta KAtw o€
oxéon e 1o opizévuo eninedo, pnopei va odnyhcouv o€
Sapopeukn afioAdynon twv HopPONoYIK@Y WNwv Tou
npoownou. Enions ta avatopikd onpeia pe ta onoia opi-
zetan 1o eninedo tns Opavk@oUuptns Pnopsi va napouaid-
zouv &1apopes Bionoyikés pop@onoyikés S1aKUPAVOETS.
‘Ero1 6tav 1o unokdyxio onpeio (Or) Bpioketan oe xapnAn
Béon, Adyw avenapkoUs avdantugns ts dvw yvdbou n
Aoyw supeyéBous opBanpikou kdyxou, €xel oav anoténe-
opa pa au§npévn NPOCWMIKA ywvia Kal Katd cuvéneia n
Kdww yvdbos va ekupdtan 6u Bpioketar o€ mo npodobia
0¢on (Bjork, 1951; Downs, 1956; Bjerin, 1957; Thurow,
1977; Philippe, 1979; Moorrees kar ouv., 1995; Bishara
ka1 Athanasiou, 1995).

Autés o1 Hakupdvoers, 1000 tou emnédou s dpav-
Kpouptns 600 ka1 tou emnédou tns npdobias Bdons tou
kpaviou, emBeBmwOnkav ka1 and tous Lundstrom kan
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(b) point Pogonion (Pog or Pg) which is a skeletal point
found at the most anterior point of the mandible
(Downs, 1948; Riedel, 1952; Steiner, 1953; Jarabak and
Fizzell, 1972; Ricketts et al., 1979; etc.).

Furthermore, the sagittal mandibular position was
assessed in relation to two different reference planes:
the anterior cranial base (SN) and Frankfurt Horizontal
(FH). Naturally, dissensions were raised related to the
reliable use of those reference planes.

Moreover, the anterior cranial base (SN), presents
decreased length in Class III malocclusions, whereas
increased length is observed in Class II malocclusions
(Harris, 1965; Horowitz et al., 1969). Furthermore, the
anterior cranial base exhibits an anterior and superior
inclination in cases with "posterior rotation" of the
mandible, while in cases with "anterior rotation”, an
anterior and inferior inclination is observed (Bjork, 1947;
Solow and Tallgren, 1976). Consequently, it was
assumed that the direction of the anterior cranial base
plane is associated to the type of malocclusion.
Regarding the Frankfurt Horizontal (FH), the various
superior or inferior inclinations it exhibits in relation to
the horizontal plane, may lead to an altered evaluation
of the morphological facial patterns. Additionally, the
anatomical landmarks defining the Frankfurt Horizontal
plane may demonstrate various biological-morphologi-
cal variations. Accordingly, when point Orbitale (Or) is
located inferiorly due to insufficient maxillary growth or
due to a large orbital socket it leads to an increased
facial angle, and consequently the mandible is estimat-
ed to a more anterior position (Bjork, 1951; Downs,
1956; Bjerin, 1957; Thurow, 1977; Philippe, 1979; Moor-
rees et al., 1995; Bishara and Athanasiou, 1995).

These deviations of both Frankfurt horizontal and the
anterior cranial base plane were also confirmed by
Lundstrom and Lundstrom (1995), who suggested to
take the lateral cephalograms in natural head position
(NHP) according to the natural head orientation (NHO)
in order to avoid this problem. Moreover, Junger et al.
(2000) noted that Frankfurt horizontal plane cannot
replace the anterior cranial base plane and according to
their findings they assume that the most reliable refer-
ence plane is located equidistant to those planes. Final-
ly, Incisivo and Silvestri (2000) suggested for the above
mentioned reasons a method to control the correct posi-
tion of the anterior cranial base and the Frankfurt hori-
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Lundstrom (1995), o1 onoiol y1' autd to Adyo npoteivav n

ARYn 1wV KEPANOUETPIKWY aKUVOYPAPIOV va yivetal HE

Quaikh otdon tns kepanns (Natural Head Position, NHP)

oUpPwva Ye Tov QUOIKOG npoocavatoMopd tns kepanns

(Natural Head Orientation, NHO). Enions, o1 Junger ka

ouv. (2000), 6raniotwoav 6u 1o eninedo tns pavk@oup-

wns Sev pnopei va unokataothoel to eninedo tns npdabias

Baons tou kpaviou kar pe Bdon ta cupnepdopata s

épeuvas tous Bewpouv, 6u to mo a&idémoto eninedo ava-

popds evionizetan oto hApiou nepinou tns andotacns
petagu wwv duo autwv emnédwv. TéAos, o1 Incisivo ka

Silvestri (2000), yia tous napandvw Adyous NpoteEIvav pia

péBobOo eAéyxou ths owotns Béans tou emnédou tns npo-

obias Bdons tou kpaviou ka1 tou emnédbou tns Opav-

Kpouptns, pe Bdon to eninedo nou gépetal kaBeta otnv

ntepuyoyvabiaia oxioun.

Opws, 1600 10 £ninedo tns npoabias Baons tou kpaviou

600 ka1 1o €ninedo tns dpavkouptns, napd us diaku-

pAvogls Mou NapoucIdzouv Kal s emkpioels nou 6éxtn-

Kav, napapévouv ws enineda avapopds ous nePIooOTEPES

and us eupéws XxpnoigonoloUpeves onpepa peBOSous

kepanopetpikhs avanuons.

To yeyovos 6u n afloddynon tns oBemaias Béons tns

Kdww yvaBou ané tous d1dpopous cuyypageis Baaizetan

annote oto onpeio B kar dAfote ato onpeio Pogonion o

oxéon dnfote pe 1o eninedo tns npdéabias Bdons tou kpa-

viou ka1 difote e 1o eninedo tns Opavkpouptns, KaBws

Kal 6U 01 NPOTEIVOEVES TIPES avapopds nou npoépxovial

and &iagopes kepanopetpikés avanuoels anoténeocav

upés ouykpions yia tnv a§londynon tns oBeMaias Béons

s Katww yvabou oe nAnBucpous S1apdpwv uUAmY Kal

ebvikothtwy, £€dwaoav 1o évauopa yia va npaypatonoinei

Mo ouykpiukn penétn petagu twv S1apdpwv Kepanope-

PIK@OV avaduoewv yia tov npoodiopiopd tns oBemaias

Béons tns katww yvabou oe deiypa eAfnvikou nAnBuaopoU.

Mo ouykekpipéva, otnv napouca pefétn n onoia anote-

nei to eltepo PéPOos pias yevikdtepns épeuvas, yivetal pia

npoondBsia npoadiopiopou ns oBefiaias Béons tns

Kdtww yvabou pe Bdaon us upés avagopds nou npoépxo-

vial ané kepafopetpikés avanvoss Eévwv ninBuopia-

K@V opddwv anfd kar and eAAnvika dedopéva.

Mo avanutkda o1 emuépous okonoi htav:

* Na a§iofoynBsi n oBefaia B¢on tns kdtw yvabou oe
oxéon pe tnv npoobia Bdon tou kpaviou kai pe ToO
eninedo tns ®pavkpouptns, pe Baon ta onpeia B ka
Pogonion, o€ oxéon pe TS TUPES aAvAPOPAs OKIWD
emAeypévaov kepanopetpikv avaduoswv kaBos Kai
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zontal plane, which was based on the plane drawn per-

pendicular to the pterygomaxillary fissure.

However, both the anterior cranial base plane and the

Frankfurt horizontal plane, despite the deviations they

might present and the criticism they received, are

included in the most widely used cephalometric analy-
ses today.

The fact that, the evaluation of the sagittal mandibular

position is based from some authors on point B and

from other authors on point Pogonion, in relation to
either the Frankfurt horizontal plane or the anterior cra-
nial base plane, as well as the fact that the suggested
reference values derived from various cephalometric
analyses are used to compare the sagittal position of the
mandible in populations of different race and nationali-
ty, was the incentive to perform a study comparing var-
ious cephalometric analyses in order to determine the
sagittal position of the mandible in a Greek population
sample. In the present study which is the second part of

a more general research, an attempt is made to deter-

mine the sagittal position of the mandible based on ref-

erence values from cephalometric analyses of foreign
population groups as well as from Greek data.

More specifically the aims of the study were:

¢ To determine the sagittal position of the mandible in
relation to the anterior cranial base and the Frankfurt
horizontal plane based on points B and Pogonion,
with regard to reference values of eight cephalomet-
ric analyses as well as to data from Greek population
samples.

¢ To assess the convergence or divergence of diagnos-
tic information derived from the use of the various
cephalometric analyses selected.

* To evaluate the possibility of applying reference val-
ues of cephalometric analyses derived from foreign
population groups for the evaluation of the sagittal
mandibular position in Greek population.

MATERIALS AND METHODS

The material of the present study comprised of 72 initial
lateral cephalometric radiographs of 36 male and 36
female patients, aged from 8 to 16 years (mean age 12.5
years) with varying degrees of malocclusion.

The material studied as well as the methodology which
was followed in this study, regarding the acquisition,
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pe debopéva anod enAnviké NANBuopo.

* Na OiepeuvnBei n ouykfion A anékiion twv
Sayvwoukmv nAnpo@opicv nou nPokUNtouv petd
ané xphon twv  610QpOpwV  KEPAAOHETPIKWV
avafUoewv nou emiéxdnkav.

* Na &iepeuvnBei n duvatdtnta eQappoyns Twv TUOV
avagopds twv KePAAOMETPIKWYV avalUoswy nou
npoépxovtal ané &ves nAnBuopiakés opuddes yia tov
npoadiopiopd tns oBediaias Béons ths kdww yvdbou
otov €AAnvikd nAnBuapé.

YAIKO KAI ME©OAOX

Yfiké tns napouons penétns anotéfeaav 72 apxikés nAd-
yies KEQANOUETPIKES akuvoypagies 10apibuwv aobevv
(36 avbpes ka1 36 yuvaikes) nfikias 8 ws 16 xpovmv (uéon
nAikia 12,5 éwn) pe Srapdpou Babuou BapUtntas ouykiel-
olakd npoBAnpata.

To uikdé nou e€etdobnke 6nws ka1 n peBodonoyia nou
akofouBnBnke otnv napouoa epyacia, 60ov apopd n
Anyn, 1xvoypdenon, yngionoinon ka1 a§ioidéynon twv
KEPANOUETPIKWVY aKTuvoypapiwv 6nws enfons kal th ata-
uoukh enegepyacia twv anotefsopdiowv Kal tov €Agyxo
tou o@danpatos tns peBodou, éxel hdn napouciacdei ava-
AuTIKG Katd t dnpoaieucn Tou NPWTOU UEPOUS TNS YEVI-
kdtepns épeuvas nou agopouaoe tnv nototikh agloAdynon
ins oBefiaias Béons tns dvw yvdBou (loannidou-
Marathiotou ko Papadopoulos, 2005).

Ltnv napouoca pedétn, nou agopd tnv noloukh afons-
ynon ts oBeaias Béons tns kdtw yvabou, xpnoiponol-
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Ei. 1. Ta kepanopetpika onpeia (Po, Or, S, N, L, B, D, Pg) ka1 ta eni-
neda avagopds nou xpnaoigonoinBnkav otnv napouoa penétn (FH:
eninedo tns ®pavk@olptns, SN: eninebo s npdobias Bdons tou
kpaviou, HP: kataokeuaopévo opizévuo eninedo pe ywvia 7° o€
oxéon pe 1o eninedo SN, /HP: Eninebo kdBeto and to onpeio N oto
eninedo HP, /FH: eninebo kéBeto and to onpeio N oto eninedo tns
Opavkpouptns.

Fig. 1. Cephalometric landmarks (Po, Or, S, N, L, B, D, Pg) and
reference planes used in the present study (FH: Frankfurt
horizontal plane, SN: anterior cranial base plane, HP: constructed
horizontal plane with a 7° angle in relation to SN plane, /HP: Plane
perpendicular to HP plane from point N, ZFH: Plane perpendicular
to Frankfurt plane from point N).

tracing, digitization and assessment of the cephalomet-
ric radiographs as well as the statistical analysis of the
results and assessment of the method error has already
been presented in detail at the first part of the general
research, which concerned the qualitative assessment of
the sagittal maxillary position (Ioannidou-Marathiotou

and Papadopoulos, 2005).

In the present study, investigating the qualitative

assessment of the sagittal mandibular position, in total

8 cephalometric landmarks were used and 16 cephalo-

metric variables were measured from 8 different

cephalometric analyses and Greek data (Fig. 1).

The variables and reference values used for the qualita-

tive assessment based on the suggested reference val-

ues of the corresponding cephalometric analyses and on
the reference values for the Greek population were the
following.

¢ Based on B point, the angle SNB from Steiner (1953,
1959), Tweed (1953, 1954), Jarabak (Jarabak and
Fizzell, 1972), Gianniou and Nasiopoulos (1994) and
Humboldt University of Berlin (Miethke, 1995), as
well as angle SND (Steiner, 1953, 1959), and the dis-
tances S-L from Steiner (1953, 1959), and N-B(HP)
from Burstone (Burstone et al., 1979).

* Based on point Pogonion (Pog, Pg), the facial angle
from Downs (1948, 1956), Ricketts (Ricketts et al.,
1979) and Miethke (1995), the angle SNPg (Jarabak
and Fizzell, 1972), the angles SNPog and FH/NPg
(Gianniou and Nasiopoulos, 1994), the distance of

19



Luykpran pené kegarlopetpikav avanuoewy / Comparative study of cephalometric analyses

HevLenic ORTHODONTIC ReviEw

nOnkav cuvotikd 8 kepanopeTpika onpeia kal Yetphon-

kav 16 kepanopetpikés petaBAntés nou npoépxoviav anoéd

8 kepanopetpikés avanuoeis kai and eAfnvikd dedopéva

(Erk. 1).

O1 petaBAntés kan o1 upés avagopds nou xpnaigononon-

Kav yia v noloukn alofdéynon tns toco pe Bdon us

MPOTEIVOHEVES TUES avaPopds TwV avuotoixwy Kepano-

HETPIKWV avanioswv 600 Kal PE TS UPES avagopds yia

tov eANnviké nAnBuop6 htav o1 akéAouBes:

e Me Bdon to onpeio B, n ywvia SNB twv Steiner (1953,
1959), Tweed (1953, 1954), Jarabak (Jarabak ka
Fizzell, 1972), Gianniou ka1 Nasiopoulos (1994) ka1 tou
Mavemotnpiou Humboldt tou Bepodivou (Miethke,
1995), kaBws ka1 n ywvia SND (Steiner, 1953, 1959),
ka1 o1 anootdoels S-L tou Steiner (1953, 1959), kar N-
B(HP) tou Burstone (Burstone kai ouv., 1979).

* Me Bdon 1o onpeio Pogonion (Pog, Pg), n npoowmnikn
ywvia twv Downs (1948, 1956), Ricketts (Ricketts kan
ouv., 1979) ka1 Miethke (1995), n ywvia SNPg (Jarabak
kan Fizzell, 1972), o1 ywvies SNPog kar FH/NPg (Gian-
niou kan Nasiopoulos, 1994), n andotaon tou onpeiou
Pogonion ané tnv kaBeto nou @épetal and 1o onpeio
Nasion (Na,N) oto eninedo tns ®pavkeoupins
(PogLNa) (McNamara, 1984), ka1 n anéotacn N-Pg(HP)
(Burstone ka1 ouv., 1979).

Auth n noloukh a§loAdynon twv petaBAntmv éyve pe v

ak6ioudbn kwbdikonoinon:

e TUS NEPINIOEIS ONou n uph tns petaBantis Bpébnke
péoa oto S1dotnpa s péons Upns + pias otabepns
anokiions 6nws npoteivetar and v KABe
KEPANOUETPIKA avdnuon, Xpnaigonolndnke
oupBonikd o api1Buos 2, o onoios kataxwpnOnke otous
nivakes tns napoucons epyacias pe v Eévoeign
"Kavoviké" kan avuotoixei oe kavovikn 0éon tns kdtw
yvatou.

* Tus NePINtOEIS 6nou n uph tns petaBAntns Bpébnke
pIkpdtePN tns péons upnhs + pias otabephs anodkions,
xpnaigonoinOnke oupBonikd o apiBuds 1, o onoios
KataxwphOnke otous Mivakes tns napouons epyaacias
pe v évdeitn "oniobia”, ka avuotoixei o€ oniobia
Béon tns katw yvabou.

e TS NEPINTWOEIS 6nou n uph tns petaBintns BpéOnke
peyadutepn tns péons uuhs = pias otaBepns
anékions, xpnolponoinBnke oupBonikd o apiBuds 3,
0 onofos kataxwpnBnke pe tnv évdeign "npdabia”, kai
avuaotoixei og np6adia Béon tns kdtw yvadou.
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point Pogonion from the vertical line drawn from
point Nasion (Na,N) to Frankkfurt plane (PoglNa)
(McNamara, 1984), and the distance N-Pg(HP) (Bur-
stone et al., 1979).
The qualitative assessment of the variables was made
according to the following codification.
¢ When the value of the variable was found within the
range of the mean value + one standard deviation as
suggested by the relative cephalometric analysis,
number 2 was assigned, which was recorded in the
tables of the study with the indication "normal” cor-
responding to a normal mandibular position.
¢ When the value of the variable was found smaller
than the mean value + one standard deviation, num-
ber 1 was assigned, which was recorded in the tables
of the study with the indication "posterior" corre-
sponding to a posterior mandibular position.
¢ When the value of the variable was found larger than
the mean value + one standard deviation, number 3
was assigned which was recorded with the indication
"anterior" corresponding to an anterior mandibular
position.
Furthermore, in order to qualitatively assess the vari-
ables, their variations in time were taken into account,
like the increase of the facial angle by 1° every 3 years
as described in the Ricketts analysis (Ricketts et al.,
1979), and the suggested mean values and standard
deviations, depending on the age as in the method of
Humboldt University of Berlin (Miethke, 1995), or on the
gender, as in the methods of Burnstone et al. (1979) and
McNamara (1984).
However, in Steiner’s (1983, 1959), Tweed's (1953, 1954)
methods, and for some variables in ]Jabarak’s method
(Jabarak and Fizzell, 1972), where the authors did not
presented standard deviations but just mean values for
the angles SNB and SNPg, a deviation of +0,5° was arbi-
trarily assigned for the angles, and +1 mm for the dis-
tances, as one standard deviation.

RESULTS

The qualitative evaluation of the variables according to
reference values suggested by various authors revealed
that evaluating the sagittal position of the mandible
into posterior, normal or anterior with regard to B point
and the anterior cranial base (SN) as reference plane,
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Emnpdobeta, yia tnv nolotukh afioddynon twv petaBn-
v eAn@Bnoav unéyn o1 petaBonés tous otn didpkeia
Tou xpdvou, énws n alEnon tns NPOCWMIKAS ywvias Katd
1° k@B 3 xpdévia nou nepiypdgetar otnv avdduon tou
Ricketts (Ricketts ka1 guv., 1979) ka1 o1 péoes upés ka1 o1
owBepés anokdiosls nou npoteivoviar avadoya pe tnv
niikia, 6nws otnv péBodo tou Mavemotnpiou Humboldt
tou Beporivou (Miethke, 1995), h 10 @Ufo, 6nws ous
pebddous twv Burstone ka1 ouv. (1979) ka1 tou
McNamara (1984).

Ztn pébodo watéoo tou Steiner (1953, 1959), tou Tweed
(1953, 1954), énws ka1 os opiopéves petaBAntés tns pebo-
6ou tou Jarabak (Jarabak km Fizzell, 1972) énou 6ev
6idovian ané tous ouyypageis otaBepés anoknioels yia us
ywvies SNB ka1 SNPg adfd pévo aképaior apiBpoi, Bew-
phBnke auBaipeta n andkfion wns twEns +0,5° 6oov
apopd aus ywvies, kar £1 mm 6oov apopd ous anootd-
og1s, ws pia otaBepn andkion.

ANOTEAEZMATA

And tnv noloukn agloddynon twv petaBAntav olUppwva
pE Us upés avapopds nou npoteivouv o1 Sidpopor cuy-
ypageis, o npoadiopiopds tns oBefaias Béons tns Katw
yv@Bou oe onioBia, kavovikn n npoécdia Béon pe Bdon 1o
onpeio B ka1 eninebo avapopds to eninedo tns npdobias
Baons tou kpaviou SN BpéBnke 6u noikidder onpavukd
(Mivakas 1).

And us ava zelyn YPAUMIKES GUOXETIOEIS NOU NPAYHATO-
noindnkav pe tn dokipaaia Spearman's rho, Bpébnke du

was found to vary significantly (Table 1). The paired lin-
ear correlations performed with the Spearman’s rho
test, showed a good linear correlation between the dif-
ferent variables (Table 2), while, the investigation of the
possibility for homogenous groups of variables using
the Cluster analysis and based on the linear correlation
among the variables led to the creation of a dendro-
gram with 2 groups of variables (groups A and B) (Fig.
2).

Furthermore, the evaluation of each group of variables
revealed differences in the qualitative assessment of the
sagittal mandibular position. The variables in group A,
evaluated the mandible in a posterior position in 63.9%
of the cases, while the variables in group B estimated
the same percentage as normal (Table 3).

Finally, the correlations of the two groups of variables
revealed a concordance in estimating the position of the
mandible as anterior or posterior. They differentiate
however in estimating the sagittal position as normal,
since patients with normal position of the mandible
according to group B, showed a posterior position of the
mandible according to group A in 56.5%, 17.4%
showed an anterior position and in only 26.1% the
mandible was found in normal position (Table 4).

The determination of the sagittal position of the
mandible as posterior, normal or anterior, based on
point Pogonion and with reference planes the anterior
cranial base and Frankfurt horizontal plane, was also
found to vary significantly (Table 5).

Mivakas 1. Mivakas cuxvotntwv Kai katavouns tns a§iloAdynans tns katw yvabou oto oBemaio eninedo oe oniabia, kavovikh kal npdadia Béon

pe Bdon to onpeio B avanoya pe us petaBAntés nou xpnaoiyonoinBnkav.

Table 1. Table of frequencies and distribution of the evaluation of the mandible in the sagittal plane as posterior, normal and anterior based

on point B according to the variables used.

OnioBia Béon Kavowvikh Béon Np6ao6ia Béon
Posterior position Normal position Anterior position

N % N % N %
SNB (Steiner) 49 68,1% 12,5% 14 19,4%
SNB (Tweed) 49 68,1% 12,5% 14 19,4%
SNB (Jarabak) 29 40,3% 17 23,6% 26 36,1%
N-B(HP) (Burstone) 19 26,4% 48 66,7% 6,9%
SNB (Miethke) 19 26,4% 44 61,1% 12,5%
SNB (Gianniou & Nasiopoulos) 21 29,2% 46 63,9% 6,9%
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Mivakas 2. O1 ava zelyn ypappikés ouoxetioers Hetagu twv petaBantdv nou agopouv otn Béon s kdtw yvabou avdioya pe us petaBAntés

nou xpnaiponoindnkav (Spearman’s rho).
Table 2. Paired linear correlations between the variables regarding the mandibular position according to the variables used (Spearman’s rho).

B
3
&
= 2
s ]
=) = = |2 2 g
g 3 T = g £
a = =S 5 s c]
o [ [ = o o
= = = ' = =
w wn wn = v wv
SNB (Steiner) 1,000 3 G @ 3 G
SNB (Tweed) 1,000 1,000 i k3 3 i
SNB (Jarabak) 0,797 0,797 1,000 * * *
N-B(HP) (Burstone) 0,528 0,528 0,695 1,000 3 i
SNB (Miethke) 0,623 0,623 0,728 0,864 1,000 *
SNB (Gianniou & Nasiopoulos) 0,546 0,546 0,735 0,388 0,902 1,000
Mivakas 3. Mivakas cuxvothtwy Kal N0coot®V twv opddwv nou npoékuyav and tnv Cluster analysis.
Table 3. Table of frequencies and percentages of the groups derived from Cluster analysis.
Oniotha Béon Kavowvikn Béon Npéatha Béon
Posterior position Normal position Anterior position
N % N % N %
Oudbda A / Group A 46 63,9% 12 16,7% 14 19,4%
Oudda B / Group B 20 27,8% 46 63,9% 6 8,3%

Mivakas 4. Mivakas 6inAhs e1666ou petagu wwv opddwv B kar A.
Table 4. Cross-tabulation table between groups B and A.

Oudba A / Group A

OnioBia B¢on Kavowvikh Béon Np6aobia Béon

Posterior position Normal position Anterior position

N % N % N %
g Onia%a Béon 20 100,0% 0 0% 0 0%
3 Posterior position
§ Kavoviki Oéon o 0 0
= Normal position 26 56,5% 12 26,1% 8 17,4%
8 Mpbdobia Béon 0 0 0
5] Anterior position Y e 2 e J RS
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SNB (Steiner)
SNB (Tweed) J
SNB (Jarabak)

SNB (Miethke)

SNB (Gianniou & Nasiopoulos)

N-B(HP) (Burstone)

Eik. 2. Tpagikh napdotaon v petaBAntwv nou xpnaoigonoinBnkav oe opoloyeveis opades pe tn popen devdpoypdppatos diaxwpiopoU (Aoki-

paoia Cluster analysis).

Fig. 2. Graph presenting cluster dendrogram of variables matched in homogenous groups (Cluster analysis).

unnpxe kaih ypappikh cuoxéuon petagl wv diapopwv
petaBAntwv (Mivakas 2), evid n diepedvnon tns mbavdn-
tas unapéns opoloyevawv opddwyv petaBAntcv pe tn dia-
6ikaoia tns Cluster analysis ka1 pe pétpo opoidtntas
ypappikh cuoxéuon peta&l twv petaBAntmv odhynoe otn
dnpioupyia evos devdpoypdppatos pe 2 opddes petaBan-
v (opddes A kan B) (Eik. 2).

Itn ouvéxela o élgyxos tns kABe pas opddas petaBAntov
€6e1€e OU unnpxav enions Siagopés ka1 otnv NolouKn
agiondynon tns oBefiaias Béons tns kdww yvaBou. O1
petaBAntés tns opddas A, a§loAdynoav tnv oBefiaia Béon
s kKdw yvdBou o€ nocootd 63,9% oav onicbia, evd o1
petaBAntés tns opddas B tnv a§loAdynoav oto id1o noco-
oté oav kavovikn (Mivakas 3).

TéNos and tous CUOXEUOPOUS PETAEU twv 2 autwv opd-
dwv petaBAntwv @aivetar 6u  unNdpxel oUPNTWON OV
afiondynon wns oBefiaias Béons tns kdww yvabou oav
npéaobia n onicbia. Alagoponololvial dws ws NPOs NV
kavovikh Béon, kaBooov and ta dtopa nou cUpPWva He
v opdda B éxouv tnv kdtw yvdBo o kavovikh Béon,
ouppwva pe v opdda A, nocootd 56.5% éxouv tnv
kdtw yvdBo oe oniobia Béon, nocootd 17.4% éxouv tnv
kdww yvabo og npéobia Béon kar pdvov 26.1% €xouv tnv
kdww yvdBo ot kavovikh Béon (Mivakas 4).

O npoabiopiopds tns oBeaias Béons tns kdtw yvdbou
og onioBia, kavovikn h npdabia Béon, pe Baon to onpeio
Pogonion ka1 pe enineda avagopds 1o eninedo s npod-
ab1as Bdons tou kpaviou kot 1o eninedo tns dpavkoup-
wns, Bpébnke du noikinnel enions onpavuka (Mivakas 5).
O1 avd zelyn ypappikés cuoxetioels, £6e1§av 6T uNnpxe
Kadn ypappikn cuoxéuon petall twv S1apdépwy peta-
BAntwv (Mivakas 6), evad n digpedvnon ths mbavétntas
Unapgns opoloyevav opddwy petaBantdv pe tn d1adika-
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The paired linear correlations showed a good linear cor-
relation among the various variables (Table 6), while the
investigation of the possibility for homogenous groups
of variables using the Cluster analysis and based on the
linear correlation among the variables led to the cre-
ation of a dendrogram with 3 groups of variables
(groups A, B and C)(Fig. 3).

Furthermore, the evaluation of each group of variables
revealed differences in the qualitative evaluation of the
sagittal position of the mandible. The variables of group
A estimated the mandible in a posterior position in a
higher percentage (52.8%), the variables of group B in
normal position (68.1%), while the variables of group C
in an anterior position (69.4%) in a higher percentage
(Table 7).

Finally, regarding the correlations between the three
groups of variables the following conclusions emerged:
(a) Groups A and C seem to concord in evaluating the
sagittal mandibular position as anterior (Table 8). Fur-
thermore, the variables in group C did not estimate the
mandibular position as posterior in any of the patients,
whereas they concord in evaluating the mandible as
normal in one patient only. (b) Between groups B and C
concordance was confirmed regarding the anterior posi-
tion of the mandible, while there was no coincidence in
the evaluation of posterior position (Table 9). In addi-
tion, it was found that the subjects who according to
group B had the mandible in normal position, in group
C only 26.5% this position was estimated as normal,
while 73.5% revealed an anterior position of the
mandible. (c) Finally, groups A and B differentiate in esti-
mating the sagittal position of the mandible as posteri-
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Mivakas 5. Mivakas ouxvothtwv kol katavopns tns agloAdynons tns kdtw yvabou oto oBeniaio eninedo oe oniobia, kavovikn ka1 Nnpdabia pe
Bdon 1o onpeio Pogonion avanoya pe us petaBintés nou xpnaigonondnkav.

Table 5. Table of frequencies and distribution of the evaluation of the mandible in the sagittal plane as posterior, normal and anterior based
on point Pogonion according to the variables used.

Oniotha 6éon Kavowvikh Béon Npéatha Béon

Posterior position Normal position Anterior position

N % N % N %
Facial angle (Downs) 5 6,9% 53 73,6% 14 19,4%
SND (Steiner) 38 52,8% 10 13,9% 24 33,3%
S-L (Steiner) 50 69,4% 4 5,6% 18 25,0%
Facial angle (Ricketts) 8 11,1% 50 69,4% 14 19,4%
SNPg (Jarabak) 44 61,1% 5 6,9% 23 31,9%
N-Pg(HP) (Burstone) 19 26,4% 45 62,5% 8 11,1%
PoglNa (McNamara) 18 25,0% 41 56,9% 13 18,1%
NPog-FH (Miethke) 0 0,0% 22 30,6% 50 69,4%
SNPg (Gianniou & Nasiopoulos) 24 33.3% 40 55,6% 8 11,1%
FH/NPg (Gianniou & Nasiopoulos) 16 22,2% 44 61,1% 12 16,7%

Mivakas 6. O1 avd zelyn ypappikés ouoxetioels petalu twv petaBintdv (Spearman’s rho).
Table 6. Paired linear correlations between the variables used (Spearman’s rho).

| 2

2 >

s | &

.o <

—_ —_ wv =

= £ = S |5 | 2 3

= ~ g 1S X~ o =

2 = « =~ 2 = k) 2 S

S| & | 8 sl & | E |2 | |8 | @

=|lale | =&l |3 |8|&|c

e = 2 e & = & = = RE

Facial angle (Downs) 1,000 E X & k& & & & E &
SND (Steiner) 0,556 | 1,000 E a G 3 a a & g
S-L (Steiner) 0,390 | 0,755 | 1,000 E & E E E & E
Facial angle (Ricketts) 0,841 | 0,575 | 0,447 1,000 @ 3 3 3 @ &
SNPg (Jarabak) 0,486 | 0,924 | 0,808 | 0,502 [ 1,000 E E E & E
N-Pg(HP) (Burstone) 0,615 | 0,641 | 0,550 0,544 | 0,598 | 1,000 * * * *
PoglNa (McNamara) 0,789 | 0,615 | 0,406 | 0,791 [ 0,554 | 0,536 | 1,000 E & E
NPog-FH (Miethke) 0,459 | 0,563 | 0,436 | 0,534 | 0,520 | 0,499 | 0,583 | 1,000 | * E
SNPg (Gianniou & Nasiopoulos) 0,528 | 0,708 | 0,612 | 0,456 | 0,650 | 0,767 | 0,495 | 0,496 |1,000 E

FH/NPg (Gianniou & Nasiopoulos) 0,780 | 0,607 | 0,463 0,828 | 0,517 | 0,530 | 0,876 | 0,727 [0,531 | 1,000

*: JUVTENEOTAS ypauuIKAS ouoXEtions otatiotikd onpavukd 61dgopos tou 0 os otdBun onpavukdtntas a= 0,05.
*: Linear correlation coefficient statistically significant other than 0 at a level of significance a=0,05.
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SNB (Steiner)

SNPg (Jarabak) J
S-L (Steiner)

N-Pg(HP) (Burstone)

SNPg (Gianniou & Nasiopoulos)
PogNa (McNamara)

FH/NPg (Gianniou & Nasiopoulos) A

Facial Angle (Downs)
Facial Angle (Ricketts)

NPog-FH (Miethke)

Eik. 3. Tpagikh napdotaon twv petaBAntwv nou xpnoigonoinBnkav ae opoloyeveis opades pe tn popeh devdpoypdppatos diaxwpiopoU (Aoki-

paoia Cluster analysis).

Fig. 3. Graph presenting cluster dendrogram of variables matched in homogenous groups (Cluster analysis).

oia tns Cluster analysis ka1 pe Hétpo opo1dTNTAS TN YPau-
pikn ouoxéuon petafl twv petaBAntyv odhynoe otn
Sdnpioupyia evos devdpoypdppatos pe 3 opddes petaBan-
v (opddes A, B kan T) (Eik. 3).

Ztn ouvéxelq, o éleyxos tns KAOe pas ouddas petaBin-
v €deai€e 6u unhpxav enions dlapopés kal otnv noiou-
kh aliondynon tns oBefiaias Béons tns kdtw yvdBou. O1
petaBAntés tns opddas A a§lofdynoav tnv oBeaia Béon
s kdw yvabou oe peyanltepo nocootd (52,8%) oav
onioBia, o1 petaBAntés tns opddas B oe peyanutepo
nocoot6 (68,1%) oav kavovikn, v o1 petaBAntés tns
opabdas I og peyanutepo nocootd (69,4%) cav npodabia
(Mivakas 7).

Ténos 6oov apopd us emuéPous cuoxetioels PEtagy twv
P10V opddwv petaBAntov npoékuyav ta akéAouba: (a)
Mewau twov opddbwv A ka1 T, @aivetar éu undpxel
oUunwwon oty agloAdynon tns oBeMiaias Béons tns KAtw

or, anterior or normal. Concordance in estimations was
observed in 9 patients regarding the posterior position,
in 12 regarding the normal position and in 9 regarding
the anterior position (Table 10).

DISCUSSION

In this paper an attempt was made to determine the
sagittal position of the mandible in a Greek population
sample with malocclusion, based on reference values
from the cephalometric analyses of Downs (1948, 1956),
Tweed (1953, 1954), Steiner (1953, 1959), Ricketts (Rick-
etts et al., 1979), Jarabak (Jarabak and Fizzell, 1972),
Burnstone (Burnstone et al., 1979), McNamara (1984),
Humboldt University of Berlin (Miethke, 1995) as well as
on the values proposed for the Greek population from

Mivakas 7. Mivakas cuxvothtwy Kal Noooot®v twv opddwv nou npoékuyav and tnv Cluster analysis.
Table 7. Table of frequencies and percentages of the groups derived from Cluster analysis.

Oniotha 6éon Kavowvikn B¢on Npéatha Béon
Posterior position Normal position Anterior position
N % N % N %
Opada A/ Group A 38 52,8% 17 23,6% 17 23,6%
Opdda B / Group B 12,5% 49 68,1% 14 19,4%
Oudda I / Group C 0,0% 22 30,6% 50 69,4%
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Nivakas 8. Mivakas dinAns e1066ou petafl twv opddwv A kai T.
Table 8. Cross-tabulation table between groups A and C.

Ouadba I / Group C

OnioBia Béon Kavowvikh Oéon Np6obia Béon
Posterior position Normal position Anterior position
N % N % N %
g  Oniota Béon - - 21 55,3% 17 44,7%%
=5 Posterior position ! !
o
= Yy
g Kavowid Béon _ - 1 5,9% 16 94,1%
< Normal position
o
(Y=}
8 Npoobia Béon _ _ 9 9
& Anterior position 0 S 17 e

Mivakas 9. Mivakas 6inAns e1066ou petagl wv opddwv B kai T.
Table 9. Cross-tabulation table between groups B and C.

Opadba I/ Group C

Oniotha 6éon Kavovikh Béon Npéatha Béon
Posterior position Normal position Anterior position
N % N % N %
o Onig6ia B¢on _ _ 0 9
= Posterior position 2 HEL0s: v vib
[<]
2] e - _ 13 26,5% 36 73,5%
= Normal position
S Mod ,
S p6oBia Béon _ _ 7 0
=|  Anterior position 0 0% 14 LB

Mivakas 10. Mivakas S inAns €10660u petagu twv opadwv A ka B.
Table 10. Cross-tabulation table between groups A and B.

Opaba B / Group B

OnioBia Béon Kavowvikh 0éon Np6obia Béon
Posterior position Normal position Anterior position
N % N % N %
py| Do Béon 9 23,7% 29 76,3% 0 0%
= osterior position
o
g Kavowid Béon 0 0% 12 70,6% 5 29,4%
< Normal position
o
S Mpé6obia Béon 0 9 9
& Anterior position 0 Ui 8 R 9 L
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yvaBou ws npoabia (Mivakas 8). Emniéov, o1 petaBAntés
wns opddas I dev a§iofoyouv oe kavévav acBevn tnv oBe-
Maia Béon tns kdtw yvdBou cav onicbia, eve undpxel
ouuntwon npoodiopiopou tns oBefiaias Béons ths KATw
yvaBou ws kavovikn o€ 1 pévov acBevi. (B) Metagu twv
opddwv B kan T Gramotbnke cUpntwon afloAdynons
0600 agopd tnv Npdabia Béon tns kdtw yvabou, evw dev
unnp€e tavuon otnv a§lofdynon tns onioBias Béons
(Mivakas 9). EmnAéov, BpéBnke 60U ta dtopa nou cUHPpw-
va Je tv opdda B éxouv tov nwywva o€ kavovikh Béon,
povov o€ nocoatd 26.5% a&ofoyeitan auth n Béon oav
Kavovikh oUp@wva pe tv opdda I, evd oe nocootd
73.5% napouaidzel npdadia Béon tou nwywva. (y) Ténos,
petagl twv opddwv A kar B undpxel enions diapoponoi-
non otnv a§londynon tns oBeaias Béons tns kdtww yva-
Bou oav onicbia, npdabia h cav kavovikh. ZUPNtwon
a&londynons napatnpeitanl o€ 9 aoBeveis 600 aopd tnv
onioBia Béon, og 12 600 apopd tnv kavovikh Béon kal oe
9 6oov agopd v npdadia Béon (Mivakas 10).

LYZHTHIH

Iwnv epyacia autn éyive pia npoondBeia npoadiopiopou
s oBeMaias Béons ns kdww yvdBou evos deiypatos
edinvikou nAnBuopou nou napoucidzel cuykieiolakd
npoBAnpata, pe Bdon us upés avapopds twv KeQanope-
pIK@V avanUoswv wv Downs (1948, 1956), Tweed
(1953, 1954), Steiner (1953, 1959), Ricketts (Ricketts ko
ouv., 1979), Jarabak (Jarabak kai Fizzell, 1972), Burstone
(Burstone ka1 ouv., 1979), McNamara (1984), tou Navem-
otnpiou Humboldt tou Beponivou (Miethke, 1995) kaBwms
ka1 us upés nou npotdaBbnkav yia tov eAAnviké nAnbuoud
and tous Gianniou kar Nasiopoulos (1994).

ZKonos tns ouykpions Kal avunapddeons twv Siapépwv
autwv kepanopetpikwy avadUoewy, ntav va avadel-
xBouv apevds o1 mBavés kovés h anokiivouoes petagu
tous diayvwaotukés nAnpogopies yia tnv a§loAdynon s
oBemaias Béons tns kdtw yvaBou ka1 apetépou va Oie-
peuvnBei n duvatdtnta andppiyns N emAioyns pias n
NEPIOOOTEPWVY KEPANOHETPIKWY HetaBANTV yia Tov akpl-
Bh npoadiopioud tns oBeaias Béons tns kdtw yvdbou
otov enAnviké nAnBuopo.

tnv npoondBeia va BpeBouv kovd onpeia avagopds
peETatl v Sapoépwv petaBAntwv, apxikd diaxwpiotn-
Kav ws npos ta 0o onpsia Nou xpnaiyonolouvial yid tov
npoadiopiopud s oBeaias Béons ns kdtw yvabou (B
ka1 Pogonion), @aote n tuxév olykfion h andkfion twv
nAnpo@opicv va pnv gival 1o anotéleopa emioyns 61a-
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Gianniou and Nasiopoulos (1994).

The purpose of comparing and contrasting the various
cephalometric analyses was, on one hand to highlight
potential converging or diverging diagnostic informa-
tion with intention to estimate the sagittal position of
the mandible and on the other hand to investigate the
possibility to reject or adopt one or more cephalometric
variables for the exact determination of the sagittal
mandibular position in Greek population.

In an attempt to find common points of reference
among the several variables, they were initially separat-
ed by the two points used for the determination of the
sagittal position of the mandible (B and Pogonion), so
that potential convergence or divergence of information
wouldn't be the result of choosing different anatomic
landmarks. The advantages of this study include the
adequate sample size, the conditions of undertaking the
cephalometric radiographs which were identical for the
whole sample, the adequate number of variables and
the comparison of a large number of cephalometric
analyses. Drawback of this study is may be the fact that
the number of published papers referring to comparison
of different methods of cephalometric analysis is limit-
ed, while in addition the methodology followed is dif-
ferent. As a result, the comparison and discussion of our
findings with results of similar studies was difficult
(Bolender et al., 1986; Vigie Du Caila et al., 1986; Kim-
mel et al., 1986).

The results of this study showed that the estimation of
the position of the mandible in the sagittal plane as
anterior, normal or posterior is different with regard to
the variables that use point B and the anterior cranial
base as a reference plane (Table 1).

Indicatively, the evaluation of the mandibular position
in a patient from the study sample is presented, where
this differentiation is evident (Table 11).

Cluster analysis revealed 2 groups of variables (Groups
A and B) with common behavior, which however differ-
entiate in the estimation of the sagittal position of the
mandible (Table 3). This differentiation was not expect-
ed since all these groups use point B and the anterior
cranial base plane as reference in order to calculate
angle SNB (apart from Burstone’s variable measuring
distance). Consequently, it seems that among the
cephalometric variables which are based on SNB angle
for evaluating the sagittal position of the mandible, the
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HevLenic ORTHODONTIC ReviEw

(POPEUKWV AVATOMIKMV onpeiwv. Zta NAEOVEKTAYATA NS
napouons pedétns pnopolv va cupnepiAn@Bouv o 1ka-
vonoinukos apiBuos tou deiypatos, o1 ocuvBnkes ARYNs
TV KEPANOUETPIKMY aKUVOYpaPIcv nou htav idies yia
ono to eiypa, o 1kavonoinukds apiBuds petaBAntwv Kol
n avunapdBeon peydiou ap1BpoU KEPAROUETPIKDV ava-
AUcewv. Melovéktnpa tns napoucas pedéns anotenei
iows 10 yeyovos U 0 ap1Buods TwV EPYATIMY MOU €XOUV
dnpooieuBei kan avagépovian o€ olykpion Kal avunapd-
Bson Sapopwv peBOdwV Kepanopetpikhs avanuons
gival neplopiopévos, evaw napdiinia n peBodonoyia nou
akofoubBeitan givan Sagopeukn. Autd eixe oav anoténe-
opa va kataotei Suokofn n avunapaBodn ka1 cuzhtnon
TV EUPNUATWY pas pE us avtiotoixes penétes (Bolender
ka1 ouv., 1986; Vigie Du Caila ka1 ouv., 1986; Kimmel ka
ouv., 1986).

Onws di1amotwBnke and ta anoteféopata tns napouaas
pefétns, undpxel HSrapoponoinon otov NPoad1opIopd Tns
B¢ons s kdtw yvabou ws npdabia, kavovikn h onioBia
oto oBefaio eninedo, AapBdvovtas un’ 6yn us petaBan-
s nou xpnaiponololv to onpeio B kar eninedo avago-
pas tnv npoabia Baon tou kpaviou (Mivakas 1). Evéeiku-
k@ napouaidzetal n afloddéynon tns Béons tns KAtw yva-
Bou evos aoBevous tou Seiypatos pe us napandvw peta-
BAntés, 6nou yivetal epavhs n dlagoponoinon autn
(Mivakas 11).

H Cluster analysis avébeie 2 opddes petaBantwv (Opddes
A a1 B) pe kowvh cupnepipopd nou opws diapoponoiou-
vial otnv a§loAdynon tns oBefiaias Béons tns kdtw yvd-
Bou (Mivakas 3). H &iapoponoinon auth dev ntav ava-
pevopevn kaboéoov 6nes o1 opddes autés xpnaoiponolouv
10 onpeio B ka1 1o eninebo tns npdobias Baons tou kpa-
viou oav eninedo avagopds yia tn pétpnon s ywvias
SNB (ekt6s ané v petaBAnth tou Burstone nou agopd
anéotaon). Oaivetal ouvenws 6T petagl wwv Kepanope-
TPIKAV avaiuoewv nou Bacizovian otn ywvia SNB yia tn
penétn tns oBefaias B¢ons tns kdtw yvdbou dev undpxel
oUykfon nAnpo@opitv, yeyovos nou Ba pnopouce iows
va anobobei ous diagopeukés upés avapopds nou dido-
vial ané tov cuyypapéa kabe kepanopstpikhs avduons
yia tov kaBopiopd tou "kavovikoU."

Ané v ouykpiukn penétn petagl twv opddwv A kai B,
aivetar 6u n Hrapoponoinon petagu tous apopd Kupiws
otov npoadiopiopd tns oBefaias Béons tns katw yvabou
oav kavovikns (Mivakas 4, Eik. 2). AauBdvovtas unéyn 6u
owmnv opdda B nepinapBdveran n petaBAnth nou agopd
tov elAnvik6é nAnBuopd, Ba pnopouoe va SiatunwBei n
anoyn éu yia tov npoadiopiopd tns oBeiaias Béons tns
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information does not converge, a fact that can be attrib-
uted to the different reference values given by the
authors of each cephalometric analysis in order to deter-
mine "normal”.

The comparison between groups A and B revealed that
the differentiation among them mainly involves the def-
inition of the mandibular position as normal (Table 4,
Fig. 2). Since group B includes the variable regarding the
Greek population, it could be stated that in order to
determine the sagittal position of the mandible in
patients of Greek descent it would be advisable to avoid
using the values of the variables in group A, included in
the analysis of Steiner, Tweed and Jarabak. It would be
preferable to select the reference values from the rele-
vant variables in group B, namely the group including
reference values from the cephalometric analyses of
Burnstone (Burnstone et al., 1979), Humboldt University
of Berlin (Miethke, 1995), and Greek data (Gianniou and
Nasiopoulos, 1994), since these values estimate the
sagittal position of the mandible in a similar way.

The variables defined by point Pogonion and the anteri-
or cranial base or Frankfurt horizontal as reference
planes, also present differences in evaluating the
mandibular position in the sagittal plane as anterior,
normal or posterior (Table 5). Indicatively, the evalua-
tion of the mandibular position with these variables in a
patient from the study sample is presented, where this
differentiation is evident (Table 11).

Cluster analysis revealed 3 groups (Groups A, B and C)
of variables with common behavior, however they pre-
sented dissimilarities among them when evaluating the
sagittal position of the mandible (Table 7, Fig. 3). The
differences between groups A and B seem to be based
on the different reference planes employed, that is the
anterior cranial base plane SN in group A, and the Frank-
furt horizontal plane in group B. Conversely, the differ-
entiation observed in the variable of group C was unex-
pected, since it is also based on Frankfurt plane and was
expected to produce similar results with the variables in
group B. It is interesting to note that from the variables
regarding Greek population (Gianniou and Nasiopoulos,
1994), the variable SNPg had common behavior to the
variables in group A, while the variable FH/NPg had
common behavior to the variables in group B. This fact
could also be attributed to the different reference
planes used, and depicts the differences observed when
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Mivakas 11. Noloukh a&loAdynon tns oBefiaias Béons tns kdtw yvaBou otov acBevih M.K. (aydpr 13 etwv) pe Baon us petaBintés kan us avi-
OTOIXES NPOTEIVOEVES TUES avapopds kaBe kepanopetpikhs avdiuons (*tumikn andkiion kaBopiouévn auBaipeta and tous ouyypageis tns

napouoas LEETNS).

Table 11. Qualitative assessment of the mandibular sagittal position in patient PK. (13 year old boy) based on the variables and corresponding
suggested reference values of each cephalometric analysis (*standard deviation arbitrarily defined by the authors of the present study).

OBemaia Béon tns katw yvaOou
Sagital mandibular position
Méon Tipn Metpn6eioa Oniotha Kavovikn Np6obia
MewBintés Avagopas uph Béon Béon Béon
Variables Mean reference Measured Posterior Normal Anterior
value value position position position
SNB (Steiner) 80°£0,5°* 79,2° X - -
SNB (Tweed) 80°+0,5°* 79,2° X - -
SNB (Jarabak) 78°£1° 79,2° - - X
N-B(HP) (Burstone) -5,3+6,7 mm -6,1 mm - X -
SNB (Miethke) 78,4°£3,1° 79,2° - X -
SNB (Gianniou & Nasiopoulos) 79,17°£3,29° 79,2° - X -
Facial angle (Downs) 87,8°+3,57° 90,6° - X -
SND (Steiner) 76°-77° 77° - - X
S-L (Steiner)* 22+1mm 18,8 mm - X -
Facial angle (Ricketts) 87°+3° 90,6° - X -
SNPg (Jarabak)* 80°£0,5° 81° - - X
N-Pg(HP) (Burstone) -4,3+8,5 mm -3,8 mm - X -
PoglNa (McNamara) -0,3+£3,8 mm 1,1 mm - X -
NPog-FH (Miethke) 83,0+3,4° 90,6° - - X
SNPg (Gianniou & Nasiopoulos) 80,22°+2,98° 81° - X -
FH/NPg (Gianniou & Nasiopoulos) 89,37°+2,89° 90,6° - X -

Kdww yvdBou ota dropa edinvikns kataywyns Ba Atav
iows okémpo va ano@edyetal n XpAon TWV TUOV TWV
petaBAnt@v s opddas A, nou epnepiéxel us avanuoels
twv Steiner, Tweed ka1 Jarabak. Mpouuétepo 6a hrtav
iows va emAéyovian o1 TIPES avapopds Twv avtioToIXwv
petaBAntmv tns opddas B, dnAadn tns opddas nou nepi-
AauBdavovtiar o1 upés avapopds Twv KePANOHETPIKWY
avanuoswv twv Burstone (Burstone ka1 ouv., 1979), tou
Mavemotnpiou Humboldt tou Bepodivou (Miethke,
1995), ka1 twwv eddnvikwv Oedopévwv (Gianniou ko
Nasiopoulos, 1994), kaBbéoov autés kabopizouv pe napo-
po1o tpoéno tnv oBemaia Béon tns kdtw yvabou.

O1 petaBAntés nou xpnoiponololv 1o onpgio Pogonion
kan eninedo avagopds tnv npéobia Bdon tou kpaviou h
10 eninedo tns dpavk@oUptns napouasiacav enions 1a-
@opés atnv aglofdynon tns Béans tns kdww yvabou oto
oBefaio eninedo ws npdaobia, kavovikn h oniobia (Miva-
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evaluating the mandibular position within the same
population group depending on the reference plane
employed.

The comparison between the variables in groups A and
C revealed that the main difference was observed in
defining the position of the mandible as normal, since
only one person was evaluated with normal mandibular
position according to the variables in group C (Table 8).
This difference could be attributed to the reference val-
ues given for each variable in the cephalometric analy-
ses defining normal. It can also be attributed to the dif-
ferent reference planes used in those analyses, some-
thing which was also found from other researchers
(Bolender et al., 1986; Kimmel et al., 1986; Vigie Du
Cayla et al., 1986).

Differences in evaluating the mandibular position as
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kas 5). Evéeikukd napouaidzetal n a§loidynon tns oBefi-
aias B¢aons tns kdtw yvabou evds aaBevous tou deiypatos
HE Ts napandavw petaBintés, dnou yiveta eugavis n 61a-
poponoinon auth (Mivakas 11).

Ané tnv &1adikaaia tns Cluster analysis avadeixBnkav 3
opddes (Opddes A, B kai ) petaBAntdv pe Kowvh oupne-
pIPopa, Nou Opws napouaiazav ka1 dragopés otnv atlo-
Aéynon tns oBefaias Béons tns kdtw yvdBou peta&u tous
(Mivakas 7, Eik. 3). O1 Sragopés autés petagu twv opddwv
A ka1 B, @aivetar va Baaizovial ota Siapopeukd enineda
avagopds nou xpnaigonolouvial, dnAadin to eninedo tns
npo6abias Baons tou kpaviou SN otnv opdda A, kai to eni-
nedo ns ®pavkpolptns otnv opdda B. Qotéoo, n bia-
poponoinon nou napatnpnbnke kar and v petaBAnth
s opddas I, bev ntav avapevopevn kaBooov n petaBan-
th auth Baoizetan enions oto eninedo tns Opavkpouptns
ka1 Ba avapevotav Kovh cupnepipopd pe us petaBantés
wns opdadas B. Eviiagépouca sival n napathpnon éu and
us petaBintés nou avagépovial otov eAdnvikd nAnBu-
op6 (Gianniou ka1 Nasiopoulos, 1994), n petaBAnth SNPg
BpéBnke va éxel kovh oupnepipopd pe us petaBAntés tns
opddas A evad n petaBinth FH/NPg BpéBnke va éxel kovh
oupnepipopd pe us petaBAntés tns ouddas B. To yeyovds
autdé Ba pnopouoce enions va anodoBei ota diapopeukd
enineda avagopds nou xpnaoigonoindnkav, KAvel wWot600
Qavepés us diaopés nou anoppéouv atnv agloddynon
s Béons tns kdtw yvdbou, péoa ous idies nAnBuopnakés
opades, avdnoya pe to eninedo avagopds.

Ané tn ouykpiukn pefétn petafl wwv petaBAnt®v tns
opdabdas A kar I napatnpnBnke éu undpxel kupiws drago-
pa otov Npood1opIopd Tns Kavovikhs Béans tns KAtw yvd-
Bou, kabdéoov pévov 1 dropo aflodoyeitan pe kavovikn
Béon s kdww yvdBou ouppwva pe tn petaBAnth tns
opadas I (Mivakas 8). H S1apopd auth Ba pnopoucs iows
va anodobsi ous upés avapopds nou didoviar ous peta-
BAntés twv S1aPpopwv KePpaNOMETPIKWY avanUoswy yia
Tov kaBopiopd tou kavovikoU. ©a PnopoUce iows aKOHa
va anodoBsi ota Siapopeukd eninedba avapopds nou
xpnoigonolouvial ous avandosis autés, anoyn nou eai-
VETO1 VO tautizetal pe ta anoteféopata kol dAAwv epeu-
vntwv (Bolender ka1 ouv., 1986; Kimmel ko cuv., 1986;
Vigie Du Cayla ka1 ouv., 1986).

Magopd enions otnv a§londynon tns Béons tns kdtw yvd-
Bou ws kavovikh H1amMotwWONKE Kol and tn GUYKPIUKA
penétn petau twv opddwv B kai I nou éxouv to 1610 eni-
nedo avagopds, 10 eninedo s Opavkpouptns (Mv. 9).
O1 Giapopés autés Ba pnopoucav iows va anobobouv,
ous upés avagopds twv petaBAntv twv Sapdpwv
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normal were also found from the comparison between
groups B and C which use Frankfurt horizontal as refer-
ence plane (Table 9). These differences could be attrib-
uted to the reference values of the various cephalomet-
ric analyses. However, it is possible that these differ-
ences reflect racial variations, revealing that the popu-
lation of central Europe where those values apply from
the University of Humboldt of Berlin (Miethke, 1995)
(group C), has the mandible in a more anterior position
compared to Greek population (Gianniou and Nasiopou-
los, 1994) or Caucasian samples (Downs, 1948; McNa-
mara, 1984; Ricketts et al., 1979) (group B).

Finally, differences in determining the sagittal position
of the mandible were also found comparing the vari-
ables of group A and B, which were based on different
reference planes (Table 10). Of particular interest is the
fact that in group A as well as in group B a variable
regarding Greek population was also found, denoting
the presence of differences in the evaluation of the
mandibular position among the same population sam-
ple. Taking into consideration the fact that the values of
the variables originate from samples of exclusively
Greek population and are assessed based on the same
cephalometric landmark (Pogonion), it seems that the
discrepancy is caused by the different reference planes.
Consequently, assessment the sagittal position of the
mandible in Greek population using point Pogonion
should be possibly performed by quantifying informa-
tion gathered from both those planes.

Despite the observed differences among the variables of
the various cephalometric analyses in evaluating the
sagittal position of the mandible based on point Pogo-
nion, some similarities were also obvious, as for exam-
ple in group B the variables Pog1Na (McNamara, 1984),
FH/NPg (Gianniou and Nasiopoulos, 1994), and the facial
angle (Downs, 1948; Ricketts et al., 1979). The similarity
in evaluating the sagittal mandibular position based on
the variables of group B, is in agreement with the find-
ings of other authors, who performed a comparative
study among the cephalometric analyses of Bjork, Rick-
etts, Sassouni, McNamara and Wits in 132 Alsatian
patients of the orthodontic clinic University Louis Pas-
teur of Strasburg and observed that the facial angle of
Ricketts (Ricketts et al., 1979) and the variable NAMI of
McNamara (McNamara, 1984) (corresponding to PoglNa
of the present study) describe correspondingly the posi-
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kepanopetpikwv avanuoewy. Eival dpws mBavov, o1 b1a-
POPES AUTES va avukatontpizouv kai kdnoia €Bvonoyikn
Srapopd kal va gavepwvouv 6t o NANBUOUAs Tns Kevipl-
khs Eup®nns atov onoifo ava@épovial o1 UUES NOouU Npo-
teivovian ané to Mavemothpio Humbold tou Bepodivou
(Miethke, 1995) (opdba T), éxe1 tov nwywva oe Mo npo-
oba Béon o€ oxéon pe ta Seiypata eAdnvikoU nAnBu-
opou (Gianniou ka1 Nasiopoulos, 1994) h ta Seiypata
kaukdoias guAns (Downs, 1948; 1956; McNamara, 1984;
Ricketts kan ouv., 1979) (Opdda B).

TéNos diapopés atov npoadiopiopd tns oBemaias Béons
s kdww yvdBou SramotwBnkav kar ané t cuykpIukn
penétn petagl wwv petaBAntdv twv ouddwv A ka1 B nou
Baoizovian oe Srapopeukd eninedba avagopds (Mivakas
10). I&iaitepa evdiagépouca sivar n Haniotwon éu t6oo
otnv opdda A 600 kar otnv opdda B undpxer petaBAnth
nou agopd tov eAAnvikdé nAnBuopd yeyovds nou @ave-
pwvel tnv Unapén rlagopwv atov npoadiopiopd tns obe-
Maias Béons tns kdtw yvdbou oto b0 deiypa atdpwv.
AapBdvovtas unéyn 6u o1 upés wwv petaBAntov autwv
npoépxovtal ané deiypata anokneioukd eAAnvikoU nAn-
Buopou ka1 6u npoobiopizovial pe Bdon 1o b0 onpeio
(Pogonion), @aivetar 6u auth n diagoponoinon petagu
tous opeifletal ota Srapopeukd enineda avagopds. ruve-
nas, o kaBopiopds ns oBeMaias Bons tns kdtw yvaBou
oe edfnviké nAnBuopd xpnoiponoivias 10 onpeio
Pogonion Ba npénel mBavov va npaypatonoieitan ouve-
Kupovtas us ninpogopies nou npoépxovtal kai and autd
ta &Uo eningda.

Ouws, napd us dapopés nou napatnpnbnkav petagy
v petaBAntov twv 61apopwv KePanopepik®my avanu-
ogwv otov Npoadiopiopd tns oBefiaias Béons tns KAtw
yvaBou pe Bdon to onpeio Pogonion, diamotmOnkav ka
kdnoies opoidintes, 6nws petafl twv petaBAntv s
opddas B, 6nAadn wv petaBAntdv PoglNa (McNamara,
1984), FH/NPg (Gianniou ka1 Nasiopoulos, 1994) ka1 npo-
owmkh ywvia (Downs, 1948; Ricketts kar ouv., 1979). H
Sianiotwon du o npoodiopiopds s oBefiaias Béons tns
Kdtww yvabou pe Baon us petaBAntés tns opdadas B eivan
NAapePPePNs, EPXETOT O CUPPWVIA PE Ta EUPAYATA KA
anfwv ouyypapéwv o1 onoiol o€ pia ouykpItkh penétn
petalu twwv kepanopelpikwv avanUoswv twv Bjork,
Ricketts, Sassouni, McNamara ka1 Wits oe 132 Adcatous
aoBeveis tns Kavikns tns OpBodovukns tou Mavemotnpi-
ou Louis Pasteur tou ZtpaoBoUpyou, dianiotwoav enions
6u n npoowmnikh ywvia tou Ricketts (Ricketts ka1 ouv.,
1979) ka1 n petaBAnth NAMI tou McNamara (McNamara,
1984) (n avtiotoixn PoglNa tns napoUacas penéns) nepi-
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tion of the mandible in the sagittal plane (Vigie du Caila
et al., 1986; Bolender et al., 1986; Kimmel et al., 1986).
The findings of this study reveal that determining the
sagittal mandibular position in relation to the reference
values of the variables of the cephalometric analyses
selected, as well as with the suggested reference values
for Greek population, presents occasionally contradict-
ing and occasionally similar diagnostic information. The
different reference planes used in the selected cephalo-
metric analyses of this study appear to constitute one of
the causes of this differentiation. However, it appears
that one more factor contributing to variations when
evaluating the sagittal mandibular position are the sug-
gested reference values of the variables among the dif-
ferent cephalometric analyses.

The variations in evaluating the sagittal mandibular
position according to the variables of the cephalomet-
ric analyses selected in the present study, lead to hesi-
tation regarding as to which variable of a specific
cephalometric analysis is desirable compared to anoth-
er for evaluating the sagittal mandibular position in the
Greek population. It seems that depending on point B
or Pogonion and to the reference plane the clinician
selects, the groups of variables with the respective val-
ues, as configured and recorded in the present study
(Table 12), could make up reference point in determin-
ing the sagittal mandibular position in Greek popula-
tion.

CONCLUSIONS

According to the findings of this study, the following
conclusions can be drawn:

1. Determination of the sagittal position of the
mandible differs among the variables of the cephalo-
metric analyses based on point B, or point Pog, as well
as among the variables which use the same or different
reference planes.

2. Determination of the sagittal position of the
mandible in Greek population varies also according to
the reference plane. However, the values of the groups
of variables as categorized in current study, based on
the relative reference planes and the respective
cephalometric landmarks used, could constitute useful
diagnostic elements for the positional evaluation of the
mandible in Greek population.
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Nivakas 12. Mivakas petaBAntov twv kepanopetpikmv avanuoewy e ouykiivouoes Siayvwoukés nAnpogopies yia tn peétn tns oBefiaias

Béons s kdww yvabou.

Table 12. Table of variables of the cephalometric analyses with converging diagnostic information for the evaluation of the sagitial mandibular

position
Béon tns Kaww yvdeoulom oBefhaio enineo SNB Miethke (1995)
) (onp.ao B) . N-B(HP) Burstone et al. (1979)
ol mand.1bular position SNB Gianniou and Nasiopoulos (1994)
(point B)
SND Steiner (1953, 1959)
SN-Pog Jarabak and Fizzell (1972)
B¢on tns kaww yvaBou oto oBemaio eninedo N-Pg(HP) Burstone et al. (1979)
(onpeio Pogonion) SNPog Gianniou and Nasiopoulos (1994)
Sagittal mandibular position PoglNa McNamara (1984)
(point Pogonion) FH/NPog Gianniou and Nasiopoulos (1994)
Facial angle Downs (1948, 1956)
Facial angle Ricketts (Ricketts et al., 1979)
ypdpouv katd tov i610 1péno tn Béon ns kdtw yvabou References

oto oBemaio eninedo (Vigie du Caila ka1 ouv., 1986;
Bolender ka1 ouv., 1986; Kimmel ka1 ouv., 1986).

Anoé ta anoteféopata ths napouoas penéns, oupnepai-
vetal 6u o npoodiopiopds tns oBefiaias Béons tns KAww
yvaBou o€ oxéon pe s TPES avapopds twv petaBAntav
v Kepanopetpikv avadloewv nou emaéxdnkav,
KaBws Kan e TS NPOTEIVOUEVES TPES avagopas yia eAdn-
viké nAnBuopo, napoucidzel AAROTE AVUKPOUOHEVES Kal
annfote napeppepeis diayvwoukés nAnpogopies. Ta dia-
Qopeukd enineda avagopds nou xpnaoigonoiolvial ous
kepanopetpikés avanuoels nou emiéxbnkav otn napou-
oa pedéwn, aivetan va anotedolv éva and ta aiua auths
ns Giapoponoinons. daivetn wotdoo, 6u €vas akoun
napdyovtas nou cuvienei o€ avtiotoixn napeppepn n dia-
@opeukn aflondynon wns oBefiaias Béons tns kdtw yvd-
Bovu, €ivar o1 npotevopeves Tpés avapopds twv petaBn-
OV yia v opioBétnon tou ‘kavovikoU' petagu twv dia-
POpwWV KEPAROMETPIKWV avanUoewy.

O1 Siagopés onv ektipnon ts oBefiaias Béons tns Katw
yvaBou avdanoya pe us petaBAntés 1wV KEPANOUETPIKWOV
avanuoswv nou éxouv emiexBei otn napoloa pedétn,
@aivetar va odnyoulv og HiayvwoukoUs npoBAnpauopoUs
ws npos v emioyn pias petaBAnths pias cuykekpipévns
peBdbou kepanopetpikhs avanuans évavu pias afnns yia
v afloddynon tns oBeaias Béons tns kdtw yvdBou
otov €Ainviké6 nAnBuopd. Alagaivetan wotdco 6u avd-
foya pe to onpeio B n Pogonion kai e to eningbo ava-
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popds nou emnéyel va xpno1onoinael o KMvikés, o1 opd-
6es twv petaBAntdV pe TS aVTIOTOIXES TPES TOUs, Onws
S1apoppwbnkav kar kataypdgovial otnv napouca pené-
wn (Mivakas 12), Ba pnopoUcav va anoteléoouv odnyd
onpeia yia tov npoodiopiopd s oBefiaias Béons tns
Kdtww yvaBou otov eAfnviké nANBuopo.

LYMIEPAZMATA

ZUpwva pe ta anoteAéopata auths tns PeNEns PUNopouv
va g€axBoUv ta akéAouba cupnepdopata:

1. O npoabdiopiopds ns oBefaias Béons ns kdww yvaBou
Srapéper 1600 petall wwv petaBAntav twv kepanopetpi-
kav avadloewv nou Baoizovian oto onpeio B, n oto
onpeio Pog otov nwywva, 600 Kal petagu twv petaBan-
WV Nou xpnoigonoloUv époia N Slagopeukd enineda
avagopds.

2. 0 npoadiopiopods tns oBefiaias B€ons tns katw yvdbou
otov eAAnvikd NnANBuopd diagéper enions avanoya pe 1o
eninedbo avagpopds. Qotdéoo, o1 Upés TV Opddwv twv
petaBAntmv 6nws diaxwpiotnkav otnv napouca pefén,
pe Baon ta avdioya enineda avagopds kan 1o avtiotoixa
kepanopetpikd onyeia nou xpnoiyonoinBnkav, Ba pno-
poucav va anotenéoouv xphaiga diayvwoukd otoixeia
yia tnv a§londynon s kdtw yvabou otov eAfnvikd nin-
Buopd.
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MEPIAHYH

EIFATQIH: On éykigiotol kuvodovies dev gival andvi-
o1 otnv kMvikn npdén, aAfd n evéoooukn petatdnon
eykAgiotwv KuvodovIwv népa and tnv péon ypapun
(avupetavaoteuon) Bewpeital onavio eaivopevo, €161-
Kd yia tov kuvodovta tns Katw yvdBou. H aruonoyia
s avupetavdoteuons dev gival capns kal n €ykaipn
akuvoypa@ikn e€étaon twv acBevav €xel 1610itepn
onpaoia.

ZKOIMOZ: O okonods autoU tou GpBpou sival n ava-
Qopd 4 nepINtMOEWV avupetavdoteuons eykAgiotwv
kuvobéviwv kail n avackénnaon tns BiBAioypagias, pe
okond va toviotei n onpacia tns éykaipns avixveuons
péow opBonaviopoypaikns eEétaons nou pnopei va
oupBdnel atnv anopuyn peAAOVUKMV EMNAOK®V.
MEBOAOI: Apxikés NAEKTPOVIKES NAVOPAUIKES K-
voypaoiss.

ATOTEAEEZMATA: An6 tnv opBonaviopoypagikn e&¢-
1aon 1E00apwv acBevmv £yive Gpavepsd OT Tpels aobe-
veis épepav évav €ykAE10TO avupEtavaotelovia Kuvo-
bovia, evd otov T€TapTo UNNPXav apPOTEPONNEUPOI
AVUHETAVAOTEUOVTES KUVOdovies. AnO TS NPMTES
Tpels nepIntoels, SUo apopouaav oe KUVOSOVTES Tns
kdtw yvaBou ka1 pia og kuvodovia tns dvw yvabou.
Kan ta tpia etepoénieupa €ykaeiota avupetaveotelo-
vta 6évua apopoucav o KUVOHOVIES ToU apIoTEPOU
nuigépiou. Ze 6UO NEPINTWOEIS O AVUHUETAVAOTEUWY
Kuvodovtas OXetizoviav kol pE ouyyeveis ennsiyels
Sovuav.

ZYMIIEPAEZMA: H petavaoteuon tou kuvodovta népa
anoé v péon ypauph givar ondvia kai guolonoyikd
aoupntwpaukn. H 61dyvwon Baagizetal otnv anoucia
TOU Qavtiotoixou povigou kuvodovia oto odovukod
16080 KaBms enmions Ka1 0 AKUVOYPAPIKA Euphpata
1600 o€ evdootopaukés AnYels 600 ka1 oe opBona-
viopoypapnuata. H éykaipn e&étaon BonBdelr oto
owatd oxédio Bepaneias.

EAAHNIKH OPOOAONTIKH EMIOEQPHIH 2009 « TOMOL 12 ¢ TEYXOZ 1 & 2

ABSTRACT

INTRODUCTION: Impacted canines are not uncommon
in clinical practice, but intraosseous movement of
impacted canines crossing the midline (transmigra-
tion) is considered as a rare phenomenon, especially
with regard to the mandibular canine. The etiology of
transmigration is not clear and early radiographic
examination of the patient is of significant impor-
tance.

AIM: The purpose of this article is to report 4 cases of
impacted canine transmigration and review the litera-
ture in order to highlight the importance of early
detection by panoramic radiographic examination,
which may avoid future complications.

METHODS: Pretreatment computerized panoramic
radiographs.

RESULTS: Panoramic radiographic examination of
four patients revealed that three patients presented
with one impacted transmigrated canine, while the
fourth patient with bilateral transmigrated canines.
Of the first three transmigrated impacted teeth, the
mandibular canine was involved in two instances
and the maxillary canine in one instance. Of the
three unilateral impacted transmigrated teeth, the
left canines were involved. In two cases the transmi-
grated canine was associated with congenital miss-
ing of teeth.

CONCLUSION: Migration of the canine through the
midline is infrequent and normally asymptomatic.
The diagnosis of transmigrated canines is based on
the absence of the corresponding permanent
canine in the arch as well as on the radiographic
findings in both intraoral and panoramic radi-
ographs. Early examination aids in proper treat-
ment planning.
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EIXAFQrH

Eve 10 pavépevo s éykigions tou kuvodovia givar mo
ouxvé otnv avw yvabo and 6u otnv kdww yvddo, n avu-
METaVACTEUON TOU Kuvoedovta anavtdtal Mo ouxvd otnv
kdww yvaBo. H enintwon wwv eykAgiotwv kuvoddéviwy tns
Kdtw yvaBou oto yeviké nAnBuopd kupaivetn anod
0,35% éws 0,44% (Aydin ka1 ouv., 2004). Eva akopn
MyotEPO oUXVO €UpNUA €ival N YETAVACTEUGN TOU KUVO-
bovia s katww yvabou and tnv puotofoyikn tou Béon
otnv avtiBetn nAgupd tou t68ou, Hiaoxizovias tnv péon
ypapph. To gpaivépevo auto givan yvwotd ws avuuetavd-
oteuon kail oupBaivel oxedOv anokAgIouKkd Y ToUs KUvo-
Hovies tns kdtw yvdBou (Aydin kan Yilmaz, 2003).

O1 Tarsitano ka1 ouv. (1971) épioav tnv avupetavdoteuon
s 10 QaIvopeVo ekeivo Katd to onoio évas Kuvedovtas
s kdww yvaBou nou bev éxel avateifel, petavaotelel
Siaoxizovias v péon ypappn s kdtw yvabou. O Javid
(1985) tpononoince tov opiopd tou Tarsitano, npoabéto-
vtas 6u anaiteital toufdxiotov 1o pad N NEPICOOTEPO TOU
phkous tou dovuou va éxel nepdogr tnv péon ypapunh. O
Auluck kan ouv. (2006) unédei€av éu n npaypyaukn anoé-
otacn tns petavdoteuons tou kuvodovia Siapéoou tns
péons ypappns tns kdtw yvdBou eivar Aiydtepo onpavu-
Kh andé éu n tdon tou Kuvedovta va nepdoel v péon
ypapun. O Joshi (2001) Bewpnoe éu n tdon evds kuvddo-
VId va nEpAcel 1o ppAypa ts péons paens tns Katw yvd-
Bou eivan mo onpavukn napdustpos and tnv andéctacn
NS YETAVACTEUONS PETA TO NEPACHA TS PECNS YPAUUAS.
H avupetavdoteuon dovudv gival pia ondvia Siatapaxn
s avatons otnv onoia euniékovia oxebov anokneiou-
Kd o1 kuvedovies tns katww yvabou. H onavidtnta twv
AVUPETAVACTEUOVIWV Kuvoddviwy duckofelel tov kabo-
PIOUO NS €NINTWONS TNS Ka1 T NEPIOOOTEPA dNHOCIEUE-
va dpBpa napoucidzouv HEUOVWHEVES MEPINTMOEIS
(Camilleri kan Scerri, 2003). O1 Stafne kan Giblisico (1975)
avépepav 6u o1 kuvodovies ns kKAtw yvdbou petakivi-
Onkav npos eyyus kateuBuvon. Kanolol cuyypageis npo-
ondBnoav va kaBopicouv tnv enintwaon tns avupstavd-
oTeEUOoNS Tou Kuvodovta tns kKdtw yvdBou. Metd and e&¢-
taon opBonaviopoypapnudtwy andé 1000 pabniés, o
Javid (1985) avayvapioe évav povadikd avupetavaotevo-
via kuvédovta. LUppwva pe tov Mupparapu (2002),
péxpr 1o 2002 eixav avagepBei otn BiBMoypagia 127
NEPINTWOEIS avupetavdoteuons kuvodoviwv. Ofes o
NEPINTWOEIS NoU NePypdpnkav htav otnv kdww yvdbo. O
Zvolanek (1986) dev katdeepe va kabopioel pia otauou-
K& onpavukh enintwon tou Gaivopévou ths avupetava-
OTEUONS TOU Kuvoedovia petd and avaokénnon twv 0do-
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INTRODUCTION

While canine impaction is more prevalent in the maxilla
than in the mandible, canine transmigration is more fre-
quent in the mandible. In general population, the inci-
dence of mandibular canine impaction ranges from
0.35% to 0.44% (Aydin et al., 2004). An even less com-
mon finding is the migration of a mandibular canine
from its normal position to the contralateral side of the
arch, crossing the midline. This phenomenon is known as
transmigration, and it occurs almost exclusively with
mandibular canines (Aydin and Yilmaz, 2003).

Tarsitano et al. (1971) defined transmigration as a phe-
nomenon in which an unerupted mandibular canine
migrates, crossing the mandibular midline. Javid (1985)
modified Tarsitano’s definition, adding that at least one-
half or more of the length of the tooth is required to
cross the midline. Auluck et al. (2006) suggested that the
actual distance of canine migration across the mandibu-
lar midline is less important than the tendency of the
canine to cross the midline. Joshi (2001) considered the
tendency of a canine to cross the barrier of the mandibu-
lar midline suture is a more important parameter than
the distance of migration after crossing the midline.
Dental transmigration is an infrequent eruptive disorder
that involves almost exclusively mandibular canines. The
rarity of transmigrated canines makes it difficult to
establish its incidence, and most published articles pre-
sent isolated cases (Camilleri and Scerri, 2003). Stafne
and Giblisico (1975) reported that mandibular canines
moved in mesial direction. Some authors have attempt-
ed to define the incidence of mandibular canine transmi-
gration. Javid (1985) identified a single transmigrated
canine after examining the panoramic radiographs of
1000 students. According to Mupparapu (2002), 127
transmigrated canines had been reported until 2002 in
the literature. All of the transmigrated canines described
were located in the mandible. Zvolanek (1986) was not
able to establish a statistical significant incidence of
canine transmigration after reviewing the dental records
and radiographs of 4000 patients, among whom no new
cases were identified.

In a review of 4500 panoramic radiographs, Aydin et al.
(2004) identified 14 transmigrated canines (0.31%) (8
mandibular canines and 6 maxillary canines).

Aydin and Yilmaz (2003) were the first to publish a case
report of a maxillary transmigrated canine. Transmigra-
tion of an impacted maxillary canine is a very rare condi-
tion. This may be due to the negligible distance between
the apexes of the maxillary canines and the floor of the
nasal fossae, and to the presence of the midpalatal
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VUaTPIKGOV apxeiwv ka1 akuvoypagiwv 4000 acBevav,
petagl twv onoiwv 6ev avayvwpiotnkav VEEs MEPINTW-
ogls.

e pia avaokonnon 4500 navopapikwv akuvoypa@iwv, o1
Aydin ka1 ouv. (2004) avayvapioav 14 avupetavaotevo-
vies kuvodovtes (0,31%) (8 kuvodovies tns kdtw yvabou
Kan 6 Kuvodovies ts dvw yvadou).

01 Aydin ka1 Yilmaz (2003) htav o1 np®tol nou dnpoaieu-
oav pia nepintwon avupetavdoteuons kuvédovia tns
dvw yvdBou. Avupetavdoteuon eykigiotou Kuvodovia
s avw yvabou gival noAu ondavia katdotaon. Auté pno-
pei va opeifetan otnv noAU pikph andéotaon petagu twv
aKkpoppIziwv twv Kuvodoviwv tns dvw yvdbou Kkal tou
€6dgous twv pivikwv BoBpiwv, kabBws enions ka1 otnv
napoucia tns péons ungpias pagns, n onoia anotenei
oNpPavuké paypo evavua otnv PETaVAoTEUON TOoU Kuvo-
bovta s dvw yvabou (Costello kan ouv., 1996).

0 okonos autou tou dpBpou htav n avagopd 4 nepINTw-
OEWV AVUHETAVAOTEUONS eyKAEITTWY KUVOOOVTIWY NPoKel-
MEVOU Va TOVIOTEl N onpaacia ths €yKaipns avixveuons e
opBonaviopoypdpnpa, kAu nou pnopei va cupBdanel
otnv ano@uyh PeAAOVUKWY EMNAOKMV.

NAPOYZXIAXH NEPINTQZEQN

Mepintwon 1

Mia yuvaika 24 e1cov napanéu@Onke oto Epyacthpid pas
yia agaipeon evés éykieiotou de§lou tpitou yougiou tns
Kdww yvabou. Zto opBonaviopoypdenua éyive pavepd
ou ka1 o1 6Uo Kuvoedovies tns Avw yvabou htav éyknel-
otol. O 6€§6s pn avaédfdwv dvw kuvodovias hiav
éykneiotos e eyyus kiion ka1 n dkpn tou dyyize tnv péon
ypappn. O apiotepds pn avatéddwv dvw Kuvodovias
htav éykneiotos pe opizévua gopd kal n piza tou eixe
nepdoel v péon ypapuh (Eikéva 1).

Mepintwon 2

‘Eva 16xpovo ayopr napanéppBnke oto 161wtk 1atpeio
T0U ouyypapéa yia apaipeon tou 6e§loU cwPpwvnothpa
s kdtw yvabou. Lto opBonaviopoypdPnua eavnke 6T
0 apiotepos Kuvodovtas s katw yvaBou htav éykiel-
010s METaEU TwV KEVIPIKWV Topéwv. O1 KEVIPIKOi TOEls
s kdtw yvabou eixav pia npos ta dnw anékiion xwpis
petatémon tns péons ypapuns. Emniéov, napatnpndnke
anoppéPnNon ToU AKPOPPIZIOU TWV KEVIPIKWVY TOPEWY 0av
anoténeopa tou apiotepoU éykAgiotou kuvodovia. Ynnp-
XE NOAPAteElapévn NAPAPOVA TOU apiotepol veoyidoU
kuvédovta tns kdtw yvaBou. O1 nAdyion topeis htav aou-
pntwpaukoi (Eikéva 2).

Mepintwon 3

‘Evas dvdpas 22 stwv e€éppace napdnova yia tnv eueavi-
on twv veoyiNwv KAtw Kuvodéviwv nou napépevav own
0¢on tous. H akuvoypa@ikh e€€étaon anokanuye 6u ka1 o1
600 poévipor kuvédovies tns kdtw yvabou ntav éykael-
otol.

EAAHNIKH OPOOAONTIKH EMIOEQPHIH 2009 « TOMOL 12 ¢ TEYXOZ 1 & 2

suture, which is a considerable barrier against maxillary
canine migration (Costello et al., 1996).

The purpose of this article was to report 4 cases of
impacted canine transmigration in order to highlight
the importance of early detection by panoramic radi-
ographic examination, which may avoid future compli-
cations.

CASE PRESENTATION

Case 1

A 22-year-old woman was referred to our department
for removal of impacted right mandibular third molar.
The panoramic radiograph revealed both maxillary
canines to be impacted. The unerupted right maxillary
canine was impacted mesio-angularly and it's tip taught
the midline. The unerupted left maxillary canine was
impacted horizontally and it's root crossed the midline
(Figure 1).

Case 2

A 16-year-old boy was referred to the private office of
the author for removal of right mandibular wisdom
tooth. The panoramic radiograph revealed the mandibu-
lar left canine was impacted between the central
incisors. The mandibular central incisors were forced and
diverged distally without midline shifting. In addition,
apical resorption of the central incisors was observed as
a result of left impacted canine. The primary left
mandibular canine was over retained. Lateral incisors
were asymptomatic (Figure 2).

Case 3

A 22-year-old man complained about the appearance of
his retained mandibular right and left primary canines.
Radiographic examination revealed both mandibular per-
manent canines to be impacted.

The unerupted left mandibular canine crossed the mid-
line and transmigrated to the right side. The unerupted
right canine was impacted mesio-angularly without
crossing the midline. Alignment of incisors was dis-
turbed, in addition congenital missing of lower left cen-
tral incisor was observed, since patient's history didn’t
record any tooth extraction in the region (Figure 3).

Case 4

An 18-year-old boy was referred to the private office of
the author for management of the mobile maxillary left
primary canine. Routine panoramic radiographic exami-
nation indicated that both mandibular permanent
canines were impacted. The panoramic radiograph
revealed that the unerupted lower right canine had
transmigrated to the left side crossing the midline in a
position of horizontal impaction below the apices of left
premolars near the inferior border of the mandible. The
left canine was located below the apices of incisors,
crossed the midline and transmigrated to the right side
above the transmigrated right canine.

37



Avuetavdateuan eykieiotwv kuvodviwy / Transmigration of impacted canines

HevLenic ORTHODONTIC ReviEw

Eik. 1. Mepintwon 1: O &e§i6s kuvodovias s dvw yvdBou eivan
éyKneIoTos pe eyyus Kiion kan o apiotepds kuvddovtas éxel nepacel
v pEon ypappn.

Fig. 1. Case 1: The maxillary right canine is impacted mesio-
angularly and the left canine has crossed the midline.

O apiotepos pn avatéAwv KAatw Kuvoedovtas gixe NepAce
v péon ypapph petavaotelovias otnv 6e§1d nisupd. O
66165 un avatéddwv Kuvodovtas ntav €ykAeioTos MeE
€yyus kiion xwpis va éxel nepdoel v péon ypapun.
Ynnpxe Oiatapaxh tns 61€UBETNONS Twv TOPEWY, EVM
napatnphBnke ouyyevhs €AAsiyn Tou KATW aPIOTEPOU
KEVTPIKOU TOpEa pias Kai 10 10Topikd tou acBevih dev avé-
Qepe kapia eGaywyn SovuoU otn cuykekpIpévn NEPIOXn
(Eixova 3).

Mepinwwon 4

‘Eva 18xpovo ayopr napanéppOnke oto 161wTKO 1aTpEio
TOU OUYYPAPEX YIa AVTUHETMMON ToU €U0gIoToU veoyiioU
avw apiotepou kuvoedovta. H tumkh opBonaviopoypai-
Kh e€étaon €de1€e Ou Kan o1 dUO péVIHOT KUVOBOVIES Tns
kdtw yvaBou ntav éykieiotol. Lo opbonaviopoypdpnua
@avnke 6u o kdtw 6e816s pn avatéAnwv kuvodovias eixe
petavaoteloel otnv apioteph NAsUpd NEPVMVIAS TV Péon
ypapuh og pia Béon opizévuou eykAgiopoU KAtw and ta
aKpOPPizIa TV apIoTEPOV NPOYOUPiwV KOVId 010 KATw
xeiflos ns kdww yvdBou. O apiotepds kuvddovias Bpi-
okovtav Kdww and ta akpoppizia wwv topéwv, €xovias
nepacel v péon ypappn kai petavaoctevoel oin 6e€id
nisupd mo ynAd ané tov avupstavactevovia 6e16
kuvédovta.

LYZHTHIH

H petavdoteuon twv kuvodoviwy tns kdtw yvabou népa
ano v YEon ypapph avapEPETal ws «avUpEIavaoteuon»
ka1 Bewpeitar ondvio gpaivépevo (Aydin kar Yilmaz, 2003).
Ta nepiocdtepa and ta dnpoaieupéva apbpa otn BiBAio-
ypagia napouaidzouv anid pepovwpéves nepintwoels. H
avupetavdoteuon evos pn avaténfovios dovuoU eiva
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Eik. 2. Nepintwon 2: O apiotepds kuvédovias ts kdtw yvabou eiva
€ykAEI0T0s PETAgU TV KEVIPIKMV Topéwv wBdvtas us pizes npos ta
anw.

Fig. 2. Case 2: The mandibular left canine is impacted between the
central incisors forcing the roots distally.

DISCUSSION

Migration of mandibular canines across the midline is
referred to as "transmigration”, which is considered as a
rare phenomenon (Aydin and Yilmaz, 2003).

Most of the published articles in the literature present
just single cases. Transmigration of an unerupted tooth is
generally a unilateral phenomenon, although 16 cases of
bilateral transmigration have been reported (Joshi,
2001). In three out of four cases in the present report,
left canines were involved unilaterally, and one case a
bilateral canine transmigration was evident.

A specific etiology of this anomaly is not known. How-
ever, traumata, heredity, the long eruption path of
canine tooth germs, premature loss of primary teeth and
filling of the corresponding space by an adjacent tooth,
tooth-size discrepancy, unfavorable alveolar arch length,
and large crowns dimensions can be considered as
causative factors (Camilleri and Scerri, 2003). In addition,
Odontomas are also suggested as a possible etiological
factor (O'Carroll, 1984).

In the first case of this report the cause of transmigration
might be the congenital missing of both lateral incisors,
which is in agreement with Ando et al. (1965). The caus-
es of the other three cases of transmigration are unclear.
Migration of an impacted tooth is believed to occur dur-
ing the immature tooth apex period. It has been report-
ed that a distant migration is possible in the develop-
mental stage of the tooth apex, due to rich blood circu-
lation and active alveolar bone formation (Stafne and
Giblisico, 1975).

Transmigration of canines has been reported more fre-
quently in females than males in a ratio of 1.6:1 (Peck,
1998) and the mandibular left side is affected more than
the right side (Shapira and Kuftinec, 2003). The larger
cross-sectional area of the anterior mandible compared
with the anterior maxilla may be a reason for the higher
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Eik. 3. Mepintwon 3: O 6&€16s kuvodovias tns katw yvdbou eivan
éykneiotos pe eyyUs kateuBuvon kar kAion kar o apiotepds Kuvo-
Hovtas éxel nepdoel v péon ypappn.

Fig. 3. Case 3: The mandibular right canine is impacted in a mesio-
angular direction and the left canine has crossed the midline.

YEVIKA €1epONAEUPO PaIVOUEVO, AV Kal €XOUV avapepBei
16 nepintwoels appotepdnieupns AVUPETOVACTEUONS
(Joshi, 2001). Xus tpeis and us TECOEPIS MEPINTWOEIS
autoU tou apBpou ta epniekdpeva dévua htav apiotepoi
Kuvédovies kan oe pia nepintwon Atav npogavis n avu-
HETAVAOTEUON KUVOOOVIWY appotepdnieupa.

Agv gival yvwoth kAnoia cuykekpipévn aruonoyia auths
s avwpadias. Qotéoo, paupata, kAnpovopikdntg, o
pakpUs 6popos avatofhs Tou onéppatos tou kuvodovia,
npéwpn anwmieia twv veoyinwv dovudmv kar katdAnyn
TOU aVTioTOIXOU XWPOoU and napakeipevo 6évu, ducava-
foyia peyéBous dovumy, Pn €uvoiké PAKOS GATVIAKOU
16€ou ka1 au€npéves diaotdoels s puAns twv dovuwy
pnopouv va BewpnBolv cav aionoyikoi Napdyovies
(Camilleri kon Scerri, 2003). Emniéov, n napoucia odo-
viwpdtwv éxel enions npotaBei oav mBavos aruonoyikos
napdyovtas (O'Carroll, 1984).

Ztnv npwtn nepintwon autoU tou dpbpou, n artia tns
avupetavdoteuons mOavov va gival n cuyyevhs éAfeiyn
kan twv dUo nAayiwv topéwy, pia dnoyn nou cup@vei
pe auth twv Ando kai ouv. (1965). O1 aities tns avupeta-
vdoteuons ous unonoines tpels NePINtmoels dev eivan
ocageis.

H petavdoteuon evos sykneiotou dovuol maoteletal nws
oupBaivel katd tnv nepiodo tou dwpou odovukoU
akpoppiziou. Exel avagepBei nws pia pakpiva petavd-
oteuon givan mBavh oto otddio avdntuéns tou akpoppizi-
ou tou dovuou, Adyw tns nAodoias KukAogopias tou
aipatos Kal tou evepyou OXNpATIOUOU TOU (atviakou
oatou (Stafne kan Giblisico, 1975).

‘Exe1 avapepBei 6u n avupetavdoteuon wwv KUvodoviwmv
givan mo ouxvh ous yuvaikes and 6u otous avdpes pe pia
avanoyia 1,6:1 (Peck, 1998) ka1 n apioteph nisupd tns
kdtww yvdBou npooBdinetan neproadtepo and 6u n defid
nieupd (Shapira kan Kuftinec, 2003). H mo eupeia o€ topn
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Eik. 4. Nepintwon 4: Kar o1 600 kdww kuvodovies éxouv nepdoer tnv

péon ypappn.
Fig. 4. Case 4: Both lower canines have crossed the midline.

frequency of mandibular canine transmigration (Aydin et
al., 2004).
Transmigration of maxillary canines is uncommon due to
the shorter distance between the roots of maxillary
incisors and the floor of the nasal fossa and restriction of
the path of tooth movement by the roots of adjacent
teeth, the maxillary sinus and the mid-palatal suture,
which act as a barrier (Costello et al., 1996). In one of
four cases of the present report, the maxillary canine was
involved.
Mupparapu (2002) used five criteria to classify the trans-
migrated canines. These are summarized as follows:
Type 1: The canine is impacted mesio-angulary
across the midline, labial, or lingual to the anterior
teeth with the crown portion of the tooth crossing
the midline.
Type 2: The canine is horizontally impacted near
the inferior border of the mandible below the
apices of the incisors.
Type 3: The canine has erupted either mesial or dis-
tal to the opposite canine.
Type 4: The canine is horizontally impacted near
the inferior border of the mandible below the
apices of either premolars or molars on the oppo-
site side.
Type 5: The canine is positioned vertically in the
midline with the long axis of the tooth crossing the
midline.
In the present report four mandibular canines and one
maxillary canine were involved. Most of the cases of
transmigrated mandibular canines reported in the litera-
ture are of Type 1 (Mupparapu, 2002). In the present
report two mandibular canines exhibited a Type 1 trans-
migratory pattern, one of Type 4 and one of Type 5. In
addition, one canine was impacted horizontally in the
maxillary arch with the root portion of the tooth cross-
ing the midline.
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npdobia neploxn tns kAtw yvabou o€ oxéon pe thv avti-
oToIXn NePIoXn tns dvw yvdbou iows va gival o Adyos tns
mo uynAhs ouxvetntas €UPAVIONS AVUHPEIAVAOTEUONS
Tou Kuvodovta tns kdtw yvdBou (Aydin kai ouv., 2004).
H avupetavdoteuon twv kuvodéviwy ths dvw yvabou
givar ondvia Adyw tns PIKPOTEPNS andotaons Petagy twv
PIZWV TV dvw Topéwv Kal Tou €6APOUS TwV PIVIK®V
BoBpiwv, kaBws enions ka1 tns napepunodions tou dpod-
pou tns odovukns petakivnons ané us pizes twv napa-
kelpévwv dovumv, and 1o 1yudpeio dvipo n v péon
unepwia pagnhs nou 6pouv cav epaypods (Costello kat
ouv., 1996). H pia ano us 1€ooepis NePINTWOEIS NOU ava-
QépOnkav edw agopoloe oe Kuvédovia tnhs dvw yvd-
Bou.
Na v tavopnon twv avupElavaoTeudvIwy Kuvodo-
viwv, o Mupparapu (2002) xpnoigonoings névie kpitn-
pia. Autd ouvoyizovial ws €§ns:
Tunos 1: O kuvodovias Bpioketan éykneiotos Me
€yyus kiion ws nPos tnv péan ypapun, xeifika n
yAwooikd ws npos ta npéabia dévua pe 1o TuHKa
s pUAns tou dovuoU va €xel nepacel v péon
ypappn.
TUnos 2: O kuvédovtas eivan €ykieiotos pe opizo-
vua @opd Kovtd oto kdtw xeifos tns Kdtw yvabou
mo xaunAd and ta akpoppizia Twv Topéwy.
Tunos 3: O kuvodovtas éxel avateife eite eyyus gite
anw tou kuvédovta tns avtibetns Nigupds.
Tunos 4: O kuvodovias gival éykieiotos pe opizo-
vua @opd Kovtd oto Kdtw xeifos tns Kdtw yvabou
mo xapunAd and ta akpoppizia twv NPOyoUPiwv h
WV You@iwv tns avtiBetns nAsupds.
Tunos 5: O kuvédovias Bpioketan o€ KatakOpuPn
B¢on otnv nepioxn tns Péons ypappns Pe tov emun-
kn d€ova tou dovuoU va éxel nepdogl v péon
ypappn.
Andé us nepintwoels nou avagépbnkav 6w, téooeEPts
agpopoucav oe Kuvodovies tns kdtww yvaBou kal pia og
kuvodovta tns dvw. O1 NEPICOOTEPES NEPINTWOEIS AVTILE-
TavaoTeEUOVIWY Kuvodoviwy ths kdtw yvabou nou ava-
eépovial otn BiBMoypagia eivar Tunou 1 (Mupparapu,
2002). Zinv napoUoa avapopd, dUo kuvddovies ts katw
yvdBou sppdvicav npdwuno avupetavdoteuons Tunou 1,
évas Tunou 4 ka1 évas Tunou 5. EmnAéov, évas kuvodo-
vtas ntav éykAeiotos pe opizévua gopd oto dvw odovu-
K6 100 pe 10 Tuhpa s pizas tou dovuou va éxel nepd-
O€1 TNV péon ypappn.
LUpgwva pe tous Aydin kai ouv. (2004), n yetavdoteuon
evos kuvodovia oto aviibeto npipdpiIo givar yevikd etepo-
nieupo Qaivopevo, evid avupetavioteuon Sovuou tou
apiotePoU npIpopIou €ival Mo cuxvh, kKGu nou napatn-
PNBNKE Ka1 ous TE0OEPIS NEPINTWOEIS autoU tou dpbpou.
Linv napouca penétn, appotepdnieupn avupetavaoteu-
on gppavigtnke Yovo atnv TETOPTN nePinwon, KAu nou
€PXETAN OE CUPPWVIA PE TS Napatnphaoels twv Joshi (2001)
ka1 Mupparapu (2002). Autou tou €idous n avupetava-
oteuon Ba pnopouoe va BswpnBei oav Tunou 6, nou opi-
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Aydin et al. (2004) stated that migration of a canine to
the contralateral side generally is a unilateral phenome-
non, while left-side transmigration occurs more fre-
quently, as it was also observed in the four cases of the
present article. In the present study, only the fourth case
exhibited a bilateral transmigration, which is also in
agreement with the observations of Joshi (2001) and

Mupparapu (2002). This kind of transmigration could be

considered as Type 6 transmigration, which is defined as

the parallel migration of both canines at the same rate
to the contralateral site. In other words, it is a combina-

tion of Type 1 and Type 2.

The absence or delayed eruption of permanent mandibu-

lar canines in the arch and/or the presence of over

retained primary canines is a common clinical finding,
suggesting the presence of impacted or transmigrated
canines (Camilleri and Scerri, 2003). .In cases of impact-
ed mandibular canines, where periapical radiographs fail
to detect any abnormality (with no history of extraction),
transmigration of canines should be suspected. These
canines lie usually horizontal below the inferior alveolar
canal or migrate toward the midline and, as a result,
they may not be visible in periapical radiographs (Mup-

parapu, 2002).

Even though the teeth that have transmigrated to the

contralateral side, they maintain their nerve connection

to the originating side (Shapira and Kuftinec, 2003).

Therefore, it is important to anesthetize the nerve on the

originating side when they are surgically removed.

The literature describes different options for managing

transmigrated mandibular canines. Treatment depends

partially on the canine’s radiographic position and clini-
cal manifestations. Treatment options include the fol-
lowing:

¢ Surgical extraction (Alaejos-Algarra et al., 1996;
Howard, 1976).

e Placing the impacted canine in the dental arch
through surgical or orthodontic treatment (Wertz,
1994).

¢ If the mandibular incisors are in a normal position and
the space for the transmigrated canine is sufficient,
transplantation may be undertaken (Camilleri and
Scerri, 2003).

* Some clinicians prefer not to treat an impacted canine
if symptoms are absent or when there is a serious risk
of damaging important anatomical structures (Aydin
and Yilmaz, 2003).

From the four cases presented in this article, case 1 was
referred for orthodontic consultation but was lost dur-
ing follow-up. In cases 2 and 4, the canines had drifted
the anterior teeth and in case 3 the apical resorption of
the central incisors were observed as a result of left
impacted canine. Extraction of these teeth was sug-
gested, but as the patients were not willing to undergo
any surgical intervention, extraction of these teeth was
postponed and the patients were kept on periodic
recalls.

HELLENIC ORTHODONTIC REVIEW 2009 ¢ VOLUME 12 ¢ ISSUE 1 & 2



EAnHNIKH OPa0AONTIKH EneEQPHEH

Avupetavdateuan eykieiotwv kuvoddviwy / Transmigration of impacted canines

zetal ws n napdnAnAn petavdoteuon kal twv 600 Kuvo-

H66viwv oto 610 nocootd npos tnv aviibetn nisupd. Me

anna Adyia, npdkertan yia ouvduaoud wwv Tunwv 1 kar 2.

Anouoia h kaBuatépnon avatonns twv povipwy Kuvodo-

VIV s Kdtw yvabou kai/h napdtacn napapovis twv

veoyilav Kuvodoviwv eivar ouxvd kivikd elpnpa, 1o

onoio pnopsi va unodnAdwvel napoucia eykisiotwv n

avupetavaoteudviwy kuvodéviwv (Camilleri kon Scerri,

2003). e nepintoels eykAgiotwv Kuvodoviwy tns KAtw

yvaBou 6nou o1 NEPIAKPOPPIZIKES AKTVOYPAPIES anotuy-

xdvouv va avixveloouv onoladhnote avwpadia (xwpis
1010p1K6 e€aywyns), Ba npénel va unoyiazopacte avupe-
tavdoteuon. O1 kuvodovies autoi cuvhBws Bpiokovtal og
op1zévua Béon xapnidtepa anod to yvabiaio népo h peta-
vaotelouv NPOs TNV PEan ypapun, JE anoténeopa va pnv
gival  opatoi Ot NEPIAKPOPPIZIKES AKTUIVOYPAPIES

(Mupparapu, 2002).

Ta 66vua nou éxouv petavaateuoel otnv aviibetn nisupd

S1atnpolv v veUpwon tous pe tnv Nlsupd npoéneucns

tous (Shapira kan Kuftinec, 2003). Eivai, enopévws, onpa-

VK6 va avaioBntonoigitan 1o veUpo ts nAgupds npoé-

neuans tous ae nepintwon nou Ba npénel va agaipebolv

XEIPOUPYIKA.

Ztn BiBMoypaia nepiypdpoviar Srapopeukés evanfaku-

kés HuvatdINTES AVULEIDMONS TWV AVUHPETAVATTEUOVIWV

Kuvodéviwy s kdww yvabou. H avupetwmon e§aptata

€V Pépel and tnv akuvoypaikh Béon tou Kuvedovia kal

us kMivikés ekdnicoels. Or evadiakukés Bepangutkés

Suvatétntes nepidapBavouv:

* Xeipoupyikh e€aywyn (Alaejos-Algarra kai ouv., 1996;
Howard, 1976).

e TonoBéwnon tou éykneigtou kuvddovia oto odovuikod
1680 e xeipoupyikn n opBodovukn Bepansia (Wertz,
1994).

* Y& nepintwon nou o1 kuvédovies ns katw yvdbou Bpi-
okovtal o€ puaotofoyikn B€on Kal 0 XMPOS y1a Tov avu-
petavaoteUovia Kuvodovta givanl enapkis, ivan duva-
M n npaypatonoinon petepguteucns (Camilleri ka
Scerri, 2003).

* Opiopévor KAvIKoi npotupouv va punv acxoinBouv pe
évav éykneioto kuvodovia ot nepintwon nou Oev
undpxouv cupntwpata n 6tav undpxel coBapds Kiv-
Suvos KataotpoPhs CNUAVUK®MY AVATOMIKWV SOUWV
(Aydin ka1 Yilmaz, 2003).

Ané us T€OOEPIS NEPINTWOEIS NOU NAPOUCIACTNKAV O€

autd 1o apBpo, n nepintwon 1 napanéueOnke yia opbo-

bovukn Bepansia anfd dev npoonnBe katd tous enave-

Aéyxous. Zus nepintwoels 2 kal 4, o1 Kuvodovies gixav

napaoupel ta npoécdia dévua ko ownv nepintwon 3

napatnpnBnke akpoppizikh anoppOPENCN TWV KEVIPIKWV

Topéwv ws anotéfeopa tou ap1otepol eykigiotou Kuvo-

bovta. MpotdBnke eCaywyn autwv twv dovudv, anid

eneibn o1 aoBeveis dev emBupovcav va unoctolv onoia-
b6hnote xeipoupyikn enéuBaon, n eGaywyh avaBAnBnke

Kan o1 aoBeveis unnkav o Nnpdypappa nePIodIKWVY eNave-

AEyxwv.

EAAHNIKH OPOOAONTIKH EMIOEQPHIH 2009 « TOMOL 12 ¢ TEYXOZ 1 & 2

CONCLUSION

Migration of the canine through the midline is a rare
phenomenon and usually it is asymptomatic. The diag-
nosis of transmigrated canines is based on the absence of
the permanent canine in the dental arch and on the radi-
olographic findings in both intraoral and panoramic radi-
ographs. Early examination aids in proper treatment
planning to provide well aligned teeth in the dental
arches, and avoiding future complications.
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LYMMNEPAZIMA

H petavdoteuon twv kuvoddéviwv népa and tnv péon
ypappn gival ondvio kar ouvABws ACUPNTWHATKO Qavo-
pevo. H d1dyvwon Baaoizetal otnv anoucia HOVIHOU KUVO-
bovia oto odovukd 160 ka1 ota akuvoypaPikd euphpa-
ta o€ evbootopaukés kal eEwotopaukés Anyers. H éykai-
pn e&étaon BonBde wote pe 1o katdAAnio Bepansutkd
oxébio va e€aopamatei n owoth dicubBétnon twv dovumv
oto obovukd 1o ka1 n anopuyn peAfovukov emnio-
KQV.
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MEPIAHWH

luvaika acBevns 57 v npooniBe otn yvaBoxel-
poupyikn KAVIKA ava@épovias Névo otnv KPotapo-
yvaBikh 61dpBpwon (KFA) autépato kar katd tn
pdonon, npwivh Suokapywia kar npdécbia avoikin
ongn, épepe e kan pepikés odovioatoixies Avw Kai
kdtw yvdBou kakns katackeuns. Ta guphpata tns
aovikns topoypagias (CT) ntav cuuBatd pe peupa-
to€16n apBpiuda tns KA. Tns xopnynbnkav pn ote-
pogidh avuieypovadn kar puoxafapwukd edppa-
Ka nou £pepav NPocwpIvh UPEoN TwV CUUNTWHAT®WY
ka1 anaithBnke evboapBpikh £yxuon KOPTIKOOTEPOEI-
dwv. Ev ouvexeia, avukataotdBnke n pepikh odovio-
otoixia ka1 tonoBetnBnke vapOnkas otaBeponoinons
y1a va 10okatavepnBouv ta goptia ous apBpwaels. O
vapBnkas xpno1honoIEito Katd 1o UNvo Kal y1a 2 WPES
nuepnoiws. H aaBevhs avépepe aiobnth avakougion.

Né€ais kiaid1d: Peupatoeidns apbpiuda, kpotagoyva-
Bikn 616pOpwon, avapopd nepintwons

EAA OpBod EmO 2009;12:43-50.

Mapenn@6n: 07.10.2002 - Eyive dektn: 02.11.2009
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ABSTRACT

A fifty seven years old woman came to the maxillofa-
cial clinic reporting pain in the temporomandibular
joint (TM]) with automatic onset, as well as during
mastication, and morning stiffness. The patient had
an anterior open bite, while she wore poorly manu-
factured partial dentures in the maxilla and mandible.
The computed tomography findings were concurrent
with rheumatoid arthritis of the TM]. Non steroidal
anti-inflammatory drugs and muscle relaxants were
administered that temporarily relieved the symptoms
and an intra articular corticosteroid injection was
required. Following this, the partial dentures were
replaced and a stabilization splint was placed in order
to equally distribute the loads on the joints. The splint
was used during sleep and for 2 daytime hours. The
patient reported significant relief.

Key words: Rheumatoid Arthritis, temporomandibular
joint, case report
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EIXAFQrH

H peupatosidns apBpiuda (PA) eivan n ouxvotepn pop@ph
pisypovdous apBpiudas ka1 xapakinpizetar and pn
abikn kar yandov cuppetpikn npoaBoih twv apBpwoe-
wv n onoia odnysi otnv katactpoPn twv apOpikwv Kal
nepiapBpikmv dopdv, eved givan duvatév va ouvundp-
Xouv Kal ouotnpatkés ekdniwoels (Beers kar Berkow,
1999).

MpooBdndstan nepinou 1 1% 6Awv twv nANBuopmY
(Sharp kan ouv., 1991). Or yuvaikes npooBdannoviar 2-3
PopEs Nep1oodTeEPO and tous dvdpes. H vooos pnopei va
eppaviotel oe kABe niikia, evd n enéktach ths augavetan
pE ta xpoévia. Aldpopes épeuves avagépouv Ou petagu
twv etV 30 £ws 39 pévo 10 0,5% - 1% twv yuvaikov Kal
10 0,5% wwv avdpwv eupavizel peupatosidn apbpiuda,
€V 1@ avtiotoixa nocootd ous niikies 50 €ws 59 eivan
3% ka1 7% (Allander, 1970). Onws ka1 kGO aAAn dpOpw-
0N TOU OWWaTos €101 Kal 01 kpotagoyvabikés S1apBpwaoels
pnopouv va npooBAnBolv and peupatoaidn apBpiuda
og nooootd nou noikidouv anod 2 - 86% (Carlsson kai
ouv., 1979).

H aimofoyia tns véoou givar dyvwotn. Yndpxouv onpa-
vukés evoei€els 6u n vooos éxel avooonoyikh Baon. Mapo-
Aa autd dev sivar capés av npoketal yia npwtonabés
autodvooo véonua h av ogeidetan o Aoipwén n auto-
avuowpata. Eménpiofoyikés penétes deixvouv du t6oo
yeveukoi 6oo kar nepiBandovukoi napdyovies naizouv
pono otnv avantwén wns véoou. And penétes o povozu-
ywukd 6idupa gaivetan 6u n yeveukn ouvictwod QOdvel
10 30%. H évap€n tns autodvoons diatapaxns €xel, katd
Kaipous, anodoBei o€ AopwEers, av kal kKavéva oUyKekpl-
pévo avuyovo dev éxel Bpebei (Buckey, 1997; Svendsen
kar ouv., 2002).

O apBpikds upévas oe aobeveis e PA xapaktnpizetan and
unepniacia, au§npévn ayyeiwon ka1 Sinbnon and PAey-
povwon Kuttapa, katd peizova Adyo CDA+ T- kUttapa. Ta
evepyonoinpéva and avuyévo CD4A+ T- kUtwapa Oieyei-
POUV Ta HOVOKUTIaPa, ta Hakpopdya kal us voBAdotes
tou apBpikou upéva npos napaywyn IL-1, IL-6 kar TNF-a
Kol npos ékkpion petaffonpwieivacwv tns Bepéneias
ouaias. Ta evepyonoinpéva CD4+ T- kUttapa dieyeipouy,
enions ta B- kUttapa npos napaywyh avoooopaipivoy,
peTagU twv onoiwv Kai tov peupatoeidh napayovia. Ta
evepyonoinpéva CDA+ T- kUttapa ekppazouv ouvdépata
(ligands) ooteonpwrteypivns nou Hieygipouv, thv ooteo-
kAaoteoyéveon. Autds sivan évas mbavos pnxaviopds
npokanons BAAaBns ownv dpBpwon (Choy kar Panayi,
2001; Kong ka1 ouv., 1999).

Xkonds tns napouans gpyacias givalr n napouaiaon pias
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INTRODUCTION

Rheumatoid Arthritis (RA) is the most common form of
inflammatory arthritis and is characterized by non specif-
ic and probably symmetrical involvement of the joints
leading to the destruction of the articular and periarticu-
lar structures, whereas systemic manifestations may co-
exist (Beers and Berkow, 1999).

Approximately, 1% of the population is affected (Sharp
et al., 1991). Females are affected 2-3 times more often
than males. The disease may appear at any age, while its
progression advances with time. Several reports state
thatin the group of 30 to 39 years of age only 0.5% - 1%
of women and 0.5% of men are affected by rheumatoid
arthritis, whereas the relevant percentages for the group
of 50 to 59 years of age are 3% and 7% respectively
(Allander, 1970). Similar to any other joint in the body,
the temporomandibular joint might be affected from
rheumatoid arthritis at percentages ranging from 2 -
86% (Carlsson et al., 1979).

The etiology of the disease is unknown. There are signif-
icant indications for its immunological basis. Neverthe-
less, it is not clear if it is primarily an autoimmune disease
or it is caused by an infection or by auto-antibodies. Epi-
demiologic studies reveal that genetic as well as envi-
ronmental factors play a role in the progression of the
disease. Studies made on monozygotic twins demon-
strate that the genetic component reaches 30%. The ini-
tiation of the autoimmune disturbance has, at times,
been attributed to infections although a specific antigen
has not been found (Buckey, 1997; Svendsen et al,,
2002).

In patients with RA the articular membrane is character-
ized by hyperplasia, increased vascularization and infil-
tration of inflammatory cells mainly CD4+T- cells. The
antigen activated CD4+T- cells, incite monocytes,
macrophages and fibroblasts of the articular membrane
to produce IL-1, IL-6 and TNF-a in addition to secreting
metalloproteinases of the ground substance. In addition
the activated CD4+T- cells provoke B-cells to produce
immunoglobulins, including the rheumatoid factor. The
activated CD4+T- cells produce osteoprotegerin ligands
which invoke osteoclastogenesis. This is a possible mech-
anism of joint damage (Choy and Panayi, 2001; Kong et
al., 1999).

The aim of this paper is to present a case of a female
patient, who suffered from rheumatoid arthritis with sin-
gular location at the temporomandibular joint. The clin-
ical and radiological findings are reported as well as the
treatment applied.

CASE REPORT

A 57 year old female patient came to the maxillofacial
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NEPINTWOEWS yuvaikas acBevous, n onoia énaoxe and
peupatogidh apbpiuda pe povipn evidénmion ous Kpota-
poyvabikés d1apBpwoaels. Mvetan avapopd otnv kAvikh
Kan akuvoypagikh €lkéva kabws kal otnv Bepansia nou
EPUPUOOTNKE.

ANAO®OPA MEPINTQIHZ

luvaika aoBevihs 57 ewov npooniBe otn yvaBonpoowni-
kh kivikn tou Mavemotnpiou ABnvav avagépovias
névo otnv kpotagoyvabikn 61dpBpwon, autépata kai
Katd tnh 61avoi§n tou otduatos kar npwivh duokapyia tns
apBpwons. O névos ntav 1oxupotatos QOAvovias, o€
Kdnoies nepintwaels, o€ eninedba anfoppoaouvns.

H aoBevihs napouaiaze npéobia avewypévn SnEn opeino-
pevn og nanadtepes 1atpikés emdiméers yia BeAtiwon tou
névou otnv Kpotapoyvabikn kai épepe pPepIkn odovio-
otoixia dvw ka1 kdtw yvdBou (Eik. 1, 2, 3). Kata wn kivi-
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clinic of the University of Athens, reporting pain at the
temporomandibular joint, with automatic onset and dur-
ing mouth opening as well as morning stiffness of the
joint. The pain was profound, in some cases paroxysmal
and uncontrolled.

The patient exhibited anterior open bite owed to previ-
ous medical attempts aimed at relieving the joint pain
and wore partial dentures of the upper and lower jaws
(Fig. 1, 2, 3). During clinical examination increased sensi-
tivity was observed throughout mandibular motions in
addition to pain at palpation of the masticatory muscles.
No involvement of other small or large joints or any
extra-articular manifestations were observed.
Laboratory tests revealed that the patient was positive
to the rheumatoid factor. Radiologic findings of the tem-
poromandibular joint's (TM]) CT scan included severe
articular lesions of the condyles. More specifically, an
osteophyte was found on the anterior superior articular
surface of the left condyle, which had created a
pseudarthrosis with the fossa. The compact bone of the

Eik. 1. Evbootopaukh €ikéva tns aoBevols pe
us npooBeukés epyacies.

Fig. 1. Intraoral picture of the patient with the
prosthesis.

Bk, 2. Ac§id evboatopaukin €ikova tns aoBe-
vous pE TS NPoaBeukés pyaaies.

Fig. 2. Right intraoral picture of the patient
with the prosthesis.

Bk. 3. Apioteph evbootopaukn €kéva s
aoBevoUs pe us npoobeukés epyaoies.Fig. 1.
Case 3. Left intraoral picture of the patient
with the prosthesis.
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kh e&étaon napatnphBnke évtovn suaiobnaia ous Kivh-
og1s tns yvaBou ka1 névos katd tnv ynAdpnon twv paon-
pwv pudv. Asv napatnphBnke npooBodn dAdwv
pikpwv h peydiwv apBpmoewv n e§wapbpikés exdnAm-
ogls.

Ané us epyaotnpiakés e€etdoels BpéBnke 6u n acbevhs
ntav Beukn yia 1o peupatoeidn napdyovia. Ta akuvono-
YIKG €uphpata ths aovikhs topoypagias s Kpotapo-
yvaBikns 61apBpwans (KFA) htav ekoeonpacpéves apOpi-
kés affoimoels otous kovduAous. Mo ouykekpipéva,
otov apiotepd kovdufo Bpébnke ootedputo otnv npod-
ab1a dvw apBpikh em@dveid tou, 1o onoio gixe dnpoup-
yhoel yeubdpBpwon pe tn yanvn. To cupnayés nétano
s kovoudikns kepanhs ntav avopaio pe daBpwaoels
ka1 0 §1a0p10s xwpos oxeddv avunapktos. Enions napa-
tnpnBnkav affoimaoels tou d1apBpiou diokou. Zto 6§16
kévbuio napatnpnBnke anonddtuvon, eupioketo 6e o€
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Eik. 4. Ac§id afovikn topoypagia kpotapoyva-
Bikns SrapBpwoews.

Fig. 4. Right computed tomography scan of
the temporomandibular joint.

Eik. 5. Apioteph afovikn topoypagia kpotapo-
yvadikns S1apBpmaoews.

Fig. 5. Left computed tomography scan of the
temporomandibular joint.

Bk. 6. Evbootopaukn ekéva tns aoBevols
petd v napépuBaon ous Npoobeuikés epyaaies.
Fig. 6. Intraoral picture of the patient after
correcting the prosthetic work.

condylar head was irregular with erosions and the artic-
ular disc was practically nonexistent. Furthermore,
lesions of the disc were also present. The right condyle
revealed widening, and was located in a superior posi-
tion in the fossa resulting in decreased articular disc
space (Fig. 4, 5). According to the findings the diagnosis
was oriented towards rheumatoid arthritis since 4 diag-
nostic criteria were fulfilled.

Initially, non steroidal anti-inflammatory analgesics and
muscle relaxants were administered, that offered tem-
porary relief from the symptoms for 45 days. At that
time the pain returned to its previous levels. In order to
control the pain and inflammation, an intra-articular
injection of corticosteroids was administered (Depo-
Medrol®, Pharmacia & Upjohn Co., Pfizer Inc., New York,
USA) which brought significant relief 36 hours later. At
that time the dentist replaced the maxillary partial den-
ture. In the mean time the pain reappeared at the ini-
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Eik. 7. Ae§a evbootopaukn €ikdva tns acBevoUs petd tv napép-
Baon ous npooBeukés epyaaies.

Fig. 7. Right intraoral picture of the patient after correcting the
prosthetic work.

advw Béon péoa otn yAhvn pe anotéfeopa peiwon tou
614pOpiou Sraotapatos (Eik. 4, 5). Ané 10 ouvodo twv
eupnpdtwv n didyvwon npooavatofiodnke npos tn peu-
patoeidn apBpiuda, 6edopévou 6u nAnpolviav 4 ia-
YVWOoukda kpithpia.

H aoBevihs avupetwniotnke apxikd Ye pn otepoeidh avu-
eAsypovmdn avadynukd ka1 puoxafdapwukd @dppaka
nou npocéPepav NPOowPIVh avakou@ion and ta evo-
xAhpata yia dSidotnpa 45 npepv, ondte Kai o Névos ena-
vhnBe ota nponyoupeva enineda. NMa va edeyxBei 10
anyos ka1 n @Agypgovh npayuatonoinOnke evdoapBOpikn
éyxuon kopukootepoeldwv (Depo-Medrol®, ofikn
pebun-npedbvizondvn, Pharmacia & Upjohn Co., Pfizer
Inc., Néa Yopkn, HMA), n onoia épepe onpavukh ava-
koU@ion 36 wpes apyotepa. Tote npaypatonoindnke and
obovtiatpo addayn tns pepikns odovioatoixias dvw yva-
Bou. Ev ww petafl o ndvos ékave Eavd tnv eppavion tou
ota apxikd agopnta enineda.

To tefsutaio otddio yia v avakou@ion ts acBevous
htav va eupebei kan va anokataotabei o eAelBepos peco-
PPAYHATIKOS XWPos tns acBevous, pe napéuBaon navw
ous pepikés odovroatoixies (Eik. 6, 7, 8), w01 wote n
«TEXVNTA avolkth npooBia dhgn» va peiwBdei kal va tono-
BetnBsi vapBnkas otabeponoinons yia va 100Kataveun-
BoUv 10 goptia ous 6Uo kpotagpoyvabikés SrapBpwaels
(Eik. 9). H tonoBétnon tou vapBnka peiwoe aigbntd tov
NOVO KOl aNOKATESTNOE PEPIKMS TN AEITOUPYIKOTNTA TNS
apBpwoans. H acBevns eEakonouBei va péper 1o vapOnka
Katd tov Unvo Kai yia 2 wpes otn didpkeia tns npépas. Me
v napouaca aywyh o ndvos eAéyxetal o€ avektd enineda.
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Eik. 8. Apioteph evbootopaukh €ikéva s aoBevols petd thv
napépBaon ous npooBeukés pyaoies.

Fig. 8. Left intraoral picture of the patient after correcting the
prosthetic work.

tial unbearable levels.

The last stage of relieving the patient was to find and
restore the patient’s freeway space, by reconstruction of
on the partial dentures (Fig. 6, 7, 8), so that the artificial
anterior open bite was reduced and a stabilization splint
was placed to equally distribute the loads at the tem-
poromandibular joints (Fig. 9). Inserting the splint signif-
icantly reduced the pain and partially restored function
of the joint. The patient still wears the splint during
nighttime in addition to 2 hours during the day. The cur-
rent regiment controls pain at acceptable levels.

DISCUSSION

Clinical manifestations of rheumatoid arthritis include
primarily symptoms, such as malaise, fatigue, anorexia,
muscle weakness, generalized pain and stiffness which
are not clearly localized at the joints. The articular
involvement is clinically manifested with pain, stiffness,
limited movement and signs of inflammation. The inabil-
ity to form a fist, the decreased clenching force and
morning stiffness lasting more than 30 minutes are typi-
cal findings of rheumatoid arthritis. Any joint might be
affected (Stein, 1997).

Apart from articular manifestations, rheumatoid arthritis
might be accompanied by several extra-articular symp-
toms. In 15-20% of the cases, subcutaneous nodules are
observed. Vascular manifestations include mononeuritis,
ischemic cutaneous manifestations or rheumatic angeitis.
Pulmonary manifestations, which might be lethal,
involve the presence of intra pulmonary nodules, devel-
opment of pleuritis, involvement of intermediate tissue
and pulmonary hypertension. In the context of serositis,
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Eik. 9. Evbootopaukn eikéva ts acBevoUs HETd thv EQappoyn Tou
akpunikoU vapnka.

Fig. 9. Intraoral picture of the patient after insertion of the acrylic
splint

LYZHTHIH

Zus kfivikés ekdnimaoels tns peupatogidous apbpiudas
nepifapBavovial Npddpopa cupnt@pata, Onws KAKoOU-
xia, eukon kénNwaon, avopeia, puikn aduvapia, yevikeu-
pévor névol kar duokapyia, ta onoia dev evionizovian
oaws ous apBpwaoeis. H apBpikn npooBonn ekdnAmve-
tan Kvika pe névo, duokapyia, NEPIOPIOHS TS KIVNTKO-
ntas kar onpeia @Agypovins. H aduvapia oxnpauopou
nuydns, n pikph ocuo@ikukh SUvapun kal n MApwivA
Suokapyia dvw twv 30 Aentwv gival unmikd upApata ts
peupatogidous apBpiudas. Onoladnnote dpBpwon pno-
pei va npooBAnBei (Stein, 1997).

Mépav twv apBpikwv, n peupatoadns apBpiuda pnopei
va ouvodeUetan kan and nAnBos e§wapBpikmv ekdnAwae-
wv. 1o 15-20% napatnpouvial unodopia ozidia, kanou-
peva peupatosidn ozibia. Ayyeiudikés exkdbnAmogls pno-
pei va napatnpnBouv ws povoveupiudes, 10xaipikés dep-
poTKés ekONAMOEIS A e Tn JOPPA TNS PEUPATIKAS apTN-
piudas. O1 nveupovikés ekdnAwaoEls, o1 onoies Ynopsi va
eivan Bavatngdpes, agopolv v napoucia evbonveupo-
vikav ozibiwv, v avantwén nieupiudas, v npooBonn
tou &idpeoou 10ToU Kal v NVEUpOVIKA unéptacn. Lta
niaiola tns opoyoviudas mBavh eivan ka1 n npooBonn
tou nepikapbiou. Alfes mBavés ekdbnAwaoels ivan onAn-
vopeyadia, Asppadevondbeia kabws kar o@OaApIKA Kal
ve@pikh npooBodn (Stein, 1997).

H npoaBon tns KIA 6ev eivan ondvia o€ acBeveis nou
ndoxouv ané peupatosidn apBpiuda, dedbopévou 6u 30%
pe 50% andé autoUs Ba epgavicel névo otnv KrA, oto
60%, pamota o névos Ba eivan appotepdnieupos. Mavw
and 1o éva 1pito v acgbevwv pe npooBonn tns KrA, Ba
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pericardial involvement is possible. Other potential man-
ifestations are splenomegaly, lymphadenopathy as well
as ocular and kidney involvement.

Temporomandibular joint involvement in patients suffer-
ing from rheumatoid arthritis is not rare, considering
that 30% to 50% will develop pain in the TM], while in
60% of the cases the pain is bilateral. More than one
third of patients with TM] involvement will develop
symptoms in the first year from the onset of the disease.
Forty percent of the patients report TM] involvement
during the first five years from the onset of the disease.
Significant involvement of the joint with severe pain and
significant loss of function such as the one described, is
relatively rare (10-15%) (Bayar et al., 2002).

The patient complains for pain during mandibular move-
ments, resulting in difficulties at speaking and eating.
Moreover, morning stiffness and fatigue of the joint is
reported. The most characteristic clinical sign of rheuma-
toid arthritis of the temporomandibular joints is sensitiv-
ity during palpation of the joints laterally and posterior-
ly - lateral sensitivity is more common than the posteri-
or (Koll et al., 1983) - as well as creeping or crepitation
sounds (Droukas and Gkisakis, 2001). A characteristic
clinical sign in advanced stages of TM] rheumatoid arthri-
tis is anterior open bite (Marbach and Spiera, 1967;
Droukas and Gkisakis, 2001).

The imaging techniques utilized to diagnose rheumatoid
arthritis of the temporomandibular joints is tomography,
arthrography, computed tomography (simple or three
dimensional) and magnetic resonance imaging (Scutellari
et al., 1993). Radiographic investigations performed on
temporomandibular joints of patients affected by
rheumatoid arthritis revealed that changes in shape, ero-
sions and condylar cysts are the most characteristic radi-
ographic findings. In addition, the presence of osteo-
phytes is very common. Moreover, important findings
include erosions and cysts in the glenoid fossa, articular
disc space reduction, as well as calcification of the artic-
ular disc (Groupille et al., 1993; Droukas and Gkisakis,
2001).

Basic treatment goals are taking care of the basic pathol-
ogy, joint physiotherapy and rehabilitation of malocclu-
sion. Treatment of the basic pathology is primarily based
on non steroidal anti-inflammatory drugs (NSAID), non
specific or specific COX-2 inhibitors. Corticosteroids are
used either intra-articularly, or systemically at the acute
phase to control pain and inflammation. Currently they
are also used in small doses for maintenance (Kirwan,
1995). Other medications employed are gold salts, anti-
malarial drugs, sulfosalazine and, lastly, cytostaic in
resistant cases (O'Dell et al., 1996). Lately, monoclinic
antibodies against TNF are being used (Breedveld, 1995;
Klippel, 2000).

Physiotherapy is employed after the acute phase, where
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avant§ouv 10 CUMNTWHATA PECO OTO NPWTO £T0S and tv
gupavion tns Baoikhs vooou. To 40% nepinou twv aobe-
vaov avapépel npooBoin tns KFA tnv npddin neviaetia
and v évapén ts vooou. Bapid npooBonn tns dpbpw-
ons pe évtovo névo ka1 anwigia tns Agitoupyikdtntas,
o6nws auth nou nepiypdetal, €ivan oxeukd onavidtepn
(10-15%) (Bayar ka1 ouv., 2002).

O aoBevis napanoveitan yia névo katd us KIVACEIS Tns
yvabou, pe anoténeopa va duoxepaivel n opdia ka1 n
oiuon. Enions, avagéper npwivh duokapyia kar 0konAn
kénwon tns dpBpwaons. To niéov xapaktnpiotkd KAIVIKG
onpeio tns peupatoeidous apBpiudas twv kpotagoyvabi-
kav d1apBpwoewv gival n euaoBnoia katd v YnAden-
on v apBposwv NAdyia ko niow — n nAdyia eucnodn-
oia givan mo ouxvn ano v onioBia (Kopp ka1 ouv., 1983)
- kaBws ka1 o1 pnuatikoi N kPyHwdels hxor (Droukas ka
Gkisakis, 2001). Ze npoxwpnuéva otddia peupatoeidous
apBpiudas twv kpotagoyvabikwv Sapbpwocwv xapa-
Ktnpiouko kAvikd eupnpa givar n npdabia avoixth hén
(Marbach kan Spiera, 1967; Droukas ko Gkisakis, 2001)
O1 angikovioukés péBodo1 mou xpnaiponololvial yid
61dyvwon s peupatosidols apBpiudas twv kpotapo-
yvaBikmv S1apBpwoewv givar n cupBatkn topoypagia, n
apBpoypagia, n afovikn topoypagia (anin ko P10dId-
otatn) Kol n payvnukh topoypagia (Scutellari kar ouv.,
1993). O1 akuvoypaQikés €pEUVES Nou Eyvav oe KPota-
poyvabikés SiapBpwoels acBeviv npooBeBAnpévwv and
peupatogidn apBpiuda édai§av 6u o1 aAnayés ato oxnua,
o1 S1aBpwoeis kar o1 kUatels atous kovdunous gival ta nio
XAPAKTNPIOUKA aKUvoypa@ikd suphpata. Enions, noAu
OUXVO Xapaktnpiotké eival n napouaia twv ooteoPUTWV.
O1 s10Bpogls Kan 01 KUOTELS oTnV KPotagikn yAnvn, n pei-
won tou HiapBpiou xmpou kabws ka1 n evacBeotiwon
tou &iapBpiou diokou eivar enions onpavukd euphuata
(Goupille kan guv., 1993; Droukas kar Gkisakis, 2001).

O1 Baoikoi otdxon tns Ospaneias ivar n avupetmaon s
Baoikhs véoou, n uaioBepancia ts dpBpwons ka1 n
anokatdotaon wv ouykAgiolakov avwpafidv. H Bgpa-
neia tns Baoikins vooou otnpizetan apxikd otd pUn OtePOEl-
6n avu@isypovadn (MIA®), un €6ikd h exdekukoUs
COX-2 avaotodeis. Ta kopukootepoeIdh xpnoiponoiou-
viai gite evboapBpikd gite ouotnpaukd ownv ofeia gaon
yia va emteuxOei éleyxos tou névou Kai tns GAgypovAs.
MAéov xpnolponololvtal Kai oe piIKpés HAOEIS yia ouvin-
pnon (Kirwan, 1995). Adfa ¢appaka nou xpnaoiponoiou-
vtal givan ta dnata xpuoou, ta avBsfovooiakd, npéopa-
ta n ooufpacanazivn ka1 1€A0S 10 KUTIOPOOTATUKA o€
avBekukés nepintwoels (O'Dell kan ouv., 1996). Npdopa-
10, £Xouv apxioel va xpnoigonoloUvial povokAwviké avu-
owpata katd tou TNF (Breedveld, 1995; Klippel, 2000).
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exercises of the joint may help towards avoiding fibrous
tissue development and muscle atrophy. Regarding
occlusal treatment, it is necessary to reduce muscle ten-
sion which aggravates the pathological conditions
(Droukas, 1996).
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EAAHNIKH OPGOAONTIKH EnieEQPHEH 0bnyies

1963,

O A H I I E I

NPOS TOUS ouYYpaQeis

H EAAnvikit OpBodovakii EmBedpnan ekbdibetan 6Uo Popés 10 Xpovo
otnv efnvikh kan ayyikn yAmooa kan Géxetar yia dnpoaieuon npwio-
TUNES emotnovikés epyaoies o€ Bépata opbodovukns (avaokonnaers,
EPEUVNTIKES EPYATiES, NAPOUOIATEIS NEPINTWOEWY), OUVEVTEUEETS Kata-
Sopévav epeuvntav Kat KAVIKOV 010 xdpo ts opBodovukns, BiBiio-
kprukés, nepiinyels Snpoaieupévav epyaciav kar SiatpiBav, véa oxe-
UKA pe npoidvia kar oUyxpoves e€ei€ers otnv opBodovukn, Kkar em-
otoniés npos tov AteuBuvtn Zovians. Epyacies yivoviar dektés uno v
npounéBeon 6u eivan npwtdtunes kai dev éxouv dnpoaieutei nponyou-
pévaws h ev éxouv unoBAnBei yia dnpoaicuon afdov.

01 epyaoies nou unoBaniovian atnv EAdnviki OpBodovakn Embewpn-
on Ba npénel va akodouBolv us napakdtw odnyies. Autés o1 obnyies
giva oUpowves pe us “Uniform Requirements for Manuscripts
Submitted to Biomedical Journals”, 6nws éxouv kaBopiaBei and v
International Committee of Medical Journal Editors ka1 Bpiokovtai otn
b1evBuvon: www.icmje.org.

01 epyaaies unokeivial o kpion ané duo kpités kai tn Luvtakukh Em-
tponn. O1 ekbOtes kpatolv ORa ta SIKNMUATA TV EMOTNHOVIKAOV
€pyaoiay, poms autés yivouv dektés yia dnpooieuon anod tn Luviaku-
kn Emtponn. Me tnv unoBodi ts epyaaias, 6o o1 cuyypaeis npénel
va unoypdgouv thv napakdw dhdwaon:

«01 unoypagovies guyypageis ths epyaoias [titdos ts pyacias] napa-
xwpoupe 6ila ta ouyypaika dikadpata atnv OpBodovukh Etaipeia
Enndbos, ae nepimwan nou Snpooieutei n epyacia. AndAdvoupe 6u n
epyaoia givar npwtdtunn, bev eupioketm und afioAdynon oe difo
nepiobiko kan Gev éxel GNOCIEUTEN NPONYOUHEVWSY.

Ltoixeio ka1 andéyels nou napouaidzovial ot GpBpa s EAAnvikAs
OpBodovukhs EmBewpnons avAkouv oTous ouyypageis kal 6xi otn
Zuvtakukh Emtponn h otnv OpBobovuki Etaipeia tns EAAdGos. H
OpBobovukn Etapeia ms EARGOos dev eyyudtan tnv akpiBeia tou
nepiexopévou twv dpbpwv kal dev péper kappia €ublvn yia txév
opdipata h napadeiyes.

Mop@ph Epyaciiov

O1 ematniovikés epyaoies npénel va unoBdadovia eite o veoeAAnvikn
dnpoukn yAwaoa ge povotoviké ouatnua eite oe ayydikn yAwoaa. To
nepiodiké avadapBdver t petdppaon and t pia ylwooa otnv dAdn.
H Zuvtakukn Emtponn diatnpei to Sikaiwpa va adddze yAwooikd to
Keilievo yia Adyous opoiopop@ias tou nepiobikou. O1 pyacics npéne
va eivar baktunoypapnuéves pie 6indd didotnua otn wia oyn apiBun-
pévav oenibwy peyéous A4 (21.0 x 29,7 ex.). YnoBdAdete 1o npwio-
wno g niektpovikn popen (Word for Windows), wote va anootadei
atous KpIEs xwpls kaBuatépnan. Oa npénel va xpNoTIHONoINCETE Lia
oupBatkn ypauuatoaeipd tou Aoyiopikou (n.x. Times New Roman 12).

[Mpoteivetar n napakdiw opydvwon twv Epyaciwy:

ZEAIAA TITAOY: Mpéner va nepidapBdver tov titdo ths epyaoias, 10
nARpes ovopatenwvuyo, tous akabnuaikous titdous, us Béoels twv
ouyypagewv Kai 10 6voua TouU ENICTNUOVIKOU KEVIPOU and to onoio
MPOEPXETal n gpyaoia, t GiEUBUVON TOU KUpioU ouyypagéa, Kai Tov
apiBué tAspdvou, tAsopoiotunias (fax) kar v ndektpovikn bieu-
Buvan tou (e-mail).

MEPIAHWH: O1 avaokonngels kai o1 napoucidoels nepintawoewv Ba

npéner va auvobedoviar and pia nepidingn e xwpioth cenida, n onoia
va pnv unepBaiver us 250 Aé€els. Avagépate to akono tns epyacias,
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LéBobo, ta uphpata kai ta Baoikd oupnepdopata.

AOMHMENH TEPIAHWH: O1 epeuvntikés pyaoies Ba npéner va ouvo-
Oevoviar and pia Sounuévn nepidnyn n onoia va unv unepBaiver Tis
250 Aé€ers. Biiéne: Br ] Orthod 1999,26.
IKOIMOZ: H nepiingn Ba npéner va Eexvd e pa wikpn 6ndwon oxe-
UKd pe v aitia n paypatonoinans tns penétns. Oa npéner va ivar
ouvati n auvbeon petall twv anoteNeaudtwv Kal 1ou oKorou.
IXEAIAIMOZE MEAETHE: Ba npéner va nepiypdgetar 1o €i6os tns
penéns («binAn wedn dokiuaciar, «ueddovakn wxaia bokiyacia
enéyxoun, «avabpopikn avdduany).
XPONOE KAI TOINOZX APAZHE: lMou kai ndte npaypatonoinfnke n
penémn.
ATOMA (YAIKA) KAI MEGOAOI: Mws éyive n emAoyn tou deiyua-
10s ka1 and noidv nAnBuauo.
MTAPEMBAEELL: Mepiypagn kdbe enéuBaons h Oepaneias nou eée-
tdzetan.
KYPIEX METPHZELE: To oUotnua petpnoewv i pedodou pe tv
oroia yiverar n Ktiunon twv aodevav.
AIOTEAEEMATA: Ba npénel va napouoidzoviar ta KUpIa anotené-
ouata ouunepidauBavouévwv tou apiBuod, pudou kar nikias twv
atépwv nou alofoynBnkav pazi e ene€hynon s aitias un emdo-
ys 1 agaipeans and to efyua. Ta apiBunukd anotedéouata va
nepiypdoviar pe tv péon tun kar otaBepi andkion tous, dtav
npokertai yia bebopéva e Kavoviki katavoun, Kai e v Sidueon
upn Tous Otav eivar Kataveunuéva aouupetpa. ©a npénel va ava-
pépetal ws didotnpa uniotoouvns 10 95% kabws enions kai to eni-
nebo anpavukdtntas wwv Siapopdv. Edv o1 S1apopés twv Kupiwv
petpnoewv twv anotedeaudtwv petalu buo (h nepioootépwv) opd-
bwv ev eivar atauoukd onpavakés, Ba npéner va avagépetal
Oidotnua eumatoauvns yia t diapopd (95%) kabws kai kdbe dAo
Kkviké oupnépaaya.
TYMIEPAIMA(TA): ©a npénel va avapépovial povo 1a oupnepd-
ayata nou unoatnpizovial and ta debopéva. Ba npénel va tovizovia
01 nepIopIaoi ths peétns kabs kar o1 mOavés KAVIKES EmmAoKEs.

NEZEIX KAEIAIA: Avapépate 3-5 Aé€ears kaibia (Aé€ers n ppdoels o€
afpaBnukn oeipd) wote va dieukoduvBei n ta&ivéunon tns oyaoias.

TPEXQN TITAOE: Avagépate tov tpéxovra titdo tns gpyacias oas e 10
noAu 6 Aé&ers.

KYPIO MEPOE: H kupiws epyaoia anotedeitar and tnv Eioaywyn, ta
Yiikd ka1 MéBobor, ta Eupripata, t Zuzitnon kar ta Zupnepdapara.
10 Keiyevo o1 BiBAoypagikés napanounés Ba yodgoviar avagépovias
10 Vo TOU OUYypapE Kai T0 £10S Onpoaieuans, Kai Oxi pe apiBunt-
ki napanounn. Ta ovouata uéxpr buo auyypapéwv Ba ypdpoviar nArn-
pws ka1 Ba akofdouBouviar and 1o €tos Snyodicuans tns epyacias o€
napévBeon, n.x. Burstone ka1 Koenig (1975), h (Burstone kai Koenig,
1975). Ze nepintwon nou n gpyacia npogpxetar and nepicaotepous twv
OUo ouyypagéwvy, Ba ypdgetal 1o Gvopa ToU NPWIOU UYyPaPEd Kai
6a akodouBeitar and  ouviunon ka1 ouv. n.x. Johnston kar ouv.
(1982) 11 (Johnston ka1 auv., 1982). MoAaniés napanounés xwpizoviai
petaéu tous pie to eAANVIKG epwtnpatiko anyeio atiéns, n.x. (Burstone,
1975, 1982; Ricketts, 1970).

BIBAIOTPA®IA: O1 BiBAioypagikés napanounés npéner va unoBdino-
viar o€ xwpioth oenida pe anpaBnukn oglpd. O1 BiBAioypagikés napa-
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Obnyies

EAnHNIKH OPa0AONTIKH EnIoEQPHEH

rnopnés eivar Kowvés yia 1o eAnvikd kai ayyiikd keipevo. Ma to Adyo
auto npénel va eivar yoappéves ota ayydikd akoun kai av avagépoviai
atnv edinvikn BiBAioypagia. Ofes o1 napanounés nou avagépoviai oto
Keiuevo npéner va nepiauBdvoviar atov katdAoyo tns BiBioypagias,
Ka1 aviiotpo@ws. H pop@h wwv napanounwv npéne va akoAouBei tis
obnyies nou éxouv oroixeioBemnBei ato “Uniform requirements for
monuscripts submitted to biomedical journals” (ouotnua Vancouver)
(JAMA 1993,269:2282-6). Ta ovépata wv nepiobikav npénel va ypd-
@ovial oUpwva pie Ts ouvipncers tou Cumulated Index Mediicus.
MAPAAEITMATA:
APBPO MEPIOAIKOY: Burstone CJ, Koenig HA. Force systems from
an ideal arch. Am ] Orthod 1974,65:270-89.
KE®AAAIO BIBAIOY: Woodside DG, Linder-Aronson S.
Progressive increase in lower face height and the use of posterior
occlusal bite-block in its management. In: Graber LW, ed.
Orthodontics. State of the art: essence of the science. St Louis: CV
Mosby, 1986: 2000-21.
Edv avapépoviar nepioodtepes and pia epyacics tou 16iou ouyypagea,
o1 onoies dnpoateUtnkav to i610 €1os, T0te, petd to €1os dnpodicuons
npootibeviar 1aboxikd éva koo ypduua ts ayydikns yAwooas (a, b,
G ...). To i610 ypduua npéner va npootiBetar ka1 ota onyeia omou n
gpyacia autn avapEPETal oto KUPIO EPOS.
Metd tov katdAoyo tns BiBAioypapias, ypdyte to dvopa kar tnv nARpn
taxubpopikn kai ndektpovikn bieuBuvon (e-mail) tou ouyypagpéa, and
1oV oroio Ba unopouv o1 avayvwotes va zntouv avdtuna.

EIKONEZL - MINAKEZ: O1 pwroypagics kai ta oxediaypduuata avapé-
povtal ato Keilievo ws Eikoves (n.x. Eik. 1). KaBe eixdva npéner va ouvo-
Seuetar and titdo. O titor twv ekovwv ypdpovial oe Xwpioth ceniba.
Le xwpioth oediba npéner va ypdpetar kar kdOe mivakas pazi pe tov
1itio tou. Ze nepintwon nou kdnoia eikova f mivakas éxer Gnpooteutel
nanaitepa, Ba npéner va anooteifete aviiypago dbeias yia xpnon
(permission to print) and tov 1610KTATN Twv NVEUpaTKWY Sikaiwudiwy
(copyright owner) kai o titdos npénel va avagéper tn oxeukn BiBaio-
yoagikn napanounn, n.x. (Ang: Pedersen kai ouv. (1991), katémv abei-
as tou Oxford University Press).

OOTOIPA®IEL - IXEAIATPAMMATA: O1 pwtoypagies kai ta oxebia-
yodupata npéne va eivar uynAns noidntas. Anpooicuon eyxpwuwv
pwroypagiwv anarei i ouykatdBeon tou AicvBuvtn Zuviaéns kai
uropei va Bapuver 0IKOVOLIKd oV ouyypaged.

HAEKTPONIKH YIIOBOAH @QTOMPAQION KAI IXEAIATPAMMATON:
O1 pwroypagies kai ta oxebiaypdupata 8a npéner va unoBdadoviar oe
nAekTpovIKN Lop@n, kdBe Lia ot Eexwpiotd apxeia ta onoia Ba npéner
va ovopdzoviar avtiotoixa (n.x. figure 01.tif). OAes o1 pwroypagies Ba

NIZTA EAETXOY A TOYZ XYITPAOEIX

Emotonn unoBonns epyaaias atov Alsubuvin Zuviagns
Zediba titdou

KEVTIPOU ano 1o onoio NPOEPXETal N Epyaaia

avVayvAOoTES va zntouv avdawuna.
NepiAnyn (n dopnpévn nepidnyn)
Né€eis kneidid kan tpéxwv titlos

BiBMoypaikés napanopnés
Tito1 twv eIkdvwv (o€ xwpiotn oenida/-€s)
Mivakes (kaBe évas oe xwpioth oenida)

AhAwaon cuyypaeIK@V SiKawpatwy

ANRAWoN 01KOVOMIKOU evOiapépovios

AnAmaogls aoBevmdv

Abegiges xpnons nponyoupeva dnpooieupévou ufikoU

OoOooooooooogo O good

G
B

(1963,

npéner va eivai o€ pop@n TIFF ka1 va éxouv ikavornointkn avdduon yia
va pnopei va emteuxBei ektunwon uyndns noidtntas. Oa npénel va
anootéddoviar atov AieuBuvin Eoviaéns péow e-mail i ae CD h o€ 3.5
inch floppy disk ka1 va 6iaBdzoviar and unodoyioth e Aetoupyiko
ototnpa Windows. Ofles o1 eikdves Ba npénei va éxouv £0pos toudxi-
atov 5 inches (12.7 cm) ka1 avdduon touddxiotov 300 DPI. Ta oxebia-
yodupata (aonpdpaupa i éyxpwya) Ba npéner va éxouv avdAuon tou-
Adxiatov 1200 DPL

NOIMEMIKO [TA TPA®IKA: Ta tv dnpioupyia twv ewioypagidv Kar
oxediaypapudiwv Ba npéne va xpnoiponoieite Aoyiouiké, 6nws 1o
Photoshop ka1 to Illustrator. ®wtoypagies ka1 oxediaypdypata nou
evar og popen WORD h og popen napouaiaons PowerPoint, Corel
Draw 1 Harvard Graphics dev éxouv ikavonoinukn avdduon kar bev
pnopouv va xpnaiponoinBouv yia bnpoaicuon.

AEONTOAOITKEZ APXEZ KAI HEIKH

‘Epeuves nou apopouv avBpmnous npénel va avapépouv av n diadika-
gia nou akodouBnBnke Ntav UpPwvn pe Tous deovionoyikous kai
nBikoUs kavéves kaBopiouévous and v apuddia navemotnpiakh
kpaukn emponn kabws kot pe  Giaknpuén tou Edaivkr dnws auth
dapoppwbnke 1o 1983.

‘Epeuves nou agopouv nepapatdzwa npéns va avagePOuV av o1 ouv-
Bnkes daBiwons twv nepapatdzwwv Ntav sUPPWVES pe s 0dnyies tns
appddias navematniakns  KPATIKAS EMTTPONNS.

AHAQZETY AYBENON

Ba npéner va AapBdavetan ypanth ouykatdBeon tou acbevols h tov
vopHo knbepdva otav npokeran va dnpocieuBolv Aemtopépeies n
QwToypaies evos atdpou kai péow autav Ba pnopoloe va avayvupl-
ofei. Avtiypago s ouykatdBeons Ba npénel va anooténnete otov
AeuBuvtn Zoviagns pe v unoBodi tns epyaaias.

AHAQEIH OIKONOMIKQY ENAIAOEPONTOX

O1 ouyypageis npénel va dnAmoouv mBavd oIKOVOpIKG evdiapépov
nepi Tou avukelpévou tns epyacias 6nws enions kar kBe penovuko
opefos npokUNtov and thv €Qappoyh s MEPIYPAPEITQS TEXVIKNS
peBodou, ouokeuns h Gradikaoias.

YMOBOAH EPFALIQN

Epyaoies npos dnpoaicuon unoBdnioviar anokAgioukd o nAgktpovi-
KN popon pe e-mail n oe CD otov: Avand. KaBnynth Maéoxo A. Mana-
donoudo, AieuBuvtn Zivians, EAfnvikn OpBodovukn EmBedpnon,
Epyaotipio OpBobovukns, Tunua Odovuatpikhs, Apiototéieio Mave-
motpio Bgocanovikns, 54124 Bgaoanovikn.

Tni.: 2310-999482, 2310-999556, Fax: 2310-999549,

E-mail: mikepap@dent.auth.gr

To nAnpes ovouatenwvupo, tous akadnpaikoUs titdous, us BEoels v ouyypaPEéwy Kal T0 OVOHA TOU EMOTNHOVIKOU

To 6vopa kar tnv nAnpn taxudpopikn kar nAektpovikn SietBuvan (e-mail) tou cuyypapéa, and tov onoio Ba pnopouv o1

Npwtétuno keipevo (61nAé didotnpa) oe popphn Word yia Windows

Ddwroypagies ka1 oxedraypdppata (kdbe a Eexwpiotd oe poppn TIFF)
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The Hellenic Orthodontic Review is published biannually in the Greek
and English language and includes original articles on matters related
to Orthodontics (reviews, research papers, case presentations),
interviews of leading researchers and clinicians, book reviews,
abstracts, news on products and recent advances in Orthodontics,
and letters to the Editor.

Manuscripts submitted to Hellenic Orthodontic Review should follow
the general instructions given below. These guidelines are in
accordance with the “Uniform Requirements for Manuscripts
Submitted to Biomedical Journals”, drawn by the International
Committee of Medical Journal Editors at: www.icmje.org.
Manuscripts are accepted for publication with the stipulation that
they are original, written in Greek or English, and have not been
published or submitted for publication elsewhere. Manuscripts are
reviewed by two consultants and the Editorial Committee. It is a
precondition for publication that authors assign the copyright
ownership to the Greek Orthodontic Society.

All submitted manuscripts should be accompanied by the following
statement signed by all authors:

«The undersigned authors transfer all copyright ownership of the
manuscript [title of paper] to the Greek Orthodontic Society in the
event the work is published. The undersigned authors warrant that
the article is original, is not under consideration by another journal,
and has not been published previously.»

Statements of fact and opinion in the articles of the Hellenic
Orthodontic Review are those of the respective authors and not of
the Editorial Committee or the Greek Orthodontic Society. The Greek
Orthodontic Society disclaims any responsibility for the material in
this Journal and shall not be liable for any injury due to publication
of erroneous information.
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Submitted papers must be written in modern Greek or in English. The
Journal will translate from one language to the other. The Editorial
Committee reserves the right to edit the text for consistency.
Monuscripts must be typed with double spacing on one side of size
A4 (21.0 x 29.7 cm) white paper. Submit the original in electronic
format (Word for Windows), so that the reviewers can receive a copy
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