EAnHNIKH OpaoAONTIKH EneEQPHEH

Muikn enavadrapdpgwan twv xeleo-oxiauicv / Muscle reconstruction of cleft ip

Muikh enavadiapdppwon tou xeious otnv NP@IUN XEIPOUPYIKN
Bepancia twv xeieo-oxioumv: Mia eupeia avaokénnon

Iwavvns X. Imavvidns,! Méoxos A. NManadénounos,? NikdAdaos A. Manaddénounos?

'Metamtuxiakds gortntnis, Obovuatpikn IxoAn Turner, Mavemotiuio tou Manchester, Mdviogotep, UK.
‘Avaninpwtns KaBnyntns, Epyaotipio OpBobovtikns, Odovuatpikn IxoAn, Apiatotédeio Mavemotiuio Gsooanovikns, Osaoanovikn,

EAAdéa.

*Yonyntns, Kavikn MAaoukns kai EnavopBwtikns Xeipoupyikns, Noookoueio rechts der Isar, Technical University of Munich, Mévaxo,

lepuavia.

Muscle reconstruction of the lip in the primary surgical treatment

of cleft lip: A comprehensive review

Ioannis C. Ioannidis,' Moschos A. Papadopoulos,’ Nikolaos A. Papadopulos?

'Resident, Turner Dental School, University of Manchester, Manchester, UK.
“Associate Professor, Department of Orthodontics, School of Dentistry, Aristotle University of Thessaloniki, Thessaloniki, Greece.
*Privat Dozent, Department of Plastic and Reconstructive Surgery, Klinikum rechts der Isar, Technical University of Munich, Munich,

Germany.

MEPIAHVH

H puikh enavadiapuéppwon tou xeidous katd tnv
npwiun xeipoupyikn Bepaneia twv Xe1N€0-oXIOTIMV
givan pa texvikh n onoia pnopei va cuuBdannel otnv
Aeitoupyikn ka1 aioBnukn enavadiapdpewaon twv
XEINEO-OXIOUV. LKOMNAS AUTh TS EUpEias avaokonn-
ons gival va napouoidogl us mo oUYXPOVES anoyels
OXEUKA PE TNV avatopia tns pivoxelifikns NEPIOXNS Kal
us S1GQoPES XEIPOUPYIKES TEXVIKES Y1a TNV AVTIUETWOMI-
on twv Xxelf€o-oxiouwv, o1 onoies Bacizovialr ous
apxés tns puikns enavadiapopewans, kabws enions
Kol va ouznthcel tnv kdivikh anotedeopaukotnta
QUTAS TS TEXVIKAS SUPPWVA PE TNV CnUEPTVA 10XUOU-
oa BiBMioypagia. H puikn enavadiapdéppwon Baoize-
tan otnv akpiBh yvaaon tns gualofoyikns kai nabo-
Aoyikns avatopias tns pivoxelifikns NEPIOXNS Kal OTO
npétwno augnons tns dvw yvabou. Ltous acbeveis pe
xeineo-oxiotia, Siatapdooetan n puaolofoyikn avato-
pia twv NapappIvIK®OV HUMV KA1 TOU OPIYKTAPa pUOS
To0U otopatos. Autd éxel oav anotéleopa tn diakonn
s avatopikns ouvoeons PETagU Twv NPWIOYEVHOV Kal
beutepoyevav au€nukwv KEVIPWY TOU NPOCMNOU
kdu mou odnyei otnv xapakinpioukh EpPAavion tns
xeieo-oxiotias. H akpiBhs enavatonoBétnon o6Awv
WV AVOTOMIKWV OTOIXEiwV atnv Quolonoyikh Tous
Béon eivar €@iktd va npaypatonoinBsi pe Sidpopes
XEIPOUPYIKES TeExvikEs kal n Sradikacia auth eaivetan
va éxel mo €uvoikd anoteféopata 6oov agopd otnv
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ABSTRACT

Muscle reconstruction during the primary surgical
management of the cleft lip is a technique which
may contribute to the functional and esthetic repair
of cleft lips. Aim of this comprehensive review is to
present the most contemporary views concerning
the anatomy of the nasolabial area and the various
surgical techniques for the cleft lip, based on the
principles of the muscle reconstruction, as well as
to discuss the clinical effectiveness of this tech-
nique according to the currently existing literature.
Muscle reconstruction is based on the precise
knowledge of the normal and pathologic anatomy
of the nasolabial area, as well as of the growth pat-
tern of the maxilla. In cleft lip patients, the normal
anatomy of the paranasal muscles and the orbicu-
laris oris muscle is disordered. This results to inter-
ruption of the anatomic connection between the
primary and the secondary growth centers of the
face, which leads to the characteristic appearance
of the cleft lip. The precise repositioning of all the
anatomical elements in their normal positions is
feasible to be accomplished with various surgical
techniques and it seems that this procedure may
have more favorable results concerning the remain-
ing growth of the maxilla. However, further evi-
dence based research is still needed to confirm
these results.
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unodeinépevn au€non s dvw yvaBou. Qotéoo,
anaiteital emniéov otoixeloBstnpévn €peuva yia tnv
emBeBaiwon autmv twv anoteAsopdtwy.

Né€ais klaibia: Xeneo-oxiotia, NPWIUN X€IPOUPYIKN
Oepaneia xeifous, puikn enavadiapdpewon xeifous,
Aertoupyikn enavadiapdppwon xeifous
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EIXAFQrH

O KUp10S OTOX0S TNS NPWIHNS XEIPOUPYIKNS Bepaneias tns
xe1eo-oxiotias €ivan n eniteuén evds 1kavonoinukou
aioBnukoU kar Agitoupyikou anoteféopatos to onoio Ba
emtpéyel tnv 600 1o duvatdév mo euvoikh augnon kot
avanwén onfdkAnpou tou npoownou. Tis teAeutaies
Oekaeties, éxouv avantuxBei noAnés kavotopies kan Ben-
UWMOEIS TWV XEIPOUPYIKMV TEXVIKWV. AvAueca o€ aUTEs,
161aitepn onpacia yia tnv nAhpn tpononoinon tns Siaxei-
pIoNs Tns x€IN€0-0X1atias éxel n puikn Kal AEIToupyIkn
texvikh enavadiapépewons (Joos, 1989b).

O 6pos puikn enavabiauépewon  (muscular
reconstruction) n Aeoupyikn enavabiaubépewon
(functional reconstruction) nepiypd@el tnv enavatonoBé-
tnon v pumv tns nabonoyikhs pivoxeifikns nNepioxns
otnv pualonoyikh avatopikn tous Béon.

‘Exouv npotaBei kan e€eMixOei nonnés texvikés yia thv xel-
poupyikn ouykAeion tou dvw xeidous (Veau, 1931, 1938;
Le Mesurier, 1949; Tennison, 1952; Millard, 1960; Trauner,
1966; Skoog, 1969, 1974; Malek, 1983; Pfeiffer, 1976,
1981) (Eik. 1). Apxikd, 6fes 01 XEIPOUPYIKES TEXVIKES €M-
KEVIpWONKav otnv anokatdotaon tou oQiyKipa Huds
Tou otopatos. Qotdoo, n akpiBhs tou avatopia Napépeve
aképn dyvwotn. Eva anogaciouké Bhpa otnv eg€Men tns
Siaxeipions tns xeifeo-oxiotias npaypatononBnke and
tous Delaire (1978a) ka1 Nicolau (1983) o1 onoior anéder-
€av tnv akpiBh avatopia Tou oPIyKINPa HUGS TOU GToOua-
105 K1 TN CUMUETOXN TWV NAPAPPIVIKOV YUV otnv Sopn
Kan tn Agitoupyia 1ou, UNoypappizovias tn onpacia twv
tefeutaiov otnv gualofoyikh avantuén tou péoou npo-
ownou.

Ave€aptnta and v emAigyOpeVN XEIPOUPYIKA TEXVIKA, N
puikn enavadiapdpewon @aivetal va anotelsi noAu kpi-
o1p0 napdyovia otnv xelpoupyikh Bepaneia twv aoBevav
pe xeneo-oxiotia. Kabepnd and us npoavapepbeioes
TEXVIKES Ynopei va tpononoinBei npokeIpévou va cupne-
pidBe v anapaitntn enavadieuBétnon twv PUGDV.
Qotooo, €6akonoubei va undpxel acupPwvia ws npPos
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INTRODUCTION

The major aim in the primary surgical treatment of cleft
lip is to achieve a satisfactory esthetic and functional
result, which will allow the most favorable possible
growth and development of the entire face. During the
last decades, many innovations and improvements of
surgical techniques have been developed. Among these,
the muscular or functional reconstruction technique has
a special importance in enabling a complete modification
of the cleft lip management (Joos, 1989b).

The term muscular reconstruction or functional recon-
struction describes the repositioning of the muscles of
the pathologic nasolabial area in their normal anatomic
position.

Many techniques for the surgical closure of the upper lip
have been proposed and developing continuously (Veau,
1931, 1938; Le Mesurier, 1949; Tennison, 1952; Millard,
1960; Trauner, 1966; Skoog, 1969, 1974; Malek, 1983;
Pfeiffer, 1976, 1981) (Fig. 1). Initially, all the surgical tech-
niques focused on the reconstruction of the orbicularis
oris muscle. However, its accurate anatomy had still been
unknown. A decisive step in the development of the cleft
lip management was made by Delaire (1978a) and Nico-
lau (1983) who established the precise anatomy of the
orbicularis oris muscle and the participation of the
paranasal muscles in its structure and function, underlin-
ing the importance of the latter for the normal develop-
ment of the midface.

Despite the surgical technique chosen, it seems that
muscle reconstruction is a very crucial factor in the surgi-
cal treatment of cleft lip patients. Each of the above
mentioned techniques can be modified in order to
include the essential rearrangement of the muscles.
However, there is still disagreement concerning the
effectiveness of the technique on the skeletal develop-
ment of the midfacial area.

The aim of this comprehensive review is to present the
most contemporary views on the normal and pathologic
anatomy of the cleft lip and the various techniques which
follow the principles of muscle reconstruction during the
primary surgical treatment of the cleft lip and finally to
discuss the clinical effectiveness of this technique.

NORMAL ANATOMY

The orbicularis oris muscle is divided into two clearly
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Eikéva 1. Aiaypappaukh avanapdotacn Siapdépwv texvikmv oUykaeons: (A) Le Mesurier, (B) Tennison, (C) Trauner, (D) Skoog, (E) Malek,

(F) Millard, (G) Pfeiffer. (Ané: Markus ko1 Delaire (1993), katémv abeias)

Figure 1. Diagrammatic representation of various closure techniques: (A) Le Mesurier, (B) Tennison, (C) Trauner, (D) Skoog, (E) Malek,
(F) Millard, (G) Pfeiffer. (From: Markus and Delaire (1993), with kind permission)

v anoteAeoPauKOINTa ths TEXVIKNS otnv akeAgukn avd-
ntu€n tns nNEPIOXNS Tou PEGOU NPOCWMMNOU.

rkonds auth tns gupeias avackonnaons gival n napouaia-
on WV Mo cUYXPOVWY anOYswv OXEUKA HE Ty puolofo-
yikn ka1 naBofoyikn avatopia twv XxeIf€o-oX1IoUMV Kal
v S1a@opwv teExvikv o1 onoies akoflouBoUv us apxés
s puikns enavadiapdp@waons KAatd tnv Npwipn Xeipoup-
yIKNh BEPANEUTKA AVTUIUETMMION NS TWV XEINED-OXIOTIQV,
kaBws ka1 n guzntnon tns KAvIKAs anoteAeopatkdtntas
QUTAS TS TEXVIKAS.

OYZIOAOIKH ANATOMIA
O ogiykthpas pus tou otopatos diaipeitan og HUo oaPws
kaBopiopéves poipes: tnv emnonns ka1 tnv ev w Badel

poipa. H tefeutaia (Eikoéves 2, 3, 4A), n onoia nepiypdQe-
a1 oav n opizévua poipa and tov Delaire (1978a), eivan
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defined bands: the superficial and the deep band. The
latter (Figures 2, 3, 4A), which is described by Delaire
(1978a) as the horizontal band, is horizontal with con-
tinuous muscular fibers which extend between the two
comissures, and is located very close to the mucosal sur-
face.

The superficial band of the orbicularis oris muscle con-
sists of the facial muscles’ fibers and is divided into two
bundles: the superior and the inferior bundle. The inferi-
or or nasolabial bundle consists of muscular fibers which
derive from the depressor anguli oris muscle on each side
(Nicolau, 1983). These fibers insert into the skin, forming
the philtral ridges. However, according to the results of
three-dimensional anatomic research of Namnoum et al.
(1997), the philtrum consists predominantly of the leva-
tor muscles and secondary of crossing muscle fibers of
the orbicularis oris pars marginalis. The superior or nasal
bundle (Nicolau, 1983), consists of muscular fibers which
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Eikéva 2. Aiaypappaukh avanapdotacn v poipav (1. opizévua
poipa, 2. Aofh poipa, 3. topikA poipa nou cuvBEtouv tov opI-
YKTAPQ YU TOU oTépatos tou dvw xeinous. (And: Delaire (1978b),
katémv adeias)

Figure 2. Diagrammatic representation of the bands (1. horizontal
band, 2. oblique band, 3. incisal band) composing the orbicularis
oris muscle of the upper lip. (From: Delaire (1978b), with kind
permission)

op1zOvua PE OUVEXElS pUikes fves o1 onoies ekteivovial
HETatl v 600 ywvikV Tou otopatos, kai Bpioketal noAu
kovid otnv BAsvvoydvia emeaveia.

H emnonnhs poipa tou oQIyKtnpa Pu Tou otdpatos anote-
Aeitan and us ives twv NPOoWMKWV YUV Kal Siaipeital og
6uo déopes: v dvw kar v katww. H katw h pivoxeifikh
6éoun anotedeitan and puikés ives nou npoépxovial and
tov kaBeAktpa puU tns ywvias tou otépatos os KAbe
nisupd (Nicolau, 1983). Autés o1 ives €10épxovial Oto0
6épua oxnpatizovias us akponogies tou giftpou. Qotd-
00, oUWV pE ta anoteféopata tns tpiodidotatns ava-
Topikhs €peuvas twv Namnoum kai ouv. (1997), 1o ¢in-
po anotedeitan katd kUplo Adyo and tous avenkKtnpes
pUes kan deutepeudviws and dactaupoupeves puikés ives
TOU TUAPATOS TOU OPIYKTNPa HUds Tou otdatos oto OpIo
v xelnéwv (orbicularis oris pars marginalis). H dvw h
pivikh &éopn (Nicolau, 1983) anotesitan and puikés ives
nou npoépxovial and tous akofouBous pues: peizova
zuywpauko, edocova zuywpaukd, aveAkKNpa tou avw
xeiflous, avefktnpa twv Ntepuyiwv s pivos kal eykapoio
pviko (Eik. 4B).

O1 Delaire kan Precious enavanpoadidpioav tnv napand-
vw nepiypapn o 1986 xwpizovias tous YUES TOU NPOCK-
rnou o€ tpeis daktuAious NOU GUUPETEXOUV GTOV OXNUAT-
Op6 ToU OPIYKTAPA HU Tou otdpatos (Delaire kai Precious,
1986). Et01, xwpioav tous HUes oe: (a) évav avw, pIVOXEl-
fikd daktufio, o onoios avuotoixei atnv Avw h PIVIKN
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Eikéva 3. Aiaypappaukh avanapdotacn €mpnKoOUs TOUAS Tou
Gvw xeinous napouadidzovias ta emnodns ka1 v 1w BaBe otoixeia
T0U OQIYKTNPA U Tou otépatos. (And: Nicolau (1983), katomv
abeias)

Figure 3. Diagrammatic representation of a sagittal section of the
upper lip showing the superficial and deep orbicularis oris muscle
components. (From: Nicolau (1983), with kind permission)

originate from the muscles zygomaticus major and
minor, levator labii superioris, levator labii superioris
alaeque nasi and transverse nasal (Fig. 4B).

In 1986, Delaire and Precious redefined the above
description by dividing the facial muscles in three rings
participating in the formation of the orbicularis oris mus-
cle (Delaire and Precious, 1986). Therefore, they divided
the muscles in (a) a superior, nasolabial ring, which cor-
responds to the superior or nasal bundle (Nicolau, 1983)
of the superficial band of the orbicularis oris muscle, (b)
a middle, labial ring, which corresponds to the deep
band of the orbicularis oris muscle and (c) an inferior,
labiomental ring, which consists of the inferior or
nasolabial bundle (Nicolau, 1983) of the orbicularis oris
muscle and the muscles depressor labii and mentalis
(Delaire and Precious, 1986).

NORMAL GROWTH AND DEVELOPMENT

According to Joos (1995), the skullis able to develop nor-
mally only if there is a coordinated interaction between
all the structures involved. Indeed, it is very important
that there is an undisturbed interplay between primary
and secondary growth centers.

The primary growth centers are located in the cartilagi-
nous cranial parts. They are developed from the chorda
dorsalis during the 5th gestation week and they sur-
round the cartilaginous cranial base, from which the
nasal capsule also develops. This cartilaginous plate
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Eikéva 4. A. Aaypappaukn avanapdotacn tou ev w Babe ogiykthpa pu tou otépatos B. Aiaypappaukh avanapdotacn tou emnodhs opi-

YKThpa pu tou otépatos. (Ané: Nicolau (1983), katomv adeias)

Figure 4. A. Diagrammatic representation of the deep orbicularis oris muscle. B, Diagrammatic representation of the superficial orbicularis

oris muscle. (From: Nicolau (1983), with kind permission)

6éoun (Nicolau, 1983) tns emnodns poipas Tou oPIyKTN-
pa pu tou otéuatos, (B) évav péoo, xeinikd daktunio, o
onoios avuotoixei otny ev w BdOel poipa tou oPiyktapa
MU tou otépatos Kar (y) évav kdtw, nwywvoxefikod
baktuio, o onoios anotefgitan and tnv Katw h pvoxei-
kh &éapn (Nicolau, 1983) tou o@iykthpa Puds 10U oTOpa-
105 Ka1 Tous pUes kaBekthpa twv xeIN€wv Kal YEVEIOKO
(Delaire kon Precious, 1986).

OYLIOAOTIKH AYEHIH KAI ANANTYEH

LUpgwva e tov Joos (1995),10 kpavio pnopei va diania-
otei puolonoyikd POVO €POCOV UNAPXEI CUVIOVIOHEVN
anfnAenidpaon petagl twv euniekduevwv dopwv. Eivan
noAu onpavuké pdiiota va undpxel abiatdpakin afdn-
Aenidpaon peta&l npwrtoyevav kar deutepoyevav augnu-
KV KEVIPWV.

Ta npwtoyevin auénukd Kévipa Bpiokovian ata xovopoye-
v uhpata tou kpaviou. AlanddBovial and thv paxiaia
xopdn katd v 5n eBoopdda wns kUnons kar nep1BAn-
fouv tnv xovdpoyevh kpaviakh Bdon and tnv onoia &1a-
nAdOstan enions n pivikn kdya. O xévdpivos autds diokos
pETatpénetan o€ ootd pe evdoxovopla ouvootéwon. H
npdéaobia poipa tou gival noAU onpavukn yia tnv npdadia
augnon tou okeletou tou npoownou. H evboxévdpia
augnon eféyxeton kupiws and evboyeveis napdyovies,
evad n e§wyevns enibpaon ival deutepeloucas anpacias
(Joos, 1995).

Ta Seutepoyevii auénukd kévipa sivan avatopikés SOpES
nou avagépovtal ws paés. Anotefouvial and duo napa-
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transforms into bone with endochondral ossification. Its
anterior portion is very important for the anterior
growth of the facial skeleton. Endochondral growth is
predominantly controlled by endogenous factors, while
the exogenous influence is of secondary importance
(Joos, 1995).

The secondary growth centers are anatomical structures
which are referred to as sutures. They consist of two
adjacent bones which are connected with a special type
of periosteum. The major difference between the prima-
ry and secondary growth centers is that the latter are
controlled almost exclusively by functional factors. This
allows therapeutic interventions which may influence
facial development, as maxillofacial orthopedic appli-
ances or functional interventions for the reconstruction
of the muscles of the area (Joos, 1995).

The functional connection between the primary and sec-
ondary growth centers is achieved through the group of
the mimic muscles, that are attached to the nasal septum
structure, which is a predominant primary growth centre
of the middle face. The origin of these muscles has a very
close anatomic relation with the sutures of the middle
face and this was confirmed by Magnetic Resonance
Imaging (MRI) and histological investigations (Joos,
1987b; Joos, 1995). According to these findings, it seems
that the muscles can act as mediators between the pri-
mary and secondary growth centers.

PATHOLOGIC ANATOMY
The classic description of the pathologic muscle anatomy

in cleft lip is mainly based on the reports of Fara (1981)
and Kaplan (1982). According to them, when the muscu-
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Keipeva ootd ta 6noia cuvbéovian petagu tous e évav
€161K6 Wno nepidoteou. H kupia diagopd petagu npwro-
YEV@OV Ka1 Seutepoyevv auntikwv Kévipwy gival 6u ta
tedeutaia enéyxovian oxedov anokigiotikd and Asitoupyi-
KoUs napdyovies. Autd emtpénel Bepansutikés napepBa-
O€lS 01 Oroies Pnopouv va ennpedoouv tnv SianAacn tou
npoomnou, 6nws o1 yvaBonpoownikés opBonedikés
OUOKeUEs N Aetoupyikés napepBdaoels yia v anokatd-
otaon twv HUWV tns nepioxns (Joos, 1995).

H Aertoupyikn olvdeon petagu npwrtoyevav Kar Seutepo-
YEVOV auENTIKWV KEVIPWV EMTUyXdvetan péow tns ouadas
TWV JIYIK@V MUKV Nou npoo@uovtal ato pivikd Sidepay-
pa 1o onoio anotelsi kupiapxo npwtoyevés au§nuko
KEVIPO ToU péoou npoownou. H npoéfsuon autav twv
HUV éxel noAU Otevh avatopikn ox€on pE TS pAPES Tou
péoou npoownou kau nou emBeBamOnKe pe payvnukn
topoypagia (MRI) ka1 10tofoyikés épsuves (Joos, 1987b;
Joos, 1995). Luupwva pe autd ta euphpata, eaivetal 6u
01 JUEs pnopouv va dpouv cav peconaBniés petagu twv
MPWTOYEVWV KAl SEUTEPOYEVMV AUENTIKWV KEVIPWV.

MAGOAOITKH ANATOMIA

H xAaoikh nepiypapn tns nabofoyikhs puikns avatopias
owmnv xeifeo-oxiotia Baoizetn ous avagopés twv Fara
(1981) kan Kaplan (1982). Zuppwva pe autés, étav o1 pui-
kés ives OAvouv ap@otepdnisupa otnv oxiotia, avacn-
k@vovtal kal diatpéxouv napaninia to dpio tns oxiotias.
O1 €€w ives npoo@uovial atnv Bdon tou niepuyiou tns
pIvos, v 01 é0w ives — 01 onoies eivar Aydtepes — npo-
opuovial atnv owAiba. Emnpoobeta, épeuva Baaiopévn
o€ 1otonoyikés topés anokaduye tnv Unap&n eykapoiwv
pUik@v vev pe 61adpopn napdidnin npos to 6pio tns
oxiotias, kaBws ka1 op1zévuwy, KatakdpuPwv Kot Ao§mv
puikwv vav (Pennisi kar ouv., 1969; Fara, 1981).

Itn ouvéxela, nepiypdenke pia mo xaoukh SieuBétnon
TV YUTK®V 1vav, diapopeukh and v kAaoikn nepiypa-
Qh v Kand opyavwpévwv PUikwv vav twv Fara (1981)
ka1 Kaplan (1982). H xphon pias texvikns nAEKTpikns O1é-
yepans kai pias texvikns tpiodidotatns iotofoyikns ena-
vadiapépewaons unédeige éu otnv péoa nAcupd o ives
givar onopadikés kar éxouv eykdpoia Kateubuvon, eve
omnv €§w nieupd sivan NEPIOOOTEPES Kal E10€pXOVIAl OTO
x6pio (Kernahan, 1978; Kernahan ka1 ouv., 1984). Aev
BpéBnke oUte pia puikn iva va S10tpéxel Katd PhKos Tou
opiou tns oxiotias, anAd KANoIEs E10€PXOVIa OTO XOPIO,
kdu 1o onoio emBeBamOnke enions ané tous De Mey kai
ouv. (1989).

O Nicolau (1983) xpnoiponoinoe enions thv TEXVIKA s
niektpikns Sityepons kal nepiéypaye pia tpitn, evdidpeon
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lar fibers reach bilaterally the cleft, they turn upwards
and run parallel to the cleft margin. The lateral fibers are
attached to the alar base, while the medial fibers -
which are less than the lateral side — are attached to the
columella. Additionally, research based on histological
sections revealed the existence of transverse muscle
fibers with a route parallel to the cleft margin, as well
as horizontal, vertical and oblique muscle fibers (Pennisi
et al.,, 1969; Fara, 1981).

Later, a more chaotic arrangement of the muscle fibers
was described, which was different from the classic
description of the well-organized muscle fibers of Fara
(1981) and Kaplan (1982). The use of an electrical stim-
ulation technique and a three-dimensional histologic
reconstruction technique suggested that at the medial
side the fibers are rare and they have a transverse direc-
tion, while at the lateral side they are more and they
insert into the dermis (Kernahan, 1978; Kernahan et al.,
1984). Not any muscle fibers were found running along
the cleft margin, but some insert into the dermis, which
was also confirmed by De Mey et al. (1989).

Nicolau (1983) used also the electrical stimulation tech-
nique and described a third, intermediate anatomic
arrangement (Fig. 5) where the deep bundle of the
orbicularis oris muscle does not reach the boundary of
the interrupted vermillion. The muscular fibers are not
deviated by the cleft but they are interrupted at the
point where the skin/vermillion ridge becomes thinner
at the cleft margin. Histological studies by De Mey et al.
(1989) confirm the same finding. The superficial band of
the orbicularis oris muscle changes direction due to the
cleft lip and the two components find a new patholog-
ic attachment on the cleft side and a partially distorted
insertion on the non-cleft side (Nicolau, 1983).
Furthermore, histological studies have shown that the
muscle fibers present a non-neuronic atrophy or
hypoplasia with the fibers close to the cleft margin
being the most atrophic and disorganized (Schendel et
al., 1989). Further research by Schendel et al. (1991)
claimed that an inherent metabolic myopathy is unlike-
ly to happen. Other histological studies found a delay in
overall muscle development with asymmetric fiber dis-
tribution and abnormal fiber insertions (Mooney et al.,
1988). These results suggest that probably the orbicu-
laris oris deficiency may be a result of perinatal func-
tional dysmorphogenesis rather than congenital mes-
enchymal reduction or deficiency.

PATHOLOGIC GROWTH AND DEVELOPMENT
The formation of the cleft lip is caused by the failure of
the median and lateral nasal processes to fuse with the

maxillary prominence during the 6th week of develop-
ment (Proffit, 2007). When a cleft lip is developed many
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s Superficial fiboos
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== = = Yarmilion margin

Eikéva 5. O opiyktnpas pus tou atopatos o€ pia ninpn eepo-
nieupn oxiatia: undpxel Siakonn tns ev tw BABer 6¢opns kan pn
puoiofoyikh &ieicbuon twv emnofhs deopmv otnv neupd s
oxiotias. (And: Nicolau (1983), katémv abeias)

Figure 5. The orbicularis oris in a complete unilateral cleft: there
is interruption of the deep bundle and abnormal insertion of the
superficial bundles on the cleft side. (From: Nicolau (1983), with
kind permission)

avatopikn dieuBétnon (Eik. 5) 6nou n ev ww BaBe &éopn
10U OQIYKTAPA PU Tou otopatos bev gpBdvel ato 6p1o tou
S1akontopevou epubpou kpaonédou tou xeinous. O1 pui-
kés ives 6ev napekkiivouv tns oxiotias afnd Srakéntovran
oto onpeio 6nou n akpono@ia tou &éppatos/epubpol
kpaonédou kaBiotaton mo Aenth oto dplo tns oXioTias.
Iotofoyikés penétes twv De Mey kar ouv. (1989) emBe-
Baiwoav 1o id10 lpnua. H emnodhs poipa tou oiykin-
pa puods tou otduatos anfdzel katelBuvon eCartias s
xeifeo-oxiotias ka1 ta &Uo tunpata Bpiokouv pia véa
naBonoyikh npéopuon otnv nAsupd tns oxiotias kol pia
HEPIKWS Napapopwpévn digiodbuon otnv uyin nisupd
(non-cleft side) (Nicolau, 1983).

Emnnéov, 1otonoyikés penétes €d6ei€av du o1 puikés ives
NapoucIdzouv pia Un VEUPWVIKA (non-neuronic) atpodia
h unonfacia pe Ts ives eyyus tou opiou tns oxiotias va
givan o1 mo atpoikés ka1 anodiopyavwpéves (Schendel
ka1 ouv., 1989). Nepartépw épeuva and tous Schendel kan
ouv. (1991) unocthpige 6u éuguin petaBofikh puond-
Bs10 givan aniBavo va cupBaivel. AdAes 10tofoyikés pené-
tes Bpnkav pia kaBuotépnon otn cuvorikh puikh avd-
nwén Ye aoUPPETPN Katavopn Kai pun guolofoyikés disio-
buogis wv v (Mooney kar ouv., 1988). Ta anotené-
opaTa autd ouviotouv 6u n avendpkeia tou ogiykthpa
HUGs tou otdpatos evdexopévws anotenei pdAdov nepi-
yevwnuko anotéfeopa Asitoupyikns duopop@oyévvnons
napd ouyyevh PECEYXUPATKN peiwon h avendpkeia.
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essential problems arise concerning the interaction
between the complex of the facial muscles and the
skeleton of the face. In other words, the formation of a
cleft lip causes the interruption of the three facial rings
described above, and their downwards transposition.
This results in an imbalance of this muscle complex and
in an interruption of the anatomic connection between
the primary and the secondary growth centers. Conse-
quently, the functional stimuli are lost, and thus further
normal growth and development of the middle face can-
not be achieved (Joos, 1995).

More specifically, the muscles on the cleft side, having
lost their normal attachment on the nasal septum, are
drooped inferiorly and posteriorly. Therefore, they
apply pressure on the minor maxillary segment, tend-
ing to move it posteriorly and to bring its anterior part
closer to the midline. Growth of the minor segment is
reduced due to the lack of functional stimuli from the
nasolabial muscles and to the lateral expansion of the
septomaxillary ligament (Delaire and Precious, 1986;
Delaire and Chateau, 1977). Regarding the non-cleft
side, the nasal-septum is distorted towards this side. A
distortion of the anterior portion of the major segment,
the median interincisive suture and the two incisive
processes also occurs, but at a smaller degree. The pre-
maxilla is underdeveloped, mainly at the cleft side,
because of the discontinuity of the periosteum and the
lack of normal functional stimulation (Delaire and Pre-
cious, 1986).

The pathologic direction of the nasal septum growth
drifts the nasal bones and the cartilaginous nasal struc-
tures towards the non-cleft side, resulting in a charac-
teristic appearance; the alar of the nose from the cleft
side is distorted, while the alar from the opposite side is
directed laterally. Further, the alar base is displaced infe-
riorly, and generally the cartilages are flattened and dis-
tended. At the cleft side, the piriform aperture is trans-
ferred backwards and presents an abnormal morpholo-
gy. The skin of the nasal floor, the nasal sill, the base of
the columella and the vestibule, are also displaced infe-
riorly, lying in the region normally occupied by the
upper part of the upper lip (Markus and Delaire, 1993).
Usually a lateral displacement of the mesial canthus
also occurs (Delaire and Precious, 1986) (Fig. 6).

The previously described pathologic development can
be explained by the fact that the development of the
facial bones, due to their superficial position, is influ-
enced at a great degree by the functional stimuli of the
mimic muscles, which in case of a cleft lip have a patho-
logic anatomy. Therefore, the final clinical appearance
of a cleft lip is associated mainly with two factors; (a)
the cleft formation itself and (b) the functional impair-
ments resulting from the cleft formation (Joos, 1987a;
Joos, 1989a).
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MASGOAOTIKH AYIHXH KAI ANAMTYEH

O oxnpauouods ns xeifeo-oxiotias npokaneitan and tnv
anotuxia ouvEvwaons Twv PECWV Kal Twv NAGyIwv pIVIK®OV
ano@Uoewv pe 10 Avw yvabiaio dykwpa Katd tv 6n
eBoopdda tns avanwéns (Proffit, 2007). Otav &npioup-
ynBei xeifeo-oxiotia npokuntouv noAnd ouciwdn npo-
BAnpata 6oov apopd otnv addndenidpaon avdpeoa oto
oUpnAgypa TV YU®V Kal Tou okeAgtoU Tou NPocwnou.
Me dnna Adyia, o oxnpauopds pias xeieo-oxiatias npo-
Kanei tn 61akonh Twv TPICV NPocwk®v daktufiwv nou
nep1ypa@nkav mo ndvw Kai tnv Npos ta kdtw petatdnion
tous. Auto obnyei oe éndeiyn 100pponias tou puikoU
oupnAiéypatos Kal og H1aKOMN tns avatopikns ouvoeons
petal npwtoyevov kal Seutepoyevawv  aunukwv
KEvipwv. Luvenws, ta Aeitoupyikd epebiopata xavovral,
ka1 €to1, bev pnopei va emteuxBei nepartépw puaoiofoyikn
au&non ka1 avantwén tou péoou npoawnou (Joos, 1995).
Mo ouykekpipéva, o1 YUes atnv NAsupd tns oxiotias, €Xo-
Vtas xdoel v Quolofoyikh Tous NpOoQUON GTo PIVIKO
S1dppaypa, yépvouv npos ta éow Kal niow. Etol, aokouv
nieon oto éAaccov twhpa ts avw yvdBou (minor
maxillary segment), teivovtas va to petakivhcouv npos ta
niow ka1 va pépouv 1o NPdadio AR ToU Mo Kovid npos
v péon ypapph. H adnon tou efdocovos tunpatos
nepiopizetan Adyw €AnsiPns Agitoupyikwv epeBIodTwY
and tous pivoxellikoUs pues ko nAdyias 6ielpuvons tou
Sippaypatoyvabigiou cuvbéopou (Delaire kan Precious,
1986; Delaire ka1 Chateau, 1977). Ooov agopd otnv uyin
nigupd, 1o PIvIKO O1dPpayUa NAPAOPPWOVETA NPOS TNV
nieupd auth. AapBdve enions xwpa NapapdpPwon s
npbéobias poipas tou peizovos Tunpatos (major segment),
s péons TopIkNs pagns kai wwv dUo ToHIK®MY ano@uoe-
wv, anfa og pikpdtepo Babud. To topiké ootd unoneine-
ton og avanwén, Kupiws otnv nAeupd tns oxiotias, €§al-
tias tns &1akonns tou nePIdoTEOU Kal tns €AAgIYPns puaoio-
doyikhs Aeitoupyikhs &iéyepons (Delaire ko Precious,
1986).

H naBofoyikn katetBuvon tns augnons tou pivikoU H1a-
Qpayuatos napacUpel ta pIvika 0otd kai us xovdpoyeveis
PIVIKEs paés Npos tnv uyih nAgupd, katafnyovias o€ pia
Xapakwnpioukh eppavion. To ntepuylo ts pivéds and tnv
nisupd tns oxiotias eival Siatapaypévo, v 1o NepUyIo
and v avtiBetn nieupd kateuBuvetal npos ta nAdyia.
EmnAnéov, n Bdon tou ntepuyiou tns pivés ival yetatom-
opévn MPOs Ta KATw Kal YevikA o1 xovopor gival nendatu-
opévor ka1 Sraotanpévol. Inv nAsupd s oxiotias, 1o
amosidés oTOpI0 PETAPEPETAT NPOS Td NiCW Kol NAPOU-
o1dze1 avaopann pop@onoyia. To déppa tou £dagous tns
pvés, n pivikn kpnnida, n Bdon s owdidas ka1 o npod-
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THE IMPORTANCE OF THE MUSCLE RECONSTRUCTION

The severely disordered muscular morphology of the
cleft lip area has a major effect on the development of
the underlying facial skeleton (Delaire and Precious,
1986). Veau (1938) was the first to confirm the relation-
ship between the muscular function and the develop-
ment of the facial skeleton.

Joos (1995) underlines that the main concern during the
surgical treatment of the cleft lip should not be limited
in sophisticated techniques, which focus only on esthet-
ic factors but in the reconstruction of the muscle-perios-
teum apparatus of the face, as, according to him, this is
the only way to ensure normal growth.

The muscular reconstruction technique during the prima-
ry surgical treatment of the cleft lip includes the reposi-
tioning of the muscles at their normal attachments in
order to re-establish the physiological functional stimuli
required for a future normal development and growth of
the facial bones and soft tissues and the symmetric
growth of the nasal structures (Markus et al., 1992; Pre-
cious and Delaire, 1993; Smith et al., 1995).

Numerous authors suggest the importance of the mus-
cular reconstruction technique in the achievement of the
necessary force balance for a normal growth and devel-
opment of the middle face (Delaire, 1975, 1978a, 1978b;
Talmant, 1984, 1995; Randall, 1990; Schendel et al.,
1991).

SURGICAL TECHNIQUE OF THE MUSCULAR
RECONSTRUCTION

In many cleft lip and palate centers the usual method for
the surgical correction of the cleft lip is the “rotation
advancement technique” according to Millard (1960).
The primary surgical treatment of the cleft lip according
to the principles of muscular reconstruction is a more
complicated procedure, compared to the conventional
techniques with geometric arrangement of skin flaps
(Delaire, 1975, 1978b; Chateau, 1976; Talmant, 1984;
Joos, 1987a; Schendel et al.,, 1991; Schendel 2000). In
general, it involves the separation of the superficial
nasolabial musculator system, including the levator mus-
cles of the deep layer of the orbicularis oris and their
anatomic repositioning (Schendel et al., 1991).

The principal aim of the surgical technique of muscular
reconstruction suggested by Markus and Delaire (1993) is
the precise and careful reconstruction of the nasolabial
muscles, in order that within weeks after the operation,
the action of the underlying muscles leads to gradual
distention of the overlying skin without the use of any
form of flap procedure. This technique also includes the
primary repair of the nose.

Regarding the skin incision design (Fig. 7), Markus and
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Eikova 6. O1 pivikoi xovOpor o€ eteponieupn xeineo-oxiatia (S: 61a-
ppayuaukos, A: niepuyiaios). (And: Markus kon Delaire (1993),
katomv adeias)

Figure 6. The nasal cartilages in unilateral cleft lip (S: septal, A:
alar). (From: Markus and Delaire (1993), with kind permission)

Hopos givarl enions petatonmaopéva Npos ta KAtww, upioko-
peva otnv nepioxn n onoia katafapBavetn guolonoyikd
and 1o avw tuApa tou dvw xeifous (Markus kan Delaire,
1993). ZuvnBws cupBaivel enions pia nAgupIkA petatom-
on tou éow Kavoou (Delaire ka1 Precious, 1986) (Eik. 6).
H naBofoyikh avdnwén nou nepiypdenke pnopei va
€PUNVEUTEI and 1o yeyovos U n avantugn twv ooty tou
npoownou, Adyw tns emM@avelakhs tous Béons, ennpead-
zetan og peydno BaBud and ta Aeitoupyikd epebiopata
TV MIPIKGV PU®Y, 01 onoiol o€ nepintwon xef€o-oxi-
otias éxouv naBonoyikn avatopia. Enopévws, n tefikn
kfvikh ep@Aavion pias xe1leo-oxiotias ouoxetizetan Katd
kupio Adyo pe duo napdyovies: (a) tov id1o o oxnpau-
opo tns oxiotias kai (B) us Asitoupyikés BAaBes nou anop-
péouv and 1o oxnpatopod tns oxiotias (Joos, 1987a; Joos,
1989a).

H IHMAZIA THZ MYIKHZ ENANOPOQIHL
H ooBapd diatapaypévn puikh popponoyia tns NePIOXns

s xe1Ne0-ox10Tias €xel onyavukh enibpacn otnv avantu-
€n tou unokeipevou okefgtou tou npoownou (Delaire ka
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Eikéva 7. O1 pivikés kar xeifikés nepioxés tou déppatos ot tepod-
nicupn oxiotia xeifous ka1 pUTNS ka1 onygia Nou xpnaiponoioUvial
oto oxebaopd tns topns yia v npwtoyevh oUykAgion pias xeil€o-
oxiotias. (Ané: Markus kar Delaire (1993), katémv adeias)

Figure 7. The nasal and labial areas of skin in unilateral cleft lip and
nose and landmarks used in the design of the incision for primary
closure of a cleft lip. (From: Markus and Delaire (1993), with kind
permission)

Delaire (1993) suggest that its aim should be to ensure
that the skin of the nose and of the upper lip remain in
their respective position, while retaining their normal
dimensions. The design of such an incision should pro-
vide the possibility of achieving normal height of the skin
on the cleft side, exact continuity of the muco-cutaneous
junction and of the white roll, as well as achievement of
a harmonious red roll on both sides of the cleft.

The incision is followed by the dissection of the muscles
which results in the exposure of the anterior nasal spine
and the anterior border of the septal cartilage (Fig. 8, 9)
and the base of the nasal septum at the non-cleft side.
The dissection of the muscles and their attachments
allows their mesial displacement and re-attachment with
the inferior part of the anterior border of the nasal sep-
tum, the periosteum of the anterior nasal spine, and the
muscles of the opposite side.

Very importantly, Markus and Delaire (1993), as well as
Joos (1987a, 1989a) propose the repositioning of the
muscles with the periosteum which they are attached to
(sub-periosteal dissection), while the conventional surgi-
cal techniques use an epi-periosteal dissection. The
above mentioned authors propose this technique, based
on the fact that research has shown that the origin of
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Precious, 1986). O Veau (1938) ntav o npwtos nou emBe-
Baiwoe tn oxéon petau Aetoupyias kol avantugns tou
oKkenEToU TOU NPOCWNOU.

0 Joos (1995) unoypappizel 6u 1o kKUpIo péAnpa katd tnv
XEIPOUPYIKA avuUEIdMmon twv xeneo-oxiouwv dev Ba
npénel va neplopizetan o€ €§ezntnpéves TEXVIKES MOU €Mi-
Kevipwvovial pévo oe aiobnukoUs napdyovies, annd
otnv enavadiapuépewaon tns didtagns 1ou NPoownou pus-
nepidoteo, engidh olpQwva pe Tov ouyypagéa, autds
givar o pévos tpoénos yia va daopaniotei n puaotofoyikn
aunon.

H texvikh tns puikns enavadiapdp@wons Katd tnv npwi-
pn xeipoupyikh enéuBaon (primary surgical treatment)
v xeileo-oxioumv nepidapBave tnv enavatonoBétnon
TV HUGV OUS QUOIONOYIKES TOUS NPOOPUTEIS NPOKEI|E-
vou va anokatactaBouUv ta puolofloyikd Aeitoupyika epe-
Biopata nou anartouvial yia pia peAfovukn guaiofioyikn
avanwén kal atf§non twv 0oT®V Kal TV HanaKk®V 10TV
T0U Npoownou, Kabws €nions Kal yid th GUUPETPIKN
avgnon wv pivikwv dopcwv (Markus kan ouv., 1992;
Precious ka1 Delaire, 1993; Smith ka1 ouv., 1995).
MoAudpiBuor cuyypageis unodeikviouv tn onpacia tns
TEXVIKAS Tns puikns enavadiapdpPwaons otnv eniteugn s
anapaitntns 10opponias petagl twv duvdpswv yia pa
pualofoyikh au§non ka1 avantuén tou Pécou NPOoWNou
(Delaire, 1975, 1978a, 1978b; Talmant, 1984, 1995;
Randall, 1990; Schendel ka1 ouv., 1991).

XEIPOYPITKH TEXNIKH MYIKHZ ENANOPOQIHE

e noAnd kévipa xelfeo-unepwio-oxiotias n ouvhBns
péBobos xeipoupyikns emdIOPBwans tns xelleo-oxiotias
givar n “rotation advancement technique” cUpgwva pe
tov Millard (1960). Ze aUykpion pe TS CUPBATIKES TEXVIKES
HE YEWHETPIKA S1euBétnon twv Seppatik®dv KPNUVGY, n
MEWIUN XgIpoupyIkKh enéuBaon twv xeIN€o-oXIoUWMY OUY-
Qwva PE TS apxés tns puikns enavadiapuéppwons anote-
Aei pia mo nepindokn &iadikaaia (Delaire, 1975, 1978b;
Chateau, 1976; Talmant, 1984; Joos, 1987a; Schendel ko
ouv., 1991; Schendel 2000). Tevikd, npoUnobétel 1o 6ia-
XwWPIoU6 tou emnofns pivoxeitikou Yuikod cuothpatos,
oupnepiNapBavopévwy Twv avelKTNPWY HUMY TOU &V TW
BaBe1 orpmpaATos 10U OPIYKTAPA U TOU OTOMATOS Kal TV
avatopikn tous enavanpéoguon (Schendel ka1 ouv.,
1991).

O KUpI0S OTOXO0S TNS XEIPOUPYIKAS TEXVIKNS TNS HUIKAS
enavadiapépwons nou unodeixbnke and tous Markus
ka1 Delaire (1993) givan n akpiBhs ka1 npooekukh enava-
Siapépewon wwv pvoxeifik®v pumv, £to1 wote eBdopd-
bes petd tnv enépBaon, n 6pdon WV UNOKEINEVWY HUWDV
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the osteoblasts is the superficial layer of the periosteum
(Pritchard et al., 1956; Knese et al., 1972). A possible
detachment of the muscles leads to a destruction of the
periosteum with subsequent severe scar formation in the
maxilla and in the area of the cleft (Joos, 1995). There-
fore, the periosteum is undermined over the entire sur-
face of the maxilla on the cleft side (Fig. 10). Joos (1995)
performs a subperiosteal dissection and consequent
mobilization of the muscle-periosteum apparatus. Tal-
mant (1993) describes a variation of the conventional
technique proposed by Millard (1960), which includes
muscle reconstruction with extended sub-periosteal dis-
section, based on the principles of Delaire (1975, 1978b).
The next step is the functional closure which includes the
reconstruction of the orbicularis oris in two steps. The
first step includes the reconstruction of the oblique head
of the muscle, with its respective mucosa, as it has not
been dissected. This procedure ensures a satisfying depth
of the sulcus. During the second step, the deep band of
the orbicularis oris muscle is reconstructed from the
deepest to the more superficial layers. The sutures
should be done very carefully to avoid a secondary con-
traction due to scar formation. Following the closure of
the muscles, closure of the skin is performed (Fig. 11).
Postoperatively, it is possible that the lip at the operation
side seems to be lower than the contralateral side. In
contrast, the nostril seems to be higher. However,
according to Markus and Delaire (1993), this lack of sym-
metry is reduced 8-10 days after the surgery due to the
effect of the normal muscle function, and after 6-12
months an absolute symmetry is obtained.

Modifications of the technique

Joos suggested the identification of all muscles of the
paranasal area and their repositioning, as far as to the
midline (Joos, 1987a; Joos, 1989a; Anastassov and Joos
2001). Regarding the incision, he uses a modified Millard
incision, which is limited only to the skin and does not
exceed the underlying tissues, as suggested by the con-
ventional techniques. The skin flaps are raised and
moved laterally and medially to the cleft and all the
muscles which are revealed stay intact. With the assis-
tance of a microscope and an electrical stimulator they
are dissected carefully with a scalpel. Special attention
must be paid to the dissection of the muscles which
belong to the paranasal musculature (Joos, 19873,
1989a). Before suturing the muscles, the nasal floor is
reconstructed by means of a conventional technique.
Finally, the orbicularis oris muscle is reconstructed and
the operation is continued as usual.

Earlier, Nicolau (1983) as well as Kernahan and Bauer
(1983) proposed similar surgical techniques, which, in
contrast to the techniques proposed by Markus and
Delaire (1993) and Joos (1989a), focus on the reconstruc-
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Eikova 8. MpoéoBaon otous nid-
yious xévdpous kar pues. (Ano:
Markus ka1 Delaire (1993), kato-
mv abesias)

Figure 8. Access to the lateral
cartilages and muscles. (From:
Markus and Delaire (1993), with
kind permission)

Eikova 9. Anokdduyn tou pivi-
Kou &ra@pdyuatos kar tns npéd-
obias pvikhs dkavOas. (Ané:
Markus ka1 Delaire (1993), kato-
mv adeias)

Figure 9. Exposure of the nasal
septum and anterior nasal spine.
(From: Markus and Delaire
(1993), with kind permission)

va odnynoel o BaBaia &1dtaon tou unepkeipevou 6ép-
patos xwpis tnv xpnon kapds Sadikacias dnpioupyias
Kpnpvou. H texvikh auth nepifapBdver enions thv np@i-
pn emd16pBwon s putns.

‘Ooov apopd 1o oxediacpod ns topns tou déppatos (Eik.
7), o1 Markus kan Delaire (1993) npoteivav éu Ba npénel
va OToXeUel otn 61ao(Anion tns NAPApOVAS Tou HEPLAToS
s pdtns ka1 tou dvw xeiflous ous OXEUKES tous Béoes,
evay Ba e€akofouBouv va &iatnpouv us Quoionoyikés
tous Siaotdoels. O oxebiaopos pas t€tolas Topns NPEnEl
va napéxel tn duvatdtnta eniteu§ns guaolofoyikoU UYous
oto &éppa tns nAcupds tns oxiotias, enakpiBoUs guvoxns
s HuUo-OepUauKnS évwons Kal tNs AEUKWNNS yPAHKNS
(white roll), kaBws enions kot eniteu€n evos appovikoU
epubpou kpaonédou (red roll) kan and us dUo nisupés
s oxiotias.

Tnv tophn akofouBei n avatopn twv puwv n onoia odnyei
ownv £€kBeon tns npdabias pivikhs dkavBas ka1 tou npo-
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tion of the orbicularis oris muscle according to its layer
anatomy and not on a reconstruction which includes the
paranasal muscles. Recently, Seagle and Furlow (2004)
described a technique which is based on the Millard
(1960) technique and it includes paranasal muscle recon-
struction, preoperative naso-alveolar molding and post-
operative nasal stenting.

Modifications of the primary nasal repair have also been
described by McComb (1975, 1985), Boo-Chai (1987), Tal-
mant (1993), Noordhorf et al. (1995), Bardach (1995),
McComb and Coghlan (1996), Armstrong et al. (1997)
and Tvrdek et al. (1997).

DISCUSSION
Joos (1995) evaluated the results of muscle reconstruc-
tion for the surgical treatment of the cleft lip comparing

them with the results of conventional surgical methods.
In his follow-up study he assessed 110 children with uni-
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Eikéva 10. Ynonepiooukn unookagn. (Anéd: Markus ka1 Delaire
(1993), katomv adeias)

Figure 10. Subperiosteal undermining. (From: Markus and Delaire
(1993), with kind permission)

ab1ou xeiflous tou xo6vdpou tou Srappdypatos (Eik. 8, 9)
ka1 tns Bdons tou pivikoU dragpdypatos otnv uyih nAeu-
PA. H ektoph twv HUGV Kal Twv NPOocPUCEDY TOUS ENi-
pénel v gyyUs YETOTOMON KA1 ENAvanPOoPUCh TOUS pE
10 KOTWIEPO TPhpA Tou Npdabiou opiou tou pivikou dia-
Qpdypatos, 1o nepidoteo tns Npdobias pivikhs dkavoas
Ka1 tous pUEs tns avtiBetns nigupds.

Eivar noAu onpavuké to yeyovds 6u o1 Markus kai Delaire
(1993) ka1 o Joos (1987a, 1989a) npoteivouv thv enava-
10M0BETNON TWV HUMV pazi PE T0 NEPIGOTED E TO OMoio
eivar ouvHedepévor (UNonePIdOTED AvVaTopn), VM O1 CU-
Baukés XeIPOUPYIKES TEXVIKES XPNOIPONOIOUV EMINEPIO-
otea avatopn. O1 npoava@epOPeVol ouyypaPeis nportei-
VOUV TNV TEXVIKN auth Baoizépevor oto yeyovos ou épeu-
ves éxouv Ogi€el 0u o1 ooteoBAdotes npoépxovial anéd 1o
emnonns otpwua tou nepidoteou (Pritchard kon ouv.,
1956; Knese ka1 ouv., 1972). MBavh anokdéAdnon twv
MUV obnyei o KATAOTPOPN TOU NEPIGOTEOU HE ENAKO-
AouBo oxnpauopd Bapids oudns atnv dvw yvdbo kal tnv
nepioxn s oxiotias (Joos, 1995). Enopévws, 10 Nep160TED
unookdntetal o oAékAnpn tnv em@dveia s dvw yvd-
Bou ownv nAeupd wns oxiotias (Eik. 10). O Joos (1995)
npaypatonoiei unongpidotea avatopn kar enakénoudn
kivntonoinon tns &idtafns pus-nepidoteo. O Talmant
(1993) nepiypd@er pa napadiayn s cupBatkns texvi-
khs nou npotddnke and tov Millard (1960), n onoia nepi-
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lateral cleft lip and palate with a mean age of 6.5 years,
which he divided in two groups; the patients of the first
group (group 1, n=50) underwent muscle and periosteal
reconstruction at the age of 3 months using the tech-
nique described by Joos (1987a) without any dentofacial
orthopedic treatment pre- or postoperatively. The
patients of the second group (group 2, n=60) were oper-
ated with the Millard technique (Millard, 1960) at the
age of 6 months and underwent pre- and postoperative
dentofacial orthopedic treatment. Lateral cephalometric
radiographs were analyzed using the Delaire analysis
(Delaire, 1978c) and casts taken from the patients were
measured using three-dimensional stereophotometry.
Regarding the dental casts analysis the anterior crossbite
was considerably higher in group 2 (57%) than in group
1 (15%). The mean values of the overbite and overjet
were also significantly greater in group 1 (difference of
means: overbite 2 mm; overjet 1.4 mm). Regarding the
cephalometric analysis, in group 1, 20% of the patients
presented a Class III skeletal pattern, while in group 2
skeletal Class III was significantly higher (80%). This high
prevalence of a Class III in group 2 was due to: (a) a pro-
nounced retroclination and hypoplasia of the maxilla, (a)
aggravation of the middle face by retroclination of the
alveolar process and (c) upright position of the anterior
teeth. Additionally, in group 1 the maxilla was underde-
veloped in only 16% of the patients, while in group 2 the
percentage was much higher (67%). This resulted in an
anterior open bite in 40% of the cases in group 2. There-
fore, this study showed a more favorable skeletal
growth in the group that underwent primary cleft lip
repair with muscle reconstruction than in the group
treated with the conventional technique, despite the
fact that in the former, no orthopedic growth stimula-
tion was applied. However, Friede (1998) suggested that
there was bias in this study, since palatal surgery was
performed with different techniques in the two groups.
Adcock and Markus (1997) examined the midfacial
growth in 10 consecutive children aged 6.5 years with
complete unilateral cleft lip and palate who had under-
gone functional repair, as described by Delaire (Delaire,
1975; Delaire, 1978a; Markus et al., 1992; Markus and
Delaire, 1993), by means of study model measurements
and cephalometric analysis. These patients were com-
pared with two other groups; a group with non-cleft
patients matched by age and sex with data from Bhatia
and Leighton (1993) and the group 2 from the study of
Joos (1995). 20% of the cleft patients (n=2) of the study
group presented a Class III cranial base predisposition, in
contrast to the non-cleft population (5.3%). This how-
ever, is in agreement with the study of Joos (1995), who
also found that 20% of his sample (n=60) of cleft lip
patients presented a Class III skeletal pattern. Conse-
quently, Adcock and Markus (1997) suggested that it
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Eikéva 11. To nepiypappa yia tnv
toph otnv etepdnieupn xeieo-
oxiotia. (Ané: Markus kai Delaire
(1993), katomv adeias)

Figure 11. The outline for the
incision in the unilateral cleft lip.
(From: Markus and Delaire
(1993), with kind permission)

AapBaver enavadiapdpewon twv HUMV PE EKTETAPEVN
unonepidéotea avatoun, Bacizopevn ous apxés Tou
Delaire (1975, 1978b).

To endpevo Bhpa sivan n Asitoupyikh olUykAgion nou nepi-
AapBave tnv enavadiapdpPwon 10U oPIYKINPA HUdS TOU
otépatos og duo otddia. To npwdro otddio nepitauBave
v enavadiapdéppwon tns Aofns kepanns tou puds, He
tov avtiotoixo BAevvoyovo, kabBws dev éxel unoaotei ava-
toun. H &abikacia auth e€aocpanizer kavonoinukd
BaBos BuAaka. Katd to deutepo o1ddio, n ev tw Babe
poipa tou o@iyKtpa HUds Tou otépatos enavopBavera
and ta BaBUtepa Npos ta Mo €MEPAvEIaKd TS oTPOHATA.
01 pagés npénel va npaypatonolouvial noAU NPooeKUKA
yia tnv ano@uyh deutepoyevous clonaons e€aitias tou
oxnpauopou oudhs. Metd tn oUykigion twv Huwy, npay-
patonoigitan ouykAeion tou 6éppatos (Eik. 11). Meteyxel-
pnukd, givar mBavo 1o xeifos atnv nisupd tns enéuBaons
va Seixvel mo kovid anéd éu otnv avtiBetn nicupd. Avti-
O¢ta, n pvikn xodvn @aiveta va sivan ynAodtepn. Qotdoo,
ouupwva pe tous Markus kan Delaire (1993), auth n
énfeiyn ouppetpias neplopizetar 8-10 nuépes petd tnv
enéuBaon Adyw tns enidpaons tns Qualonoyikis pUikins
Aertoupyias, kar petd and 6-12 pnves anoktdtan anéAutn
ouppetpia.

Tpornonoinoes tns TeExviknhs

O Joos npdteive tnv tautonoinon 6AwV TWV PUMV NS
NapappIvikns NEPIOXNS Kal tnv enavatonofénch tous
péxpl tnv péon ypapph (Joos, 1987a; Joos, 1989a;
Anastassov ka1 Joos 2001). Ogov agopd otnv topn, xpn-
olgonoiei pia pononoinpévn topn Millard, n onoia nepio-
pizetan pévo oto 6éppa kar dev unepBaivel Tous unokei-
pevous 10toUs énws ouviotdtal and us cupBatkés texvi-
kés. O1 deppaukoi KPNUVOi avaonKmvovtal Kal HETOKI-
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should be further investigated whether there are differ-
ences in the skeletal pattern development between cleft
and non-cleft groups. Regarding the dentoalveolar rela-
tionship after treatment, 10% of the patients of the
study group presented an Angle Class III relationship
after functional repair, while the group 2 of the study of
Joos (1995) presented a Class III dentoalveolar relation-
ship in 80% of the patients after non-functional treat-
ment. In addition, although 2 patients had a Class III
skeletal predisposition only one of them presented Class
III dentoalveolar relationship after muscular reconstruc-
tion (Adcock and Markus, 1997). Nevertheless, it should
be noted that the sample used by Adcock and Markus
(1997) was very small and therefore their results should
be treated with caution. Nevertheless, they concluded
that muscular reconstruction in the primary surgical
treatment of the cleft lip, leads to a more normal growth
and development of the midface.

Markus and Precious (1997) investigated the effects of
primary surgical repair on the midfacial growth in 34
consecutive 10-year-old unilateral cleft lip and palate
patients operated with the surgical technique proposed
by Delaire (1975). They found that 20% of these patients
presented a Class III skeletal pattern, which is in agree-
ment with other studies mentioned above (Joos, 1995,
Adcock and Markus, 1997). Only 9% of the patients of
the study group presented a Class III incisor relationship,
while 80% presented Class I incisor relationship. Joos
(1989b) also accentuated that predisposing factors of the
cranial base are very important for the outcome of the
cleft lip repair, whilst the chance for a favorable outcome
is much higher in patients with a predisposition to Class
IT skeletal pattern than in those with a Class III predis-
position. A comparison of all the above results can be
seen in Table 1.

It has already been suggested long time ago, that surgi-
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vouvtal napdnieupa Kal NPOs tnv péon s oxXiotias Kai
6no1 o1 pUes nou anokaduntovial napapévouv ABIKTo.
Me tn BonBsia evos pikpookoniou Kail evos NAEKTPIKOU
Sieyéptn avatépvovial NPooeKUKA e éva vuotépr. Idaite-
pn npocoxn npénel va §idetan otnv avatoph twv HUGV
MouU aVAKOUV OT0 NEPIPPIVIKO puiké clotnpa (Joos,
1987a, 1989a). MNpiv ané tn cuppaPn twv Pumv, 1o £6a-
Qos tns pivos anokaBiotatan pe pia cupBaukn TexvikA.
TéNos, 0 OPIYKTNPAS HUS TOU OTépatos enavopBdvetal kai
n enépBacn ouvexizetan ws ouvhBws.

Mo npiv, o Nicolau (1983) ka1 o1 Kernahan ko Bauer
(1983) npoéteivav NapOUOIES XEIPOUPYIKES TEXVIKES, Ol
onoies, og aviiBeon pe s tExvikés nou npotdBnkav and
tous Markus ka1 Delaire (1993) ka1 tov Joos (1989a), em-
KEvipwvovtal otnv enavadiapdépwon tou oeIyKInpa
HUOS TOU OTOpPAToS CUUPWVA PE TNV avatopia Twv otpw-
pdtwv tou ka1 6x1 oe pia enavadiapdpPwon nou nepi-
AauBdve tous nepippivikoUs pues. Mpodopata, o1 Seagle
kan Furlow (2004) nepiéypayav pia texvikh n onoia Baoi-
zetan otnv texvikh Millard (1960) kar nepifauBdver enava-
S1apépPwWon TwV NAPPIVIKWV HUMV, NPOEYXEIPNTIKA PIVO-
yvaBiaia SidnAaon kan peteyxeipnukn pivikh avépBwon.
Mapandayés tns npwipns emd1dpBwans tns pivods €xouv
enions nepiypagei ané tous McComb (1975, 1985), Boo-
Chai (1987), Talmant (1993), Noordhorf ka1 ouv. (1995),
Bardach (1995), McComb ka1 Coghlan (1996), Armstrong
kar ouv. (1997) kon Tvrdek ka1 ouv. (1997).

LYZHTHIH

0 Joos (1995) npaypatonoince pia aloAdynon twv ano-
tedeopdtoov tns puikns enavadiapdpewon yia v xel-
POUPYIKA QVUUEIDOMON WV XEINEO-OXIOUWMY, OUYKpPivo-
Vids 10 pE 10 anoteféopata oUPBATIKMV XEIPOUPYIKWV
peBodwv. Xe auth v follow-up pefétn ektiunoe v
katdotaon 110 nodicov pe etepdnsupn xe1neo-unepwio-
oxiotia pe péon niikia 6,5 €tn, ta onoia katétage oe Suo
opddes. O1 aoBeveis tns npwns opddas (opada 1, n=50)
unoBAnBnkav o enavadiapdépPwon UV Kal NEPIOOTE-
ou otnv nAikio twv 3 €WV PE TNV TEXVIKN N onoia nepi-
ypdonke ano tov Joos (1987a) xwpis kapia yvabBonpoow-
mkh opBonedikn Bepansia npo- h peteyxeipnukd. O
aoBeveis tns deutepns opddas (opdda 2, n=60) xeipoup-
ynBnkav pe v texvikn Millard (Millard, 1960) otnv nii-
Kia twv 6 punvov ko unoBAnBnkav emnAéov o yvabo-
npoowmkn opBonedikh Bepansia npo- ka1 peteyxeipnu-
Kd. MAdyies kepanopetpikés akuvoypagies peAethOnkav
pe tnv avdduon Delaire (Delaire, 1978c) ko o1 petphoels
o¢ ekpayeia nou eAngBnoav and tous aoBeveis npaypa-
tonoinBnkav pe th xphon 1p106140TatNs OTEPEOPWTOHE-
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cal approaches used for the treatment of cleft patients
have a negative effect on the subsequent growth and
development of their facial skeleton (Graber, 1949;
Graber, 1954). This effect is considered to be caused by
the formation of scar tissue or by iatrogenic trauma of
the growth centers. Studies on animals provided with
experimental proof of the possible negative effects of
the surgical repair of cleft lip on the craniofacial skeleton
(Bardach and Eisbach, 1977; Bardach et al., 1979, 1980;
Bardach, 1989, 1990). These investigations indicated that
the repair of surgically created cleft lips resulted in a sig-
nificant increase in lip tension, and consequently, in
reduced maxillary growth. In addition, Goz et al. (1987),
analyzing a combination of electromyographic and skele-
tal measurements, concluded that the operated upper
lip inhibits the development of the maxilla. In contrast,
Ross and Johnston (1972) suggested that the impact of
the operated lip in the craniofacial development was not
significant. Moreover, according to the histochemical
findings of Schendel et al. (1991), abnormalities of the
connective tissue and the muscles can be observed after
muscular reconstruction of the cleft lip, even in a signif-
icant distance from the cleft margins. Therefore, they
recommend special caution when using surgical
approaches that include more extensive surgery and tis-
sue damage. Joos (1995) suggested that restoration of
the functional units during muscular reconstruction
reduces the production of scar tissue in the upper lip.
According to the same author, the production of scar tis-
sue is a common and usual side effect of the conven-
tional techniques.

Recently, the improvements of the intrauterine experi-
mental surgery offered a new perspective for the appli-
cation of this technique on humans. Fetuses respond to
injuries with a fundamentally different fashion; collagen
is deposited in a scarless way by wound healing during
early gestation (Adzick and Longaker, 1991; Huhn et al.,
2004). This may lead to a more unobstructed growth of
the maxilla (Hallock, 1985; Kaban et al., 1993). This
observation led the researchers to experimental
intrauterine surgical approaches for cleft repair
(Papadopulos et al., 2003, 2004, 2005). It is assumed
that, after an intrauterine repair of a cleft lip and palate,
the need for secondary surgical treatment of the lip
and/or the maxilla or for additional treatments as ortho-
dontic or orthopedic treatment, will be minimal or
almost unnecessary (Papadopoulos et al.,, 2002a;
Papadopulos et al., 2003). Very recently it has been
shown that when bone graft healing takes place follow-
ing intrauterine surgical repair of cleft lip and alveolar
like defects in sheep fetuses, a tendency of almost nor-
mal maxillary growth can be observed (Papadopoulos et
al., 2006; Papadopulos et al., 2004).

Finally, the use of three-dimensional (3D) craniofacial
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pias. Ogov agopd otnv avdduon twv ekpaysiwv, n
gupavion npoodias otaupoglidous ouykgions Ntav onpa-
vukd au§npévn otnv opdda 2 (57%) o€ oxéon pe tnv
opdda 1 (15%). O1 péoes upés katakdpuPns emkaAuyns
ka1 opizévuas npoéta€ns ntav onpavukd au€npéves otnv
opdada 1 (S1apopd péowv TpmV: Kataképuen emkdAuyn
2 mm; opizévua npoétaén 1.4 mm). Avapopikd pe v
kepanopetpikh avdduon, otnv opdda 1 10 20% twv
acBevav eppavios éva okefeukd npétuno Tagns 11, evm
otnv opdda 2 1o nocootd ns okedeukns Tagns II Atav
onpavukd uynidtepo (80%). Auth n au€npévn ouxvoin-
ta eypdvions tns TaEns II otnv opdda 2 ogeifoviav oe:
(a) évtovn npos ta niocw anékfion ka1 unonAacia ths Avw
yvabou, (B) emBdpuvon tou péoou npoownou and tnv
npos ta niow andkMion tns gatviakns anéguaons kai (y)
avopBwpévn Béon twv npoobiwv dovuwv. Emnpdobeta,
otnv opdda 1 n dvw yvdBos htav unoavdntukin pévo oto
16% twv aoBevav, evd otnv opdda 2 10 Nocootd Atav
nodu uynAotepo (67%). To yeyovods autd obnynoe ot
xaopobdovtia 010 40% Ttwv NEPINTOOEWY otnv opdda 2.
Enopévws, n pefétn auth €deaife pa mo euvoikn okeneu-
kh avgnon otnv opdda nou eneBANOn oe npwipn em-
616pBwon tns xeiNeo-oxiotias pe puikh enavadiapdpPw-
on o€ auykpion pe tnv opdda nou BepansUInke Pe OU-
Baukn texvikh, napd 1o yeyovos 6u atnv npwtn opdda
bev epappodatnke kapias popehs Siéyepon ths augnons.
Qot600, o Friede (1998) unédeie tnv Unap&n pepofnyias
otnv pefétn auth, pias Kar n xeipoupyikn enéuBaon otnv
unepwa npaypatonoinBnke pe HlaPopeukés Texvikés ous
600 opdoss.

01 Adcock ka1 Markus (1997), xpnoiponoicvias JETPRoEls
o€ ekpayeia peAéns kan kepanopetpikn avdduon, egéa-
oav v augnon tou péoou npoownou os 10 dradoxikd
nad1d niikias 6,5 ewov pe nAnpn etepoénisupn xeineo-
Unepwio-oxiotia ta onoia ixav unootei AgItoupyikh €ni-
616pbwon, 6nws nepiypdgetar and tov Delaire (Delaire,
1975; Delaire, 1978a; Markus ka1 ouv., 1992; Markus ko
Delaire, 1993). O1 aobeveis autoi ouykpiBnkav pe 6Uo
annes opdades: pia opdda pe aobeveis xwpis oxiotia navo-
poidtunns niikias ka1 QUAou pe Sedopéva and tous
Bhatia ka1 Leighton (1993) ka1 tnv opdda 2 ané v pené-
n tou Joos (1995). To 20% twv acBevav pe oxiotia (n=2)
s opddas peféns eppavicav pia npodidbeon yia Tagns
IIT kpaviakh Bdon, os aviiBeon pe tov NANBUopS xwpis
oxiotia (5,3%). Qotdoo, autd ocupwvei e thv pefétn
tou Joos (1995), o onoios enions Bpinke éu 10 20% tou
beiypatés tou (n=60) wv aoBeviv pe xeileo-oxiotia
eppavioav okefeukd npoédwno TaEns III. Katd ouvénsia,
o1 Adcock ka1 Markus (1997) ouvéotnoav 6u Ba npéngl va
biepeuvnBei emniéov edv undpxouv diaopés ws npos
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imaging techniques could promote the advancement of
the precision of the surgical planning in order to reposi-
tion soft and hard tissues, as well as the predictability of
the soft tissues response following surgery (Papadopou-
los et al., 2002b, 2005).

All these contemporary developments may lead in the
near future to the application of intrauterine approaches
also in humans, aiming to improve the quality of life of
cleft lip and palate patients. However, more intensive
research on these subject areas is needed in order to
achieve this goal.

CONCLUSIONS

The meticulous repositioning of all anatomic elements of
the lip and nose to their normal position during primary
surgical treatment of cleft lip patients according to the
principles of the muscular reconstruction seems to have
positive effects on the subsequent growth and develop-
ment of the craniofacial structures. However, more evi-
dence-based research is necessary to support these indi-
cations.
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v avanwén tou okeldsukoU npotunou avdusoa ous
opddes pe ka1 xwpis oxiotia. Avagopikd pe tnv odovio-
pawiakn oxéon petd tn Bepaneia, 0 10% wv acBevov
s opadas pefétns eppdvicav oxéon Tagns III katd
Angle, evdd otnv opdda 2 wns penéns tou Joos (1995)
gupaviotnke odoviopatviakn oxéon Tagns III oe nocootd
80% twv acBeviv petd and pn-Aetoupyikh Bepaneia.
EmnpdoBeta, av ko 2 aoBeveis eixav npod1dBeon yia oke-
Aeukn Tagn III pévo évas and autous eppavios odovio-
@awiakh oxéon Tagns III petd v puikn enavadiapdp-
¢won (Adcock ka1 Markus, 1997). Napéia autd, Ba npé-
nel va onpeiwBei éu 1o deiypa nou xpnaigononBnke and
tous Adcock ka1 Markus (1997) Atav noAU pikpo kai no-
pévws ta anoteN€éopatd Tous NPENEl va avupeTtwmaotouy
pe empuAagn. Ev toutols, cupnépavav 6t n Yuikh enava-
S1apépewaon otnv NPMIKN XEIPOUPYIKN AVUUEI®NION NS
xeieo-oxiotias odnyei o€ pia mo @ualofoyikh augnon
Kot avanwuén tou Pécou NPoomnou.

01 Markus ka1 Precious (1997) &iepedvnoav us emdpdosis
NS NPWIUNS xelpoupyikhs emdi1dpBwons atnv auEnon tou
péoou npoownou o 34 diadoxikous 10-xpovous acbe-
veis pe eteponieupn xe1Neo-UNgpwio-oxiotia o1 onoiol Xel-
poupynBnkav pe v teExvikh nou npotdbnke and tov
Delaire (1975). Bphakav 6u 10 20% autdv twv aoBeviv
eppavios okeneukd npdwno Tagns III, kGu nou cupPw-
vei pe us unoénoines penétes nou npoavapépdnkav (Joos,
1995, Adcock ka1 Markus, 1997). Mévo 10 9% twv agBe-
V@V s apadas pefétns eupdvioe oxéon topéwv Tagns
ITI, evth 10 80% eppavioe oxéon topéwv TaEns 1. O Joos
(1989b) tévioe enions 6u o1 npodiabeoikoi napdyovies
s kpaviakhs Baons givan noAU onpavukoi yia 1o anoté-
Aeopa tns em&16pBwons tns xeiNeo-oxiotias, v n mOa-
voINTa yia uvoikd anotéieapa ts emd16pBwaons s xel-
neo-oxiatias €ivan noAU peyanutepn os aoBeveis pe npo-
6168eon yia okedeukd npéwno Tagns II napd yia exei-
vous pe npodidBeon yia Tagn III. Mia oUykpion 6AwV twv
mo navw anoteeoudtwy napouaidzetal otov Mivaka 1.

‘Exe1 ndn npotaBei npo noAfoy, 6T o1 xEIPoupyIKES NPo-
osyyiogis nou xpnolponoloUvtal yia tn Bspansia acBevav
HE x€1Neo-oxiotia éxouv apvnukn enibpaon atnv petaye-
véotepn augnon kai avantuén tou okeetol 10U NPOow-
nou tous (Graber, 1949; Graber, 1954). H enidépaon auth
Bswpeitan nws npokaneitar and 1o oxnpaucpoé oulwdous
10100 N ano 10TPOYEVES TPAUUA TV AUENTIKWV KEVIPWV.
Menétes og zmwa napeixav nepapaukn andédegn twv moa-
VOV apvNUKOV EmMOPACGEWY TS XEIPOUpYIKAs emb16pOw-
ons s Xe1N€0-0XI0TIAS GTOV KPAVIONPOOWMKO OKEAETO
(Bardach kan Eisbach, 1977; Bardach ka1 ouv., 1979, 1980;
Bardach, 1989, 1990). O1 épeuves autés unédeitav 6u n
emd16pOwon xe1poupyikd NnpokANBEVIwY XeINE0-0X1IoTUWY
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Mivakas 1. Z0ykpion twv anotefeopdtwv avapopikd pe us odoviopatviakés oxéoels Kai 10 okedeukd npdwuno h npodidBeon tns kpaviakns
Bdons ous &1dpopes apades penémns.

Table 1. Comparison of results concerning the dentoalveolar relationships and skeletal pattern or cranial base predisposition in the various
study groups.

TaEn 1 TaEn I Tagn I
Class I Class It Class IIT
Ikedeukd npduno 408 538 53
Bhatia and Leighton, 1993" Skeletal pattern (40.8%) (53.8%) (5.3%)
n=1000 Obovtopatviakn oxéon 443 552 35
Dentoalveolar relationship (44.3%) (55.2%) (3.5%)
Mpo&idBeon kpaviakns Baons 21 26 12
Joos, 1989, 1995° Cranial base predisposition (35%) (45%) (20%)
n=60 Obovtopatviakn oxéon 6 6 43
Dentoalveolar relationship (10%) (10%) (80%)
Mpo&1abeon kpaviakns Baons
Joos, 1995° Cranial base predisposition - - -
n=50 Obovtopatviakn oxéon 10
Dentoalveolar relationship - - (20%)
Mpo&idBeon kpaviakns Baons 4 4 2
Adcock and Markus, 1997* Cranial base predisposition (40%) (40%) (20%)
n=10 Obovtopatviakn oxéon 7 2 1
Dentoalveolar relationship (70%) (20%) (10%)
Mpo&idBeon kpaviakns Baons 11 16 7
Markus and Precious, 1997° Cranial base predisposition (33%) (47%) (20%)
n=34 Obovtopatviakn oxéon 27 4 3
Dentoalveolar relationship (80%) (11%) (9%)

1: apdda pe aoBeveis xwpis oxigtia navopoidtunns nilikias ka1 eUAou pe dedopéva and tous Bhatia kar Leighton (1993); 2: opdda aoBevav ané to UCLP nii-
kias 6,5 etwv nou xeipoupyndnkav pe tnv texvikn Millard (1960) otnv niikia twv 6 pnvav kal uneBANBnoav oe NPOXEIPOUPYIKN Kal PETaxelpoupyikn yvabo-
npoowmnikh opBonedikn Bepaneia; 3: opada acbevav and to UCLP niikias 6,5 e1cv o1 onoiol uneBAnBnoav o€ puikn enavadiapdpewon oty niikia twv 3 pnvav
ME TV TEXVIKN NOU NepTypa@etar and tov Joos (1987a) xwpis yvabonpoownikh opBonedikin Bepaneia npoxelipoupyikd n petaxeipoupyikd; 4: oudda acbevv anod
10 UCLP nflikias 6,5 etwv pe nAnpn etepdnieupn xeineo-inepwio-oxiotia nou uneBAnBnoav oe Aertoupyikn emdidpBwaon dnws neprypdpetar and tov Delaire
(1975); 5: oudda aoBevav and 1o UCLP niikias 10 etwv nou xeipoupynBnkav pe tv texvikin nou npotdbnke and tov Delaire (1975).

1: group with non-cleft patients matched by age and sex with data from Bhatia and Leighton (1993); 2: group of UCLP patients aged 6.5 years, operated with
the Millard (1960) technique at the age of 6 months and they underwent preoperative and postoperative dentofacial orthopedic treatment; 3: group of UCLP
patients aged 6.5 years who underwent muscular reconstruction at the age of 3 months using the technique described by Joos (1987a) and they did not
undergo dentofacial orthopedic treatment preoperatively or postoperatively; 4: group of UCLP patients aged 6.5 years with complete unilateral cleft lip and
palate who had undergone functional repair, as described by Delaire (1975); 5: group of UCLP patients aged 10 years who were operated with the surgical
technique proposed by Delaire (1975).

odnynoe og onpavukh au§non tns tdons tou xeidous Ka
ouvenws oe elattwpévn avgnon ns dvw yvabou. Em-
npo6abeta, o1 GOz kan ouv. (1987), avandovtas évav ouv-
duaopd and NAEKTPOPUOYPAPIKES KOl OKENETIKES PETPN-
o€1s, oupnépavav Ou 1o xelpoupynpévo dvw xeifos ava-
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xantizel tnv avanwén s dvw yvabou. Avtibeta, o1 Ross
kan Johnston (1972) unédei§av 6u n enidpaon tou xer-
poupynpévou xeiflous otnv Kpavionpoownikn avantugn
bev htav onpavukn. EmnAéov, oUp@wva pe 10TOXNHIKA
euphpata twv Schendel kar ouv. (1991), avwpadies tou
ouvOEeUKOU 10TOU Kal TV MUKV Unopsi va napatnpnBouv
petd and puikh enavadiaudpPwon tns xeiN€o-oxiotias,
aképn ka1 o onpavukh andotaon and ta épia tns oxi-
otias. Enopévws, ouvigtouv 1&1aitepn npogoxn étav xpn-
O14ONOIOUVTaNl XEIPOUPYIKES MPOCEYYIOEIS Mou EPnePIé-
xouv Mo extetapévn enépBaon kar BAGBN twv 1otwv. O
Joos (1995) unootnpi&e 6u n anokatdotacn wwv Asitoup-
YIK®V povadwv katd tv puikh enavadiapdppwon peiw-
vel tnv napaywyh ouAwdous 10100 oto Avw xeifos. Luy-
Qwva pe tov id1o ouyypagéa, n napaywyn oudmdous
10T0U €ival KOvh Kal ouvnBIopévn NApEVEPYEID TWV OUH-
BauKwv TEXVIK®V.

Mpoéopata, o1 BeAumoels otnv evbopntpia NEPAUATIKN
X€1poupyiKh NpdoPepav pia véa NPOONTKA yia TV EQap-
poyn auths tns texvikhs otous avBpwnous. Ta éuBpua
ouOIaouKG avianokpivovial o€ KaKWaoels e Hiapopeukd
1pono. To koARayovo evanotiBetan xwpis ounés otnv iaon
nAnycv Katd v npwipn kunon (Adzick ka1 Longaker,
1991; Huhn ka1 ouv., 2004). To yeyovos auto iows odn-
yhoel o€ pia mo avepnédiotn auvgnon s dvw yvdbou
(Hallock, 1985; Kaban ka1 ouv., 1993). H napathpnon
auth odNYNoe TOUS €PEUVNTES O MEIPAMATIKES evOOun-
TPIES XEIPOUPYIKES peBOOoUs yia v emdrdpbwon oxi-
otias (Papadopulos ka1 ouv., 2003, 2004, 2005). Avapé-
vetal 6u petd ané evdopntpia emdidpbwon pias xeideo-
UNEPWIO-oXIoTias, N avdykn yia HEutepoyEVh XEIPOUPYIKN
Bepansia tou xeidous kai/h tns dvw yvdBou h yia emnpo-
oBetes Bepaneies, dnws opBodovukn h opBonedikn Oepa-
neia, Ba eivar pndapivi n oxedodv neprutn (Papadopoulos
ka1 ouv., 2002a; Papadopulos ka1 ouv., 2003). MoAY npé-
opata, Bpébnke o6u étav AapBdavel xwpa iaon ooukoU
pooXeUpatos Yetd and evbountpia xelpoupyikh emdidp-
Bwon BAaBdv nou npocopoidzouv pe xeileo-yvabo-oxi-
oties oe éuBpua npoBdtwv, napatnpeitar pia wdon yia
oxedov  @uolodoyikh  atnon s dvw  yvabou
(Papadopoulos kar ouv., 2006; Papadopulos ka1 ouv.,
2004).

Téos, n xpnon tpiodidotatwy (3D) texvikmv kpavionpo-
owmkhs angikévions Ba pnopoloe va cupBdanne Beukd
ownv npowBnon tns akpiBeas tou xeipoupyikou oxedia-
opoU yia tnv enavatonoBétnon pafakdv kar okAnp®v
10wy, ka1 oty npoBAsyiydtnta tns aviandkpions twv
HOAOKWV 10TMV Hetd and  xeipoupyikn enépuBaon
(Papadopoulos ka1 guv., 2002b, 2005).

'Ofes autés o1 alyxpoves avakanUyels pnopei va odnyn-
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oouv oto &yyus pélfov otnv epapuoyn evdophtpiwv
npooeyyioewv ka1 atov avBpwno, pe okond tn BeAtiwon
s zwhs twv acBevav pe xeiNeo-Unepwio-oxiotia. Qoto-
00, ANAIEtol Mo €viaukh €PEUVA TOU OUYKEKPIUEVOU
X(POU NPOKEIUEVOU va eMTEUXOEi autds o okonos.

LYMMNEPAZMATA

H oxodaoukh enavatonoBétnon 6Awv twv avatopKwy
otoixeiwv tou xeifous kal tns pUtns otnv pualonoyikn
tous Béon katd v npwipun xgipoupyikn Bepaneia twv
aoBevv Pe XE1N€0-0X10TiES CUPPWVA HE TIS APXES TNS YUi-
khs enavadiaudpewaons @aivetal va €xel Oeukés emdpa-
ogl1s otnv peténeita aténon kar avantuén twv Kpavionpo-
owmkmv dopwv. Qotéoo, anarteital Mo otoixeloBetnpé-
vn €peEuva yida thv unootnpi€n autwv twv evoeiewy.
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AI0PEQIH

Xt0 nponyoupevo teuxos tns EAdnvikns OpBobovtikns
EmBswpnons kai atnv pyaocia: "kaviibns N, Wwpidbns
X, Tonouzédns N. Apaiobovtia: artiodoyia kar avuuetwni-
on. EAAnvikn OpBobovtikn Embewpnon 2007;10:75-92."
o1 nAnpo@opics oxetikd e tnv 1616tnta tou SeUTEPOU €K
Vv ouyypapéwv dev ntav owotés. O k. Yawpndbns eivar
Oboviiatpos kai ®oitntis tns Iatpikns tou Apiototefsiou
Mavemotnuiou Gscoanovikns.
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ERRATUM

In the previous issue of Hellenic Orthodontic Review and
in the article: "Gkantidis N, Psomiadis S, Topouzelis N.
Teeth spacing: etiology and treatment. Hellenic Ortho-
dontic Review 2007;10:75-92." the information regard-
ing the affiliation of the second author was not correct.
Mr. Psomiadis is Dentist and Student of the Medical
School of the Aristotle University of Thessaloniki, Greece.
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