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NEPIAHWH

Ta tefeutaia xpovia o1 e€eiEels TV NEIPAPATKWOV Ka
kvikoov pefstmv tns Bionoyias otépatos anfagav
Spapaukd us Bepaneutikés avuAnyels nou apopouv
otous nepiodovukoUs 1otoUs. EEdAAou, o1 e€eniters
otnv opBodovukn, 161aitepa otn BioAoyia tou ootoy,
v odovukhn petakivnon ka1 us ounoBAsvvoyovies
petaBonés eixav onpavukés kAvikés emnicoels. H
H1evBuvon ka1 10 nood tns odovukhs petakivnons
aiveta 6u petaBannouv tn Béon kan us draotdoels
v opiwv twv neprodovuk®y 10twv. H yAwooiknh
petakivnon tou 6ovuou éxel ws anotéleopa tnv
au€non tou NAxous Tou 10ToU OTNV NPOCTOMIAKN M-
@dveia tou dovuou Kkai tn peiwon Tou PHhKous tns K-
VIKAs pUAns. Ektos autou, o1 petaBonés twv nepiodo-
VUKWV 10TV KAtd tn xeifikn petakivnon twv kdtw
topéwv, n onoia anotedei noAUuun dradikacia evan-
Aakuknh tns Bepaneias pe e§aywyés dovuwy, givan éva
Bépa pe avukpoudueves anodyels otn BiBAioypagia.
Zkonos tns napouaas avaokonnons gival va npoogpé-
pe1 otous KAvIKoUs tnv mo ouyxpovn nAnpopdépnon
OXEUKA Ye tnv enidpaon nou éxel n odovukn petaki-
vnon oto oudoBAgvvoyévio cUpNAgypa 10TwV.

Aé€ais kAabia: Odovukn petakivnon, oudoBievvoyo-
via npoBAnpata, nepiodovukn katdotaon
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ABSTRACT

During the last years advances in experimental and
clinical studies in oral biology have dramatically
changed many treatment concepts concerning
periodontal tissues. Also, advances in orthodontics,
particularly in bone biology, tooth movement and
mucogingival alterations, have significant clinical
implications. The direction and the amount of tooth
movement seem to change the position and the
dimension of periodontal tissue margin. Lingual tooth
movement will result in an increased thickness of the
tissue at the labial aspect of the tooth and decreased
clinical crown length. On the other hand, alterations
in the periodontal tissue during labial movement of
the lower incisors, which is a valuable alternative
procedure to extraction therapy, are associated with
conflicting literature views. Aim of this review is to
provide the clinicians with up-to-date information
concerning the influence of tooth movement on the
mucogingival complex.

Key words: Tooth movement, mucogingival
considerations, periodontal condition
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INTRODUCTION

It has been considered that mandibular incisors, which
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EIZArQrH

IoxUe1 n dnoyn 6t o1 kdtw topeis, o1 onoiol 61aBétouv

€NAXI0T0 NOCO NPOCTOMIAKWV NPOCNEPUKOTWY 0UAWY,

mBavév napoucidzouv npodiabeon yia ugiznon twv
oUAwv (Lang ka1 Loe, 1972; Maynard ka1 Ochsenbein,

1975; Maynard kar Wilson, 1980; Coatam ka1 ocuv.,

1981). Exel, enions, Siatunwdei n dnoyn éu n xefdikh

petakivnon twv KAtw topéwy, nou anotelsi opBodovu-

kn Sadikacia evadakukh twv e€aywywv dovuwv, uno-
pei va odnynhaoel o€ uPizhoels 1600 otn pikth 600 Kal atn
poviun obovioguia. H epyacia auth avaokonei tn

BiBAoypagia otn Baon twv KAIVIKWV Kal NEIPAPATIKMDV

pefetwv, yeyovos nou aviavakAdtal ota akéouBa epw-

thpata:

1) Eivan onpavukh n akpoppizikh-pufikh didotacn twv
npoonepukétwv oUAwv OtNV avantuooopevn Kai
otnv wpIun odovioguia;

2) Mnopsi va BeAumoe tnv tomkh oufikh ugiznon n
opBodovukn &16pOwaon 10U CUVWOTIOHOU TWV KATW
TOpEWY;

3) Eivan anapaitnta ta ourikd pooxeupata npwv tnv
opBodovukn Bepaneia;

4) Ennpedzel tnv KAtdotaon 1wV MNPOCNEPUKOTWY
ouAwv n xe1fikN petakivnon twv KAtw TOPEwY;

OYAOBAENNOTIONIET AIAZTAZEIX KAI AYIHIH
Nadaiétepes avuinyers

Ito napenBdv dratunwBnke n dnoyn éu n upiznon twv
ounwv, 1610itEpa oTNV NEPIOXN TWV KATW TOPEWY, ANOTE-
Aei pia and us emniokés tns opBodovukns Bepaneias.
Ma to Adyo autd, yia noAnd xpdvia htav anodekth n
onyaocia pias zavns npoons@ukotwy ouAwv eldxiotou
glpous pe okond tn diatnpnon s nepiodovukns uyei-
as (Lang ka1 Loe, 1972). AlawunwBnke 6T givan anapai-
1o éva €Adxioto Noad outikwv 10wV 2 xiA., €K Twv
onoiwv 10 1 x1A. ivar npoonepukoéta ola. Ektds and
us napandvw anoyes, €yivav emniéov ouotdoels yia
v tonoBétnon enelBepwv oUMK®OY HOOXEUUATWY NPV
andé v opBodovukn Bepansia wote va ano@euxOei n
uQiznon nou ouxva auvodelel tnv opBodovukn petaki-
vnon dovudwv pe npolndpxov HIKPO €UPOS NPOCHEPU-
kétwv oufwv (Maynard ka1 Ochsenbein, 1975). Etal,
npotdbnke n tonoBénon pooxeupdtwv os nadid pe
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have a minimal amount of facial attached gingival, may
be predisposed to gingival recession (Lang and Loe, 1972;
Maynard and Ochsenbein, 1975; Maynard and Wilson,
1980; Coatam et al., 1981). It has been also suggested
that labial movement of lower incisors, which is an
alternative orthodontic procedure to extraction therapy,
may lead to recession lesions in the mixed as well as the
permanent dentition. This article reviews the literature
based on the clinical and experimental studies, which
reflect upon the following questions:
(i) Is the apico-coronal dimension of attached gingiva
important in the developing and mature dentition?
(i) Can the orthodontic correction of lower crowded
incisors improve the localized gingival recession?
(iii) Are the gingival grafts necessary prior to orthodontic
treatment?
(iv) Does labial movement of lower incisors influence the
status of the attached gingiva?

MUCOGINGIVAL DIMENSIONS AND GROWTH
Old concept

It has been claimed that one complication of orthodontic
treatment is gingival recession particularly on the lower
incisors area. Therefore, the importance of a minimum
width of attached gingiva for maintaining periodontal
health was widely accepted for many years (Lang and
Loe, 1972). It has been suggested, that a minimum of 2
mm of gingiva tissue, 1 mm of which was attached
should be necessary. In addition to the above mentioned
opinion recommendations for free gingival graft
placement prior to orthodontic treatment have been
further advocated to avoid the recession which often
accompanies orthodontic movement of teeth with pre-
existing inadequate attached gingiva (Maynard and
Ochsenbein, 1975). Grafting procedures for children with
less than 1 mm of keratinized tissue have been
suggested. Other studies expressed the same
recommendation and noted the importance of facial-
lingual bone thickness. They suggested gingival graft in
patients with inadequate attached gingival (<2 mm) and
thin labial bone (Maynard and Wilson, 1980; Coatam et
al, 1981). An extensive retrospective survey of 1150
treated orthodontic cases showed that the width of
keratinized tissue might be significantly affected by
orthodontic movement of lower incisors (Dorfman, 1978).
It was found that "a decrease in gingiva appeared to
occur in 1.3% of cases while an increase appeared to
occur in 0.69% of the cases." It was claimed that the
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myotepo and 1 xiA. kepauvononpévwv 1otwv. AAes
penétes ékavav us idies ouotdoels ka1 ava@épBnkav otn
onpacia Tou NPOCTOMIaKOU-yAwaoaikoU ndxous Ttou
oatou. MNpéteivav tnv tonoBétnon oufikwY POOXEUPd-
v of aoDeveis Ye AVENAPKN z@vN NPOCMEPUKOTWV
olAwv (<2 xiA.) ka1 Aentd ooukd nétafo xeiMkd
(Maynard ka1 Wilson, 1980; Coatam ka1 ouv., 1981).
Ektetapévn avadpopikin peétn 1150 opBodovukd Bepa-
neupévwv nepiotaukav €6e1ge du 10 €0pos Tou Kepau-
VOMOINPEVOU 10TOU PNOPET va ENNPEACTEl oNPavuka anod
inv opBodovuknh Bepaneia atous kdtw topeis (Dorfman,
1978). BpéBnke 6u "ot 1.3% 1wV NEPINTWOEWY EMOUVE-
Bn peiwon twv oUAwy, evd algnon twv ouAIKWV 10TV
napatnpndnke og 0.69% twv acBevmv". AlatunwOnke n
anoyn éu o BaBuds tou anoteféopatos e€aptdtan anod
10 Nood ka1 tn 61eBuvon tns odovukns petakivnons.
Opiopévor ouyypageis avapépouv 6u av npoBdaniel éva
bdovu pe eAdxioto kepauvonoinpévo 1016, o1 daotdoels
twv oUAwv 6ev aufdvouv, akéun ka1 katd tn &idpkeia
s au€nukns nepiddou (Maynard ka1 Ochsenbein,
1975; Tenenbaum ka1 Tenenbaum, 1986). EmnAéov, n
yAwaooikn petakivnon tou dovuol otn cwoth tou Béon
bev audver 1o noad twwv 101wy xafikd. Tupnépavav 6u
otevh zovn h naviedns éAReIPn 10t®V o au§avopevous
aoBeveis ivan euaioBnin oe @Aeypovh twv olAwv,
pavpa pdonons, Bouptolopa kal ous Suvdpels nou
aokoUv 01 Muikés npoo@uoels. Akopn, ta oufikd
pooxeUpata anotedolv diadikagia anodektn yia tnv
anoguyn tns emdeivwans twv ounoBAevvoyoviwv npo-
BAnpdtwv kot npénel va tonoBetolvial npiv ané oladn-
note 0dovuIKh peTakivnon.

Luyxpoves avuinyelis

Ze avudlaotoln pe us napandvw dandyels, opIoUEVOl
€peUVNTEs unoothpiav tnv anoyn 6T NEPIOXES UE NPO-
onepukota ouda eupous pikpdtepou tou 1 xiA. mBavov
va pnv npodiabétouv og avanwuén oudiudas oe oxéon
ME NEPIOXES HE ENAPKES €UPOS NMPOONEPUKOTWY oUAwY
(Miyasato ka1 ouv., 1977). MakponpdBsopn pefétn oe
ouniké 1016 pe Kivnukotnta emBeBaiwoe du o1 KIvntés
autés povdades npootopiakwy oUAwv mbavév dev gival
neP1000TEPO €uaioBntes os neprodovukd npoBAnpata
og oUykpion pe ta npoone@ukota ouda (Kisch ka1 ouv.,
1986). Eannou, &iactaupoupeves penétes oe nadid
katédeifav 6u 10 UYos twv NPOCTNEPUKOTWY oUWV
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degree of effect depends on the amount and direction of
tooth movement.

Some authors suggested that if a tooth is in a prominent
position with minimal keratinized tissue there is no
further increase in the gingival dimensions even during
the growth period (Maynard and Ochsenbein, 1975;
Tenenbaum and Tenenbaum, 1986). Furthermore, lingual
movement of the tooth in a proper position will not
increase the amount of labial tissue. They concluded that
a narrow zone or a complete lack of tissue in growing
patients couldn’t withstand to gingival inflammation,
trauma from mastication, tooth brushing and forces from
muscle attachments. Besides, gingival grafting is an
acceptable procedure to prevent mucogingival problems
from progressing and should be preformed prior to any
orthodontic tooth movement.

Modern approach

Contrary to the above opinions, some authors supported
that sites with less than 1 mm of attached gingiva may
not be prone to the development of gingivitis than sites
with an appreciable width of attached gingiva (Miyasato
et al, 1977). A longitudinal study in mobile gingival
tissue ascertained that mobile facial gingival units may
not be more susceptible to periodontal breakdown than
attached gingival (Kisch et al., 1986) Moreover, some
cross-sectional studies in children have indicated that the
height of attached gingiva increases with age except
during the transition from the primary to the permanent
dentition when the opposite occurs (Rose and App, 1973;
Ainamo and Talari, 1976). Furthermore, in the permanent
dentition the attached gingiva are higher than in the
primary dentition (Bowers, 1963; Ainamo and Loe, 1966;
Vincent et al., 1976). Vanarsdall and Corn (1977)
described a procedure of creating attached gingiva during
eruption of impacted canines and incisors by orthodontic
forces. They mentioned that they used this method
successfully in 75 patients. Powell and McEniery (1982)
examined for two years, 34 children with gingival
recession in the mandibular anterior teeth. They found
statistically significant improvement of attached gingiva
in 24 children. They concluded that these changes were
related to improved oral hygiene and reduced gingival
inflammation. In another retrospective study, in which
the clinical crown length was measured in children
recalled four and twenty years later, an improvement in
gingival recession areas was found (Persson and
Lennartsson, 1986). It was suspected that developmental
changes during growth might influence the potential for
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au&avel pe tnv niikia, ektds anod tnv nepiodo tns petd-
Baons and wn veoyidn otn poévipn odoviopuia, onodte
oupBaiver o avtiBeto (Rose ka1 App, 1973; Ainamo ko
Talari, 1976). Emniéov, ta npoonepukéta oUAa otn
povipn obovioguia sivar uygnAodtepa and 6,u otn veoyi-
An (Bowers, 1963; Ainamo ka1 Loe, 1966; Vincent kai
ouv., 1976). O1 Vanarsdall ka1 Corn (1977) nepiéypayav
pia &adikacia Snpioupyias npoonepukdtwv oUAwY
Katd tnv avatoin eykieiotwv Kuvodoviwy Kal Topéwv
pe opBodovukés Suvdpels. Avapépouv 6u xpnoipgonoin-
oav pe emtuxia auth tn péBodo oe 75 aobeveis. O1
Powell ka1 McEniery (1982) napakodoUOnoav yia 6Uo
xpovia 34 naidid pe ouikh uPiznon ota kKdtw npoabia
b66vua ka1 Bpnkav otauoukd onpavukh BeAtiwon twv
npoonepukOtwv olAwv o€ 24 and autd. Zupnépavav
ou autés o1 anfayés €ixav oxéon pe BeAtiwon tns oto-
MATIKAS UYIEIVAS Kal peiwpévn @Agypovh twv olAwy. Ze
anAn avadpopikh peétn, 6nou YetphBnke 10 PAKOS Tns
kAvikhs puAns o nondid nou enave€etdotnkav t€oospa
ka1 ikoal xpovia petd, BpéBnke BeAtiwon ous nepioxés
ouflikhs u@iznons (Persson ka1 Lennartsson, 1986).
Ynnp&av eikacies 6u o1 avantwlakés petaBonés katd
v augnon eivan duvatdv va ennpedoouv 10 Suvapikod
augnons twv NPOCTEPUKOTWY 10TWV 0TS NEPIOXES NS
upiznons. MakponpdBsopun pedétn Sidpkelas PIMOV
Xpovwv acxoAnbnke pe tnv napakoAoUBnon NEPIOXmV
u@piznons otous KAtw topeis o€ 28 nadiad pe okond va
aflodoynBolv o1 petaBonés twv npoonepuKOTwWY
ouAwv (Andlin-Sobocki ka1 cuv., 1991). O1 cuyypageis
Siatinwoav tnv dnoyn éu n ugiznon twv oUAwWV PEIw-
VETO1 OUV Tw XpOvw, Kal o€ opiopéva, pamota, dévua
e€aneipetan nANpws. AkOpn, napatnphBnke puAikh
petatémon twv XeiNik®v nepiodovukwy 1otwv. Ev 1oU-
to1s, ntav aduvaro va aflodoynBei kAvikd av n BeAtiw-
on gixe oxéon pe "eninedo npdoguaons épnovios ouvde-
ukou 1otoU" f pe "emBnmakh npooapuoyn”. O Andlin-
Sobocki (1993) napakofioubnoe pakponpdBeopa tnv
Katdotaon twv NPOCTOMIAKWMV OUAIK®Y 10TOV TwV Avw
ka1 kdtw npooBiwv dovumv oe acbeveis o auEnon (6-
12 xpoévwv). Mapathpnoe atfnon tou UYous Ttwv
oUnwv, 1&1aitepa o 6ovua pe pikpd Uwos Baoikns
ypappns (<1 x1A.) npoonepukdtwv ouAwv. O1 affayés
autés emouvéBnoav 1é0o otn veoyiAn 600 kal otn Povi-
un odovioguia. Katd tn petdBaon and tn veoyidn otwn
poviun odovioguia o1 petaBonés htav noikies.

AAANn pakponpdBeopn penétn e€étaoe us petaBonés tou
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increasing the attached tissues in recession areas. In a
three-year longitudinal study, the recession areas on the
mandibular incisors were monitored in 28 children to
evaluate changes on the attached gingiva (Andlin-
Sobocki et al., 1991). The authors suggested that the
gingival recession decreases over time, and in some teeth
might be totally eliminated. Coronal shift of the labial
periodontal tissues was also observed. However, it was
impossible to evaluate clinically whether the
improvement was related to "creeping connective tissue
attachment level" or to "epithelial adaptation". Andlin-
Sobocki (1993) monitored longitudinally the facial
gingival status of maxillary and mandibular anterior teeth
in growing patients (6 - 12 years). An increase of the
gingival height, particularly for teeth with small baseline
height (<1 mm) of attached gingiva was observed. These
changes occurred for both the primary and permanent
dentition. During the transition from primary to
permanent dentition these changes were variable.

Another longitudinal study examined the changes in the
sulcus probing depth and the length of attached gingiva
in children (Bimstein and Eidelman, 1988). It was
concluded that the increase in length of gingival tissue
was related to a concomitant decrease in probing depth.
Accordingly the increased length of attached gingiva
during the early years, after eruption takes place, is due
to the coronal shift of the cemento-enamel junction and
not to coronal migration of the marginal gingiva. Since
this study was characterized by a five-year interval
examination time, it was associated with a significantly
decrease of the number of teeth which were under
eruption. Subsequently, the result of decreasing probing
depth may be questioned. The conclusion that can be
drawn from these studies is that a certain amount of
gingiva does not seem to be essential for the
maintenance of periodontal health and the preclusion of
recession. The position in which the teeth erupt through
the alveolar process and their final position in the arch
will have profound influence on the amount of tissue
around these teeth. If a tooth germ exists in a normal
position into the alveolar process and erupts midway
between the facial and lingual bone there will be an
adequate amount of tissue facially and lingually. On the
other hand, if a tooth erupts in a labial position or is
forced in a facial position because of crowding or tongue
pressure, only a minimal width or complete lack of
attached gingiva will be found in its facial aspect. A
lingually positioned tooth has a wider zone of attached
gingiva (decreased clinical crown height) than a well-
aligned tooth. These differences are because a change in
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BaBous avixveuons tns ouloboOVTIKAS OXIGUAS Kal TOU
MAKOUS TwV NPoonepukOTwy oUAwv o€ nandid (Bimstein
kan Eidelman, 1988). To cupnépacpa ntav éu n augnon
T0U PAKous tou ounikoU 10toU cuvdedtav pe tautdxpo-
vn peiwon tou BaBous avixveuons. Opoiws, 10 au§npé-
VO HAKOS NPOONEPUKOTWV oUAWY KAtd ta NPWTa Xpovia
petd tnv avatonn o@eifetan og pufikh petatdémon s
ooteivoadapavuvikhs évwons Kail 6x1 o€ Uik petavd-
OTEUON TV OPIaKWY oUAwv. Xtn peAétn auth unhpée
éva pecodidotnpa e€étaons 5 xpovwv, yeyovos nou
OUOXEUOTNKE PE ONpaAvuKh peiwon tou apiBuol twv
Sdovudv uné avatodn. Luvenws, pnopei va apgioBnin-
O¢i 10 anoténeopa tou peiwpévou BaBous avixveuons
ns oxiophs. To cupnépacpa nou pnopei va e§axBei anod
us penétes autés eivan 6u dev @aivetal va undpxel éva
OUYKekpIpévo nood ouAwv 1o onoio €ival anapaitnto
yia tn Siatnpnon tns nepiodovukhns uysias kai tnv ano-
Quyh tns ugiznons. H Béon otnv onoia avaténfouv ta
bdoévua 61d péoou tns patviakhs andguons Kal n tefikn
tous Béon oto 1660 ennpedzel onpavukd 1o NéPIE Twv
Sovumv nood twv 10twv. Av 10 odovukd onépua Bpi-
oketan o€ pualonoyikn Béon péoa otn gawviakn anégu-
on ka1 avateinel oe owoth Béon peta&u napeiakoU Kai
yAwoaoikoU ootoU, tote Ba undpxel enapkns 10t6s 1060
npootopiakd 600 ka1 yAwooikd. And tnv aAfn nisupd,
av 1o 66vu avateinel xeihikd h av e§avaykaoBei og npo-
otopiakh Béon Adyw ouvwouopoU h nigons and n
yAwooa, 16t npootopakd tou dovuou Ba undpxer end-
X10t0 €Upos N naviedns £AAsiYn npoonepuUKOTwWY
ouAwv. Eva 66vu og yAwaoikn Béon éxel eupUtepn zavn
nPooneQuUKOTwY oUAdwv (pelwpévo UYos KAIvIKAS
pUAns) o oxéon pe éva dévu otn cwoth tou Béon oto
16€0. O1 Srapopés autés opeifovial oto yeyovos 60U n
petaBoAn tou napelo-yAwaooikoUu ndxous twv oUAwv
npokafdsi afdayés oto Uyos twv eneuBepwv oufwv
kaBws ka1 otnv anéotacn petagu tns yevetkd kabopi-
zépevns ounoBAevvoyovias évwans Kal tns KAVIKAS
puAns.

OPOOAONTIKH METAKINHZH KAI AIAXTAZEIX
TON OYAQN

Nepapaukés penétes

O1 oxéoeis avdpeoa ous Saotdoels wwv oUAwv, 1o oudi-
k6 eninedo ka1 tn Béon tou dovuou npénel va dratnpou-
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the bucco-lingual thickness of the gingiva provokes
changes in the height of the free gingival area and due to
the distance between the genetically determined position
of mucogingival line and the clinical crown.

ORTHODONTIC MOVEMENT VERSUS GINGIVAL
DIMENSIONS

Experimental studies

The relationships between gingival dimensions, gingival
level and the tooth position should be maintained during
orthodontically induced tooth movements. It has been
supported that gingival recessions are frequently found
at tooth surfaces, which are associated with bone
dehiscences (Parfitt and Mjor, 1964; Steiner et al., 1981).
Experimental studies in monkeys have shown that
dehiscences present in the alveolar bone after
uncontrolled labial expansion or labial tooth movement
could be eliminated by returning the teeth to proper
position in the dental arch (Karring et al., 1982; Engelking
and Zachrisson, 1982). The mechanism of this reversal of
bone is unknown, but we should suspect that cells with
bone form capacity might have invaded the area of bone
dehiscence on the labial aspect of the teeth during their
movement back to their original position (Thilander,
2004). As long as the tooth movement occurs within the
"osseous envelope" of the alveolar process, soft tissue
recession cannot develop (Wennstrom et al., 1993; Proffit
and Fields, 2000; Thilander, 2004).

Studies in monkeys have demonstrated that labial tipping,
extrusion and bodily movement of incisors could form
alveolar bone dehiscences accompanied by apical
movement of the connective tissue level and gingival
recession on the facal surface of the teeth (Steiner et al.,
1981; Batenhorst et al.,, 1974). Gingival inflammation was
persisting in all the recession sites. On the other hand,
experimental studies in dogs failed to demonstrate any
loss of connective tissue attachment during labial tipping
of the lower indisors (Karring et al., 1982; Nyman et al,,
1982). These discrepancies can be explained. In the study
by Karring and co-workers (1982) the results of labial tooth
movement were evaluated by histological sections. On the
other hand Steiner et al, (1981) used clinical
measurements in their sample. However, Nyman and
Lindhe (1984) mentioned that the level of attachment
tissue can be determined precisely only by histological
means. None of the above experimental studies provided
information concerning neither the magnitude of the
applied force nor the amount of labial tooth displacement.
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vial katd tnv opBobovukn petakivnon. YnootnpixOnke
n anoyn éu o1 oufikés uPiznoeis Bpiokovian ouxvd o€
obovukés em@Aveies Nou OXetizovial e ooTikés dratpn-
ogis (Parfitt kan Mjor, 1964; Steiner ko ouv., 1981). Mei-
papaukés penétes oe mOnkous édaifav du o1 diatphoss
nou yivovial oto Qpawviakd 0oto Petd and pun eNEyXOpE-
vn napegiakh dietpuvon n napelakh odovukh petakivn-
on gival avaotpéyiyes pe tnv enavapopd tou dovuou
otn owoth tou Béon oto 6o (Karring ka1 ouv., 1982;
Engelking ka1 Zachrisson, 1982). O pnxaviopés auths
NS AVaoTPOoPAs Tou 00ToU ival dyvwaotos. Ynoyiazopa-
otg, wotdoo, 6T Katd tn petakivnon twwv dovuwv otnv
apxikn tous Béon unopei va eioBaniouv otnv nepioxn
s ooukns H1dtpnons €ni tns napsiakhs odovukns en-
@dveias kUttapa e ooteoyeveukn kavotnta (Thilander,
2004). E@éoov n obovukn petakivnon enmoupBaivel
€V10s Tou "ootikoU gakéfou” tns patviakns andépuaons,
bev pnopei va O6npioupynBei ugiznon twv padakmv
1otwv (Wennstrom ka1 ouv., 1993; Proffit ka1 Fields,
2000; Thilander, 2004). Menétes oe mBhkous katédeifav
ou n xe1fikh anékion, n ungpékpuaon kar n napdAAnAin
petakivnon twv topéwv pnopsi va dnpioupyhoouv dia-
phogls Tou GatwviakoU ootoU nou cuvodelovial and
aKkpopPIZIKh petatémon tou emnédou npdo@uans tou
ouvdeukoU 10100 ka1 oufikh uPiznon otnv NPOCTOMIAKN
emeaveia wov dovuwv (Steiner ko ouv., 1981;
Batenhorst ka1 ouv., 1974). Ze 6Aes us nepioxés ugizn-
ons unhpxe eypévouaa Asypovin twv oUAwv. And tnv
anin nAsupd, neipapaukés penétes oe okunous Oev
katédeibav anwieia npdopuons tou cuvObeUKoU 10T0U
katd tnv xeifikh anokiion v kdtw topéwv (Karring kai
ouv., 1982; Nyman ka1 ouv., 1982). O1 ducappovies
autés efnyouvtal. Itn pedétn twwov Karring ka1 ouv.
(1982) ta anoteféopata tns xeifikns odovukhs petaki-
vnons a§lonoynBnkav ané 1otofoyikés toués. O1 Steiner
ka1 ouv. (1981) xpnoiponoincav oto deiypa tous kivi-
kés petpnosis. Ev toutols, ot Nyman kai Lindhe (1984)
avagépouv 6u 10 €ninedo toU NPOOMEPUKOTOS 10T0U
pnopei va kaBopiotei enakpiBas povo pe 1otoloyikd
péoa. Kapia ané us napandvw penétes dev €dwoe nAn-
poQopies oxeukd pe 10 pEyeBOS NS £QaPHOZOUEVNS
bduvapns h 1o Nogd s xeifikhs odovukns petatomons.
01 Wennstrom ka1 guv. (1987) pedétncav neipapaukd
us petaBonés twv padak®v 10t@v o 6dvua ta onoia
petakivhbnkav opBodovukd oe nepioxés pe noikido
néxos ka1 noidtnta pafakwv 1otwv. Aev Bpnkav oxéon
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Wennstrom et al. (1987) studied experimentally the soft
tissue changes of teeth, which were orthodontically
moved into areas with varying thickness and quality of
the soft tissues. They could not find any relationship
between the initial length of the periodontal tissues and
the development of gingival recessions. The most
important finding was that most of the teeth showed
some probing attachment loss but no loss of connective
tissue when evaluated histologically. The small apical
displacement was related only to the free gingival tissue.
They found histologically that the free gingival tissue was
smaller not only on the apico-coronal direction but also in
the bucco-lingual direction. This reduction in height and
volume of the free gingiva make them sensitive not only
to periodontal probing but also to plaque induced
inflammation lesions. Two other papers supported the
hypothesis that the thin marginal tissue is more
susceptible to develop inflammatory lesions than the
thick one (Baker and Seymour, 1976; Ericsson and Lindhe,
1984). They supported the importance of thickness of the
gingival tissue at the pressure side rather than its apico-
coronal width.

Clinical studies

During the growth period the anterior part of the
mandible is under a remodeling process and continuous
tooth position adjustments (Bjork and Skieler, 1972).
Solow (1966) has shown the continuous adjustment of
lower incisor inclination during growth to compensate
the apical base discrepancies.

Artun and Krogstad (1987) followed for three years 62
patients who had received combined orthodontic/surgical
treatment for mandibular prognathism. Twenty-nine of
them had excessive proclination (>10 mm) of lower
incisors before surgery while 33 had minimal proclination.
It was observed that excessive proclination of lower
incisors during the pre-surgical orthodontic treatment
may lead to gingival recession, particularly if the alveolar
bone is thin. The inclination of the mandibular incisors
was measured using the mandibular plane angle. Three
years after surgery the progression of gingival recession
was similar for both the examined and the control group.
However, they could not explain the considerable
individual variation that was observed. Another
important disadvantage of the study was that it could
not provide any information about the oral hygiene
status of the patients. It seems that the development of
bone dehiscence is a prerequisite for the development of
gingival recession.
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petagl apxikoU PAKOUS Twv NEPIOdOVUK®Y 10TV Kal
avanweéns oufikwv ugizhogwv. To Mo onpavukoé upn-
pa ntav 6u ta nepicodiepa dévua eppdvicav Kanoiou
BaBuoU anwAeia npdécpuons Katd tv avixveuon pe
neprodovukh pnAn, 6x1 Gpws ka1 anwigia guvbetikou
10100 6tav a§lofoynBnkav 1otofoyikd. H pikph akpop-
PIZIKA PETOTOMION CUOXETOTNKE POVO WE Tov ENeUBepo
ouniké 1016. Iotodoyikd Bpébnke 6u o elelBepos ouni-
KOS 10T10S ATV HIKPOTEPOS, OX1 HOVO OTNV aKPOPPIZIKN-
pumikh &1edBuvon, addd ka1 otnv napgio-yAwooikh. H
peiwan auth tou UYous Kal tou dykou twv eAelBepwv
oUnwv ta kdvel euaiobnta tdoo ot e€étaon pe neplodo-
vukh phAn 6co ka1 oe QpAgypovés AOYw OUCOWPEUDNS
nAdkas. AUo akopn epyacies unoothpi§av tnv unéBeon
ou o Aentds 1016s wv opiwv napouaidzel pyeyanltepn
euaioBnoia otnv avdntuén eAeypovwdmv affoiwoewy
ané 6,u o naxus 10tés (Baker kar Seymour, 1976;
Ericsson ka1 Lindhe, 1984). Tovizouv tn onpacia tou
néxous tou ounikoU 10100 npos tnv nAsupd tns nieons
napd to €Upos Tou 100U G akPoPPIZIKN-pUAIKA S1€U-
Buvan.

Khvikés peléres

Katd tnv nepiobo tns augnons to npdobio tphpa tns
kdtw yvdBou upiotatar Sradikacia enavadiapdppwons,
kKaBws ka1 guvexeis npocappoyés tns Béons twv dovudv
(Bjork ka1 Skieler, 1972). O Solow (1966) édeie nv
ouvexn npocappoyh s kAions twv KAtw topéwy Katd
v aunon ws avuotddpion twv ducapuovidv ns oot-
khs Bdons.

01 Artun ka1 Krogstad (1987) napakofoUBnaoav yia tpia
Xpovia 62 acBeveis otous onoious €ylve ouvdUACHOS
opBodovukns Bepansias ka1 opBoyvabikns xeipoupyikis
yi0 avupetwmon npoyvadiopou tns kdtw yvabou. 0129
and autols tous acBeveis eUPAVIZaV EKOEGNUACHEVN
xeiikn anokiion (>10 xi1A.) twv KAtw Topéwv Npiv anod
v enépBaon, eva o1 33 gixav endxiotn xeidikn andki-
on twv topéwv. Mapatnphbnke éu n ekoeonpacpévn
xeikn anoktion twv Kdtw Topéwv KAtd tnv npo-xel-
poupyikn opBodovukn Bepaneia unopei va odnynoer og
ouflikh u@iznon, 161aitepa av o Qawviaké ootd eival
Aentd. H kAion twv kdtw topéwv HETPNONKE pE Tn ywvia
tou emnédou tns Bdons tns kdww yvdBou. Tpia xpdvia
petd v enéuBaon n npdéodos 1wV UPIZACEWV htav
napoépola 1000 yia tous e€etacbévies 600 Kal yia tnv
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Artun and Grobety (2001) detected the relationship of
mandibular incisors advancement and the gingival status
in mixed dentition patients. Thirty patients were treated
with advancement in the mandibular dentition by reverse
headgear (1 mm anterior movement of cemento-enamel
junction and 2 mm anterior movement of incisal edge)
and 21 without advancement (no anterior movement of
cemento-enamel junction and a maximum of 1 mm
anterior movement of incisal edge). The former patients
had more retruded mandibular incisors (in relation to the
A-Pg line) than the later ones. The patients were followed
for a mean period 7.83 years and 9.38 years after
treatment. Clinical evaluation, color slide examination
and measurements in study models have demonstrated
no significant differences in the two groups. Recession
was developed on twelve teeth in eight of the 30
patients (not significant). These recession sites appear
during the active treatment without any progression
during the follow-up period.

In another investigation Djeu et al., (2002) could not find
any significant relationship between gingival recession
and proclination of mandibular incisors by fixed
appliances. They speculated that gingival recession in
eight patients (12%) was caused by inflammation due to
poor oral hygiene. However, one of the limitations of this
study was that it was based on the pre-treatment and
post-treatment records without any information during
the orthodontic treatment.

Allais and Melsen (2003) evaluated the relationship
between the labial movement of the lower incisors and
the prevalence and severity of gingival recession in 300
adult patients. They applied low forces (15 to 25 gr per
tooth) attempting to generate a maximal distribution,
avoiding local necrosis and ischemia of the periodontal
ligament. They found a significant increase in the
prevalence of patients exhibiting dehiscence. However,
there were not significant differences between the study
and control group. They concluded that a controlled
proclination of lower incisors is a fail-safe procedure
without adverse effects to the periodontium.

The gingival condition of lower incisors was examined in
98 young patients after extensive proclination by Herbst
appliance (Ruf et al., 1998). It was concluded that lower
incisor proclination does not affect the gingival situation.
Only three percent (3%) of their samples develop gingival
recession, which can be explained by the presence of
predisposing factors such as reduced thickness of the
gingival margin, bony dehiscences and the oral hygiene
status of the patients. When 70 of these patients were
examined five years later, the newly developed or
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opada enéyxou. Ev toutois, dev katéotn duvatd va e§n-
ynBei n afloonpeiwtn drakUpavon nou napatnphlnke
ané dwopo oe dtopo. AAAo onpavukd HEIOVEKINHA NS
pefétns ntav 1o yeyovds ou dev nepisixe nAnpopopies
OXEUKA YE TN oTOPATKA UylElvh twv acBevav. Oaivetm
ou n dnpioupyia ooukmv diatpnoewv anotefei npoliné-
Bgon yia tnv avdntuén ouMk®v uPIZhGEWV.

O1 Artun ka1 Grobety (2001) pedétnoav tn oxéon peta&u
NS NPOS 1a eUnPOs PETaKivnons twv KATW TOMEWV Kl
ns katdotaons twv oUAwv os aoBeveis pe pikth odo-
viopuia. e 30 acBeveis éyive mpowBnon twv KATW
Sovumv pe xphon avtiotpopwy ewotopaukwy duvdpe-
wv (1 x1A. npos ta eunpds petatdémon tns ooteivo-ada-
pavuvikns évwons kai 2 xif. npo6cbia petakivnon tou
konukoU dkpou) ka1 os 21 acBeveis dev €yive auth n
b61abikacia (kaBéAou npos ta eunpds petatéomon ns
ooteivo-adapavuvikns évwaons kar péyiotn npdécbia
petakivnon tou konukoU dkpou 1 xiA.). Ztnv npwin
opada o1 kdww topeis htav oe mo onicbia Béon (oe
oxéon pe tn ypauph A-Pg) ané 6,u otous acBeveis tns
beltepns opdadas. Ofa ta dropa napakoAouBnBnkav
yia péon nepiodo 7,83 kar 9,39 xpoévwv petd tn Bepa-
neia. H xAvikh a§ioAdynan, n e§étaon éyxpwpwv dia-
PAVEIWV Ko 01 PETPNOEIS O ekpayeia peétns dev €6e1-
&av onpavukés Srapopés petalu twv 6Uo ouddwv. Yoi-
znon dnpioupynBnke og 12 66vua otous 8 and tous 30
aoBeveis (Gveu onpacias). Autés o1 NEPIOXES uPiznons
epQavizoval katd tnv evepyo Bepansia xwpis va éxouv
nepartépw €§€MEN katd tnv nepiodo napakodoubnaons.
Ze aAAn épeuva, o1 Djeu ka1 ouv. (2002) dev Bpnkav
onpavukh oxéon peta&l ounikhs ugiznons kal xe1dikNs
anokfons twv KAtw ToPEwY Nou €xel npaypatonoinoei
pE akivnies ouokeués. H ounikn ugiznon nou napouoid-
otnke og 8 aobeveis (12%) anoddOnke ot pAgypovn
Adyw Kakhs otopaukns uyieivas. Ev toutors, évas ané
T0US nep1opIopoUs tns peétns htav 6u auth Baoiotnke
ota 10T0pIkd twv acBevdv npiv kol petd tn Bepansia
xwpis kaBdénou dedopéva anod tnv idia tnv opBodovukn
Oepaneia.

01 Allais ka1 Melsen (2003) a&ioAdynoav tn oxéon peta-
&U tns xeiikns petatéomons twv KAtw TOpéWV Kal TOU
emnofaopou ka1 coBapdintas tns oudikns upiznons o€
300 evniikes aoBeveis. Epdppooav pikpés duvdpers (15
ue 25 yp. avd d6vu) npoonabavias va eMTUXouv péyi-
otn Katavopn twv Suvdpewv anogeuyovias, €101, vV
TOMKA VEKPWON Kal 10xaiyia tou nepiodovukoy ouvoé-
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deteriorated gingival recessions were seen in only seven
teeth (2.5%). However, these recession sites were
independent of the amount of lower incisor proclination
during treatment by Herbst appliance.

The relationship between gingival recessions, position of
lower incisor and growth pattern was examined
longitudinally in 28 non-orthodontically treated children
(Andlin-Sobocki and Persson, 1994). Their findings
indicated that children with persisting gingival recession
have statistically significant large apical base
discrepancies (ANB: 4.9+3.7) compared to the children
with reversion of gingival recession (ANB: 2.5+2.1).

CONCLUSIONS

Both clinical observations and research studies have
indicated that most forms of orthodontic treatment are
not harmful to the periodontal tissues. Fixed appliance
therapy by appropriately applied orthodontic forces and
adequate oral hygiene cannot produce permanent
damage to the periodontal tissues. According to the
above article, the following suggestions can be made:

— Orthodontic movement of an abnormally positioned
tooth contributes significantly to the repair of gingival
recession

- Apico-coronal dimension of attached gingiva itself
cannot be considered critical for the development of
gingival recession. The labial-lingual volume
(thickness) of the gingival tissue seems to be
important.

- It is advisable that patients with gingival recessions
being treated orthodontically to follow thorough oral
hygiene instructions.

- Labial movement of lower incisors by an appropriate
biomechanical system seems to be an effective
procedure in modern orthodontics.

References

Ainamo ], Loe H. Anatomical characteristics of gingiva. A clinical and
microscopic study of the free and attached gingival. ]
Periodontol 1966;37:5-13.

Ainamo ], Talari A. The increase with age of the width of attached
gingiva. ] Periodontol Res 1976;11:182-8.

Allais D, Melsen B. Does labial movement of lower incisors influence
the level of the gingival margin? A case-control study of adult
orthodontic patients. Eur ] Orthod 2003;25:343-52.

Andlin-Sobocki A, Bodin L. Dimensional alterations of the gingival
related to changes of facial/lingual tooth position in permanent
anterior teeth of children. A two-year longitudinal study. ] Clin
Periodontol 1993;20:219-24.

HELLENIC ORTHODONTIC REVIEW 2005 ¢ VOLUME 8 * ISSUE 1



EAnHNIKH OpaoaONTIKH EneEQPHEH

OuloBrevwvoyovia neprodovuka npoBAuata / Mucogingival considerations

opou. Bphkav onpavukd aufnpévo emnodacpd twv
acBevawv nou napouciacav ooukés diatphoels. Ev tou-
to1s, 6ev unnp&av onpavukés drapopés petagu s nei-
pagaukns Kai tns opddas enéyxou. Lupnépavav 6u n
efeyxépevn xeiikn andkiion twv KAtw TOPEWV anote-
Aei aopann dadikaaia xwpis BAaBepés emnumoels ato
nepiodovuo.

H katdotaon twv oUAwv twv KAtw Topéwv eEetdotnke
o€ 98 veapous aoBeveis Yetd and ekoeonpacpévn xei-
kn andékfion twwv dovumwv pe ocuokeun Herbst (Ruf ka
ouv., 1998). To cupnépacpa ntav éu n xeifikh andki-
on twv KAt topéwv dev ennpedzel tnv katdotaon twv
oUnwv. Mévo 3% tou beiypatos eppdvice oufikh uQi-
znon nou pnopsi va §nynBei and tnv napouadia npo-
6100e01kbv napaydviwy, ONws 10 PEIWUEVO NAxos oud-
koU opiou, o1 ootuikés diatphoels kar n katdotacn s
otopaukns uyielvis twv acBevov. Otav 70 ané autouUs
tous aoBeveis enave§etdotnkav névie xpoévia apyotepa,
poévo og entd 66vua (2.5%) unhpxav veodnpioupynBei-
oes h embeivwpéves ounikés ugiznoeis. Ev toutors, o1
nePIoxEs uPiznons Sev gixav oxéon He 10 NOGG NS XEl-
ks andkmaons twv KAtw topéwv Katd tn Bepansia pe
tn ouokeun Herbst.

H oxéon avdueoa ous ounikés upiznoeis, tn Béon twv
Kdtw topéwv ka1 1o aufnukd npdétuno efetdoinke
pakponpoBeopa oe 28 naidid ota onoia dev éyive opbo-
bovukn Bepansia (Andlin-Sobocki ka1 Persson, 1994). Ta
eupnpata édaifav 6u naidid pe eppévouces ouMkEs uQi-
ZNog1s NAPoucIazouv peydnes SuoapOVieS TwWV 0OTIKMY
Bdaoewv nou gival gtauoukd onpavukés (ANB: 4.9+3.7)
og ouykpion pe nondid ota onoia o1 ounikés UPIZhOEls
avaotpdpnkav (ANB: 2.5+2.1).

LYMIEPAIMATA

Toéco o1 kKMvikés napatnphosls OG0 Kal 01 EPEUVNTIKES
penétes €6ai€av Ou 01 nepiocotEpes Hoppés opBodovu-
kns Bepaneias dev eivar emzhpies yia tous nepiodovu-
KouUs 10toUs. H Oepaneia pe akivnies ouokeués Kkai
katdiAnAn epappoyn opBodovukmv duvdpewv Kkabms
Ka1 n gnapkns otopatikh uyieivih Sev pynopouv va npo-
kanéoouv BAGBn otous nepiodovukous 10toUs. H
napouoa pefétn odnyei ous akdéAoubes emonpdvaoes:
- H opBobdovukn petakivnon dovuou nou Bpioketar o€
avapain 6éon cupBanier onpavukd otnv anokatd-
otaon tns oufikns ugiznons.
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- H akpoppizikh-pudikh S1dotaon twv NPoOonEQuKod-
twv oUAwv 6ev npénel va Bswpeiton ap’ eautns kpion-
pns onpaaias yia t dnpioupyia oufikV UPIZACEWY,
eV Qaivetal 6u gival onpavukos o xelleoylwooikos
oykos (ndxos) tou ounikoU 10toU.

- Xe aoBeveis pe oumikés upiznoeis nou Bpiokovtal unéd
opBobovukn Bepansia cuotnvetar va akofouBolv
auotnpous Kavoves OTOPATKAS UYIEIVAS.

- Hxafikh yetatdomon twv Kdtw topéwv pe katddinio
guBropnxaviké auotnpa ¢aivetar éu anotesi anote-
Aeopaukn diadikaaia tns olyxpovns opBodovukns.
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