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AABBSSTTRRAACCTT
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.

¶¶∂∂ƒƒππ§§∏∏ææ∏∏
∏ Ì˘˚Î‹ Â·Ó·‰È·ÌfiÚÊˆÛË ÙÔ˘ ¯Â›ÏÔ˘˜ Î·Ù¿ ÙËÓ
ÚÒÈÌË ¯ÂÈÚÔ˘ÚÁÈÎ‹ ıÂÚ·Â›· ÙˆÓ ¯ÂÈÏÂÔ-Û¯ÈÛÙÈÒÓ
Â›Ó·È ÌÈ· ÙÂ¯ÓÈÎ‹ Ë ÔÔ›· ÌÔÚÂ› Ó· Û˘Ì‚¿ÏÏÂÈ ÛÙËÓ
ÏÂÈÙÔ˘ÚÁÈÎ‹ Î·È ·ÈÛıËÙÈÎ‹ Â·Ó·‰È·ÌfiÚÊˆÛË ÙˆÓ
¯ÂÈÏÂÔ-Û¯ÈÛÙÈÒÓ. ™ÎÔfi˜ ·˘Ù‹ ÙË˜ Â˘ÚÂ›·˜ ·Ó·ÛÎfiË-
ÛË˜ Â›Ó·È Ó· ·ÚÔ˘ÛÈ¿ÛÂÈ ÙÈ˜ ÈÔ Û‡Á¯ÚÔÓÂ˜ ·fi„ÂÈ˜
Û¯ÂÙÈÎ¿ ÌÂ ÙËÓ ·Ó·ÙÔÌ›· ÙË˜ ÚÈÓÔ¯ÂÈÏÈÎ‹˜ ÂÚÈÔ¯‹˜ Î·È
ÙÈ˜ ‰È¿ÊÔÚÂ˜ ¯ÂÈÚÔ˘ÚÁÈÎ¤˜ ÙÂ¯ÓÈÎ¤˜ ÁÈ· ÙËÓ ·ÓÙÈÌÂÙÒÈ-
ÛË ÙˆÓ ¯ÂÈÏÂÔ-Û¯ÈÛÙÈÒÓ, ÔÈ ÔÔ›Â˜ ‚·Û›˙ÔÓÙ·È ÛÙÈ˜
·Ú¯¤˜ ÙË˜ Ì˘˚Î‹˜ Â·Ó·‰È·ÌfiÚÊˆÛË˜, Î·ıÒ˜ Â›ÛË˜
Î·È Ó· Û˘˙ËÙ‹ÛÂÈ ÙËÓ ÎÏÈÓÈÎ‹ ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ·
·˘Ù‹˜ ÙË˜ ÙÂ¯ÓÈÎ‹˜ Û‡ÌÊˆÓ· ÌÂ ÙËÓ ÛËÌÂÚÈÓ‹ ÈÛ¯‡Ô˘-
Û· ‚È‚ÏÈÔÁÚ·Ê›·. ∏ Ì˘˚Î‹ Â·Ó·‰È·ÌfiÚÊˆÛË ‚·Û›˙Â-
Ù·È ÛÙËÓ ·ÎÚÈ‚‹ ÁÓÒÛË ÙË˜ Ê˘ÛÈÔÏÔÁÈÎ‹˜ Î·È ·ıÔ-
ÏÔÁÈÎ‹˜ ·Ó·ÙÔÌ›·˜ ÙË˜ ÚÈÓÔ¯ÂÈÏÈÎ‹˜ ÂÚÈÔ¯‹˜ Î·È ÛÙÔ
ÚfiÙ˘Ô ·‡ÍËÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘. ™ÙÔ˘˜ ·ÛıÂÓÂ›˜ ÌÂ
¯ÂÈÏÂÔ-Û¯ÈÛÙ›·, ‰È·Ù·Ú¿ÛÛÂÙ·È Ë Ê˘ÛÈÔÏÔÁÈÎ‹ ·Ó·ÙÔ-
Ì›· ÙˆÓ ·Ú·ÚÚÈÓÈÎÒÓ Ì˘ÒÓ Î·È ÙÔ˘ ÛÊÈÁÎÙ‹Ú· Ì˘fi˜
ÙÔ˘ ÛÙfiÌ·ÙÔ˜. ∞˘Ùfi ¤¯ÂÈ Û·Ó ·ÔÙ¤ÏÂÛÌ· ÙË ‰È·ÎÔ‹
ÙË˜ ·Ó·ÙÔÌÈÎ‹˜ Û‡Ó‰ÂÛË˜ ÌÂÙ·Í‡ ÙˆÓ ÚˆÙÔÁÂÓÒÓ Î·È
‰Â˘ÙÂÚÔÁÂÓÒÓ ·˘ÍËÙÈÎÒÓ Î¤ÓÙÚˆÓ ÙÔ˘ ÚÔÛÒÔ˘
Î¿ÙÈ Ô˘ Ô‰ËÁÂ› ÛÙËÓ ¯·Ú·ÎÙËÚÈÛÙÈÎ‹ ÂÌÊ¿ÓÈÛË ÙË˜
¯ÂÈÏÂÔ-Û¯ÈÛÙ›·˜. ∏ ·ÎÚÈ‚‹˜ Â·Ó·ÙÔÔı¤ÙËÛË fiÏˆÓ
ÙˆÓ ·Ó·ÙÔÌÈÎÒÓ ÛÙÔÈ¯Â›ˆÓ ÛÙËÓ Ê˘ÛÈÔÏÔÁÈÎ‹ ÙÔ˘˜
ı¤ÛË Â›Ó·È ÂÊÈÎÙfi Ó· Ú·ÁÌ·ÙÔÔÈËıÂ› ÌÂ ‰È¿ÊÔÚÂ˜
¯ÂÈÚÔ˘ÚÁÈÎ¤˜ ÙÂ¯ÓÈÎ¤˜ Î·È Ë ‰È·‰ÈÎ·Û›· ·˘Ù‹ Ê·›ÓÂÙ·È
Ó· ¤¯ÂÈ ÈÔ Â˘ÓÔ˚Î¿ ·ÔÙÂÏ¤ÛÌ·Ù· fiÛÔÓ ·ÊÔÚ¿ ÛÙËÓ
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IINNTTRROODDUUCCTTIIOONN

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 mmuussccuullaarr rreeccoonnssttrruuccttiioonn or ffuunnccttiioonnaall rreeccoonn--
ssttrruuccttiioonn 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.

NNOORRMMAALL AANNAATTOOMMYY

The orbicularis oris muscle is divided into two clearly

EEII™™AA°°øø°°HH

√ Î‡ÚÈÔ˜ ÛÙfi¯Ô˜ ÙË˜ ÚÒÈÌË˜ ¯ÂÈÚÔ˘ÚÁÈÎ‹˜ ıÂÚ·Â›·˜ ÙË˜
¯ÂÈÏÂÔ-Û¯ÈÛÙ›·˜ Â›Ó·È Ë Â›ÙÂ˘ÍË ÂÓfi˜ ÈÎ·ÓÔÔÈËÙÈÎÔ‡
·ÈÛıËÙÈÎÔ‡ Î·È ÏÂÈÙÔ˘ÚÁÈÎÔ‡ ·ÔÙÂÏ¤ÛÌ·ÙÔ˜ ÙÔ ÔÔ›Ô ı·
ÂÈÙÚ¤„ÂÈ ÙËÓ fiÛÔ ÙÔ ‰˘Ó·ÙfiÓ ÈÔ Â˘ÓÔ˚Î‹ ·‡ÍËÛË Î·È
·Ó¿Ù˘ÍË ÔÏfiÎÏËÚÔ˘ ÙÔ˘ ÚÔÛÒÔ˘. ∆È˜ ÙÂÏÂ˘Ù·›Â˜
‰ÂÎ·ÂÙ›Â˜, ¤¯Ô˘Ó ·Ó·Ù˘¯ıÂ› ÔÏÏ¤˜ Î·ÈÓÔÙÔÌ›Â˜ Î·È ‚ÂÏ-
ÙÈÒÛÂÈ˜ ÙˆÓ ¯ÂÈÚÔ˘ÚÁÈÎÒÓ ÙÂ¯ÓÈÎÒÓ. ∞Ó¿ÌÂÛ· ÛÂ ·˘Ù¤˜,
È‰È·›ÙÂÚË ÛËÌ·Û›· ÁÈ· ÙËÓ Ï‹ÚË ÙÚÔÔÔ›ËÛË ÙË˜ ‰È·¯Â›-
ÚÈÛË˜ ÙË˜ ¯ÂÈÏÂÔ-Û¯ÈÛÙ›·˜ ¤¯ÂÈ Ë Ì˘˚Î‹ Î·È ÏÂÈÙÔ˘ÚÁÈÎ‹
ÙÂ¯ÓÈÎ‹ Â·Ó·‰È·ÌfiÚÊˆÛË˜ (Joos, 1989b).
√ fiÚÔ˜ ÌÌ˘̆˚̊ÎÎ‹‹ ÂÂ··ÓÓ··‰‰ÈÈ··ÌÌfifiÚÚÊÊˆ̂ÛÛËË ((mmuussccuullaarr
rreeccoonnssttrruuccttiioonn)) ‹ ÏÏÂÂÈÈÙÙÔÔ˘̆ÚÚÁÁÈÈÎÎ‹‹ ÂÂ··ÓÓ··‰‰ÈÈ··ÌÌfifiÚÚÊÊˆ̂ÛÛËË
((ffuunnccttiioonnaall rreeccoonnssttrruuccttiioonn)) ÂÚÈÁÚ¿ÊÂÈ ÙËÓ Â·Ó·ÙÔÔı¤-
ÙËÛË ÙˆÓ Ì˘ÒÓ ÙË˜ ·ıÔÏÔÁÈÎ‹˜ ÚÈÓÔ¯ÂÈÏÈÎ‹˜ ÂÚÈÔ¯‹˜
ÛÙËÓ Ê˘ÛÈÔÏÔÁÈÎ‹ ·Ó·ÙÔÌÈÎ‹ ÙÔ˘˜ ı¤ÛË.
Œ¯Ô˘Ó ÚÔÙ·ıÂ› Î·È ÂÍÂÏÈ¯ıÂ› ÔÏÏ¤˜ ÙÂ¯ÓÈÎ¤˜ ÁÈ· ÙËÓ ¯ÂÈ-
ÚÔ˘ÚÁÈÎ‹ Û‡ÁÎÏÂÈÛË ÙÔ˘ ¿Óˆ ¯Â›ÏÔ˘˜ (Veau, 1931, 1938;
Le Mesurier, 1949; Tennison, 1952; Millard, 1960; Trauner,
1966; Skoog, 1969, 1974; Malek, 1983; Pfeiffer, 1976,
1981) (∂ÈÎ. 1). ∞Ú¯ÈÎ¿, fiÏÂ˜ ÔÈ ¯ÂÈÚÔ˘ÚÁÈÎ¤˜ ÙÂ¯ÓÈÎ¤˜ ÂÈ-
ÎÂÓÙÚÒıËÎ·Ó ÛÙËÓ ·ÔÎ·Ù¿ÛÙ·ÛË ÙÔ˘ ÛÊÈÁÎÙ‹Ú· Ì˘fi˜
ÙÔ˘ ÛÙfiÌ·ÙÔ˜. øÛÙfiÛÔ, Ë ·ÎÚÈ‚‹˜ ÙÔ˘ ·Ó·ÙÔÌ›· ·Ú¤ÌÂÓÂ
·ÎfiÌË ¿ÁÓˆÛÙË. ŒÓ· ·ÔÊ·ÛÈÛÙÈÎfi ‚‹Ì· ÛÙËÓ ÂÍ¤ÏÈÍË ÙË˜
‰È·¯Â›ÚÈÛË˜ ÙË˜ ¯ÂÈÏÂÔ-Û¯ÈÛÙ›·˜ Ú·ÁÌ·ÙÔÔÈ‹ıËÎÂ ·fi
ÙÔ˘˜ Delaire (1978a) Î·È Nicolau (1983) ÔÈ ÔÔ›ÔÈ ·¤‰ÂÈ-
Í·Ó ÙËÓ ·ÎÚÈ‚‹ ·Ó·ÙÔÌ›· ÙÔ˘ ÛÊÈÁÎÙ‹Ú· Ì˘fi˜ ÙÔ˘ ÛÙfiÌ·-
ÙÔ˜ Î·È ÙË Û˘ÌÌÂÙÔ¯‹ ÙˆÓ ·Ú·ÚÚÈÓÈÎÒÓ Ì˘ÒÓ ÛÙËÓ ‰ÔÌ‹
Î·È ÙË ÏÂÈÙÔ˘ÚÁ›· ÙÔ˘, ˘ÔÁÚ·ÌÌ›˙ÔÓÙ·˜ ÙË ÛËÌ·Û›· ÙˆÓ
ÙÂÏÂ˘Ù·›ˆÓ ÛÙËÓ Ê˘ÛÈÔÏÔÁÈÎ‹ ·Ó¿Ù˘ÍË ÙÔ˘ Ì¤ÛÔ˘ ÚÔ-
ÛÒÔ˘.
∞ÓÂÍ¿ÚÙËÙ· ·fi ÙËÓ ÂÈÏÂÁfiÌÂÓË ¯ÂÈÚÔ˘ÚÁÈÎ‹ ÙÂ¯ÓÈÎ‹, Ë
Ì˘˚Î‹ Â·Ó·‰È·ÌfiÚÊˆÛË Ê·›ÓÂÙ·È Ó· ·ÔÙÂÏÂ› ÔÏ‡ ÎÚ›-
ÛÈÌÔ ·Ú¿ÁÔÓÙ· ÛÙËÓ ¯ÂÈÚÔ˘ÚÁÈÎ‹ ıÂÚ·Â›· ÙˆÓ ·ÛıÂÓÒÓ
ÌÂ ¯ÂÈÏÂÔ-Û¯ÈÛÙ›·. ∫·ıÂÌÈ¿ ·fi ÙÈ˜ ÚÔ·Ó·ÊÂÚıÂ›ÛÂ˜
ÙÂ¯ÓÈÎ¤˜ ÌÔÚÂ› Ó· ÙÚÔÔÔÈËıÂ› ÚÔÎÂÈÌ¤ÓÔ˘ Ó· Û˘ÌÂ-
ÚÈÏ¿‚ÂÈ ÙËÓ ··Ú·›ÙËÙË Â·Ó·‰ÈÂ˘ı¤ÙËÛË ÙˆÓ Ì˘ÒÓ.
øÛÙfiÛÔ, ÂÍ·ÎÔÏÔ˘ıÂ› Ó· ˘¿Ú¯ÂÈ ·Û˘ÌÊˆÓ›· ˆ˜ ÚÔ˜

KKeeyy wwoorrddss:: Cleft lip, primary lip surgery, muscular lip
reconstruction, functional lip reconstruction
Hell Orthod Rev 2008;11:35-53.
Received: 01.11.2007 – Accepted: 31.01.2008

˘ÔÏÂÈfiÌÂÓË ·‡ÍËÛË ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘. øÛÙfiÛÔ,
··ÈÙÂ›Ù·È ÂÈÏ¤ÔÓ ÛÙÔÈ¯ÂÈÔıÂÙËÌ¤ÓË ¤ÚÂ˘Ó· ÁÈ· ÙËÓ
ÂÈ‚Â‚·›ˆÛË ·˘ÙÒÓ ÙˆÓ ·ÔÙÂÏÂÛÌ¿ÙˆÓ.

§§¤¤ÍÍÂÂÈÈ˜̃ ÎÎÏÏÂÂÈÈ‰‰ÈÈ¿¿:: ÃÂÈÏÂÔ-Û¯ÈÛÙ›·, ÚÒÈÌË ¯ÂÈÚÔ˘ÚÁÈÎ‹
ıÂÚ·Â›· ¯Â›ÏÔ˘˜, Ì˘˚Î‹ Â·Ó·‰È·ÌfiÚÊˆÛË ¯Â›ÏÔ˘˜,
ÏÂÈÙÔ˘ÚÁÈÎ‹ Â·Ó·‰È·ÌfiÚÊˆÛË ¯Â›ÏÔ˘˜
∂ÏÏ √ÚıÔ‰ ∂Èı 2008;11:35-53.
¶·ÚÂÏ‹ÊıË: 01.11.2007 – ŒÁÈÓÂ ‰ÂÎÙ‹: 31.01.2008
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ÙËÓ ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ· ÙË˜ ÙÂ¯ÓÈÎ‹˜ ÛÙËÓ ÛÎÂÏÂÙÈÎ‹ ·Ó¿-
Ù˘ÍË ÙË˜ ÂÚÈÔ¯‹˜ ÙÔ˘ Ì¤ÛÔ˘ ÚÔÛÒÔ˘.
™ÎÔfi˜ ·˘Ù‹ ÙË˜ Â˘ÚÂ›·˜ ·Ó·ÛÎfiËÛË˜ Â›Ó·È Ë ·ÚÔ˘Û›·-
ÛË ÙˆÓ ÈÔ Û‡Á¯ÚÔÓˆÓ ·fi„ÂˆÓ Û¯ÂÙÈÎ¿ ÌÂ ÙËÓ Ê˘ÛÈÔÏÔ-
ÁÈÎ‹ Î·È ·ıÔÏÔÁÈÎ‹ ·Ó·ÙÔÌ›· ÙˆÓ ¯ÂÈÏÂÔ-Û¯ÈÛÙÈÒÓ Î·È
ÙˆÓ ‰È·ÊfiÚˆÓ ÙÂ¯ÓÈÎÒÓ ÔÈ ÔÔ›Â˜ ·ÎÔÏÔ˘ıÔ‡Ó ÙÈ˜ ·Ú¯¤˜
ÙË˜ Ì˘˚Î‹˜ Â·Ó·‰È·ÌfiÚÊˆÛË˜ Î·Ù¿ ÙËÓ ÚÒÈÌË ¯ÂÈÚÔ˘Ú-
ÁÈÎ‹ ıÂÚ·Â˘ÙÈÎ‹ ·ÓÙÈÌÂÙÒÈÛË ÙË˜ ÙˆÓ ¯ÂÈÏÂÔ-Û¯ÈÛÙÈÒÓ,
Î·ıÒ˜ Î·È Ë Û˘˙‹ÙËÛË ÙË˜ ÎÏÈÓÈÎ‹˜ ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ·˜
·˘Ù‹˜ ÙË˜ ÙÂ¯ÓÈÎ‹˜.

ººÀÀ™™ππ√√§§√√°°ππ∫∫∏∏ ∞∞¡¡∞∞∆∆√√ªªππ∞∞

√ ÛÊÈÁÎÙ‹Ú·˜ Ì˘˜ ÙÔ˘ ÛÙfiÌ·ÙÔ˜ ‰È·ÈÚÂ›Ù·È ÛÂ ‰‡Ô Û·ÊÒ˜
Î·ıÔÚÈÛÌ¤ÓÂ˜ ÌÔ›ÚÂ˜: ÙËÓ ÂÈÔÏ‹˜ Î·È ÙËÓ ÂÓ Ùˆ ‚¿ıÂÈ
ÌÔ›Ú·. ∏ ÙÂÏÂ˘Ù·›· (∂ÈÎfiÓÂ˜ 2, 3, 4A), Ë ÔÔ›· ÂÚÈÁÚ¿ÊÂ-
Ù·È Û·Ó Ë ÔÚÈ˙fiÓÙÈ· ÌÔ›Ú· ·fi ÙÔÓ Delaire (1978a), Â›Ó·È

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

∂∂ÈÈÎÎfifiÓÓ·· 11.. ¢È·ÁÚ·ÌÌ·ÙÈÎ‹ ·Ó··Ú¿ÛÙ·ÛË ‰È·ÊfiÚˆÓ ÙÂ¯ÓÈÎÒÓ Û‡ÁÎÏÂÈÛË˜: (∞) Le Mesurier, (µ) Tennison, (C) Trauner, (D) Skoog, (E) Malek, 
(F) Millard, (G) Pfeiffer. (∞fi: Markus Î·È Delaire (1993), Î·ÙfiÈÓ ·‰Â›·˜)

FFiigguurree 11.. Diagrammatic representation of various closure techniques: (∞) Le Mesurier, (µ) Tennison, (C) Trauner, (D) Skoog, (E) Malek, 
(F) Millard, (G) Pfeiffer. (From: Markus and Delaire (1993), with kind permission)
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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). 

NNOORRMMAALL GGRROOWWTTHH AANNDD DDEEVVEELLOOPPMMEENNTT

According to Joos (1995), the skull is 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 pprriimmaarryy ggrroowwtthh cceenntteerrss 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

ÔÚÈ˙fiÓÙÈ· ÌÂ Û˘ÓÂ¯Â›˜ Ì˘˚Î¤˜ ›ÓÂ˜ ÔÈ ÔÔ›Â˜ ÂÎÙÂ›ÓÔÓÙ·È
ÌÂÙ·Í‡ ÙˆÓ ‰‡Ô ÁˆÓÈÒÓ ÙÔ˘ ÛÙfiÌ·ÙÔ˜, Î·È ‚Ú›ÛÎÂÙ·È ÔÏ‡
ÎÔÓÙ¿ ÛÙËÓ ‚ÏÂÓÓÔÁfiÓÈ· ÂÈÊ¿ÓÂÈ·.
∏ ÂÈÔÏ‹˜ ÌÔ›Ú· ÙÔ˘ ÛÊÈÁÎÙ‹Ú· Ì˘ ÙÔ˘ ÛÙfiÌ·ÙÔ˜ ·ÔÙÂ-
ÏÂ›Ù·È ·fi ÙÈ˜ ›ÓÂ˜ ÙˆÓ ÚÔÛˆÈÎÒÓ Ì˘ÒÓ Î·È ‰È·ÈÚÂ›Ù·È ÛÂ
‰‡Ô ‰¤ÛÌÂ˜: ÙËÓ ¿Óˆ Î·È ÙËÓ Î¿Ùˆ. ∏ Î¿Ùˆ ‹ ÚÈÓÔ¯ÂÈÏÈÎ‹
‰¤ÛÌË ·ÔÙÂÏÂ›Ù·È ·fi Ì˘˚Î¤˜ ›ÓÂ˜ Ô˘ ÚÔ¤Ú¯ÔÓÙ·È ·fi
ÙÔÓ Î·ıÂÏÎÙ‹Ú· Ì˘ ÙË˜ ÁˆÓ›·˜ ÙÔ˘ ÛÙfiÌ·ÙÔ˜ ÛÂ Î¿ıÂ
ÏÂ˘Ú¿ (Nicolau, 1983). ∞˘Ù¤˜ ÔÈ ›ÓÂ˜ ÂÈÛ¤Ú¯ÔÓÙ·È ÛÙÔ
‰¤ÚÌ· Û¯ËÌ·Ù›˙ÔÓÙ·˜ ÙÈ˜ ·ÎÚÔÏÔÊ›Â˜ ÙÔ˘ Ê›ÏÙÚÔ˘. øÛÙfi-
ÛÔ, Û‡ÌÊˆÓ· ÌÂ Ù· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ÙÚÈÛ‰È¿ÛÙ·ÙË˜ ·Ó·-
ÙÔÌÈÎ‹˜ ¤ÚÂ˘Ó·˜ ÙˆÓ Namnoum Î·È Û˘Ó. (1997), ÙÔ Ê›Ï-
ÙÚÔ ·ÔÙÂÏÂ›Ù·È Î·Ù¿ Î‡ÚÈÔ ÏfiÁÔ ·fi ÙÔ˘˜ ·ÓÂÏÎÙ‹ÚÂ˜
Ì‡Â˜ Î·È ‰Â˘ÙÂÚÂ˘fiÓÙˆ˜ ·fi ‰È·ÛÙ·˘ÚÔ‡ÌÂÓÂ˜ Ì˘˚Î¤˜ ›ÓÂ˜
ÙÔ˘ ÙÌ‹Ì·ÙÔ˜ ÙÔ˘ ÛÊÈÁÎÙ‹Ú· Ì˘fi˜ ÙÔ˘ ÛÙfiÌ·ÙÔ˜ ÛÙÔ fiÚÈÔ
ÙˆÓ ¯ÂÈÏ¤ˆÓ (orbicularis oris pars marginalis). ∏ ¿Óˆ ‹
ÚÈÓÈÎ‹ ‰¤ÛÌË (Nicolau, 1983) ·ÔÙÂÏÂ›Ù·È ·fi Ì˘˚Î¤˜ ›ÓÂ˜
Ô˘ ÚÔ¤Ú¯ÔÓÙ·È ·fi ÙÔ˘˜ ·ÎfiÏÔ˘ıÔ˘˜ Ì‡Â˜: ÌÂ›˙ÔÓ·
˙˘ÁˆÌ·ÙÈÎfi, ÂÏ¿ÛÛÔÓ· ˙˘ÁˆÌ·ÙÈÎfi, ·ÓÂÏÎÙ‹Ú· ÙÔ˘ ¿Óˆ
¯Â›ÏÔ˘˜, ·ÓÂÏÎÙ‹Ú· ÙˆÓ ÙÂÚ˘Á›ˆÓ ÙË˜ ÚÈÓfi˜ Î·È ÂÁÎ¿ÚÛÈÔ
ÚÈÓÈÎfi (∂ÈÎ. 4µ).
√È Delaire Î·È Precious Â·Ó·ÚÔÛ‰ÈfiÚÈÛ·Ó ÙËÓ ·Ú·¿-
Óˆ ÂÚÈÁÚ·Ê‹ ÙÔ 1986 ¯ˆÚ›˙ÔÓÙ·˜ ÙÔ˘˜ Ì‡Â˜ ÙÔ˘ ÚÔÛÒ-
Ô˘ ÛÂ ÙÚÂÈ˜ ‰·ÎÙ˘Ï›Ô˘˜ Ô˘ Û˘ÌÌÂÙ¤¯Ô˘Ó ÛÙÔÓ Û¯ËÌ·ÙÈ-
ÛÌfi ÙÔ˘ ÛÊÈÁÎÙ‹Ú· Ì˘ ÙÔ˘ ÛÙfiÌ·ÙÔ˜ (Delaire Î·È Precious,
1986). ŒÙÛÈ, ¯ÒÚÈÛ·Ó ÙÔ˘˜ Ì‡Â˜ ÛÂ: (·) ¤Ó·Ó ¿Óˆ, ÚÈÓÔ¯ÂÈ-
ÏÈÎfi ‰·ÎÙ‡ÏÈÔ, Ô ÔÔ›Ô˜ ·ÓÙÈÛÙÔÈ¯Â› ÛÙËÓ ¿Óˆ ‹ ÚÈÓÈÎ‹

∂∂ÈÈÎÎfifiÓÓ·· 22.. ¢È·ÁÚ·ÌÌ·ÙÈÎ‹ ·Ó··Ú¿ÛÙ·ÛË ÙˆÓ ÌÔÈÚÒÓ (1. ÔÚÈ˙fiÓÙÈ·
ÌÔ›Ú·, 2. ÏÔÍ‹ ÌÔ›Ú·, 3. ÙÔÌÈÎ‹ ÌÔ›Ú· Ô˘ Û˘Óı¤ÙÔ˘Ó ÙÔÓ ÛÊÈ-
ÁÎÙ‹Ú· Ì˘ ÙÔ˘ ÛÙfiÌ·ÙÔ˜ ÙÔ˘ ¿Óˆ ¯Â›ÏÔ˘˜. (∞fi: Delaire (1978b),
Î·ÙfiÈÓ ·‰Â›·˜)

FFiigguurree 22.. 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)

∂∂ÈÈÎÎfifiÓÓ·· 33.. ¢È·ÁÚ·ÌÌ·ÙÈÎ‹ ·Ó··Ú¿ÛÙ·ÛË  ÂÈÌ‹ÎÔ˘˜ ÙÔÌ‹˜ ÙÔ˘
¿Óˆ ¯Â›ÏÔ˘˜ ·ÚÔ˘ÛÈ¿˙ÔÓÙ·˜ Ù· ÂÈÔÏ‹˜ Î·È ÂÓ Ùˆ ‚¿ıÂÈ ÛÙÔÈ¯Â›·
ÙÔ˘ ÛÊÈÁÎÙ‹Ú· Ì˘ ÙÔ˘ ÛÙfiÌ·ÙÔ˜. (∞fi: Nicolau (1983), Î·ÙfiÈÓ
·‰Â›·˜)

FFiigguurree 33.. 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)
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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 sseeccoonnddaarryy ggrroowwtthh cceenntteerrss 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. 

PPAATTHHOOLLOOGGIICC AANNAATTOOMMYY

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-

‰¤ÛÌË (Nicolau, 1983) ÙË˜ ÂÈÔÏ‹˜ ÌÔ›Ú·˜ ÙÔ˘ ÛÊÈÁÎÙ‹-
Ú· Ì˘ ÙÔ˘ ÛÙfiÌ·ÙÔ˜, (‚) ¤Ó·Ó Ì¤ÛÔ, ¯ÂÈÏÈÎfi ‰·ÎÙ‡ÏÈÔ, Ô
ÔÔ›Ô˜ ·ÓÙÈÛÙÔÈ¯Â› ÛÙËÓ ÂÓ Ùˆ ‚¿ıÂÈ ÌÔ›Ú· ÙÔ˘ ÛÊÈÁÎÙ‹Ú·
Ì˘ ÙÔ˘ ÛÙfiÌ·ÙÔ˜ Î·È (Á) ¤Ó·Ó Î¿Ùˆ, ˆÁˆÓÔ¯ÂÈÏÈÎfi
‰·ÎÙ‡ÏÈÔ, Ô ÔÔ›Ô˜ ·ÔÙÂÏÂ›Ù·È ·fi ÙËÓ Î¿Ùˆ ‹ ÚÈÓÔ¯ÂÈÏÈ-
Î‹ ‰¤ÛÌË (Nicolau, 1983) ÙÔ˘ ÛÊÈÁÎÙ‹Ú· Ì˘fi˜ ÙÔ˘ ÛÙfiÌ·-
ÙÔ˜ Î·È ÙÔ˘˜ Ì‡Â˜ Î·ıÂÏÎÙ‹Ú· ÙˆÓ ¯ÂÈÏ¤ˆÓ Î·È ÁÂÓÂÈ·Îfi
(Delaire Î·È Precious, 1986).

ººÀÀ™™ππ√√§§√√°°ππ∫∫∏∏ ∞∞ÀÀ••∏∏™™∏∏ ∫∫∞∞ππ ∞∞¡¡∞∞¶¶∆∆ÀÀ••∏∏

™‡ÌÊˆÓ· ÌÂ ÙÔÓ Joos (1995),ÙÔ ÎÚ·Ó›Ô ÌÔÚÂ› Ó· ‰È·Ï·-
ÛÙÂ› Ê˘ÛÈÔÏÔÁÈÎ¿ ÌfiÓÔ ÂÊfiÛÔÓ ˘¿Ú¯ÂÈ Û˘ÓÙÔÓÈÛÌ¤ÓË
·ÏÏËÏÂ›‰Ú·ÛË ÌÂÙ·Í‡ ÙˆÓ ÂÌÏÂÎfiÌÂÓˆÓ ‰ÔÌÒÓ. ∂›Ó·È
ÔÏ‡ ÛËÌ·ÓÙÈÎfi Ì¿ÏÈÛÙ· Ó· ˘¿Ú¯ÂÈ ·‰È·Ù¿Ú·ÎÙË ·ÏÏË-
ÏÂ›‰Ú·ÛË ÌÂÙ·Í‡ ÚˆÙÔÁÂÓÒÓ Î·È ‰Â˘ÙÂÚÔÁÂÓÒÓ ·˘ÍËÙÈ-
ÎÒÓ Î¤ÓÙÚˆÓ.
∆· ÚÚˆ̂ÙÙÔÔÁÁÂÂÓÓ‹‹ ··˘̆ÍÍËËÙÙÈÈÎÎ¿¿ ÎÎ¤¤ÓÓÙÙÚÚ·· ‚Ú›ÛÎÔÓÙ·È ÛÙ· ¯ÔÓ‰ÚÔÁÂ-
Ó‹ ÙÌ‹Ì·Ù· ÙÔ˘ ÎÚ·Ó›Ô˘. ¢È·Ï¿ıÔÓÙ·È ·fi ÙËÓ Ú·¯È·›·
¯ÔÚ‰‹ Î·Ù¿ ÙËÓ 5Ë Â‚‰ÔÌ¿‰· ÙË˜ Î‡ËÛË˜ Î·È ÂÚÈ‚¿Ï-
ÏÔ˘Ó ÙËÓ ¯ÔÓ‰ÚÔÁÂÓ‹ ÎÚ·ÓÈ·Î‹ ‚¿ÛË ·fi ÙËÓ ÔÔ›· ‰È·-
Ï¿ıÂÙ·È Â›ÛË˜ Ë ÚÈÓÈÎ‹ Î¿„·. √ ¯fiÓ‰ÚÈÓÔ˜ ·˘Ùfi˜ ‰›ÛÎÔ˜
ÌÂÙ·ÙÚ¤ÂÙ·È ÛÂ ÔÛÙfi ÌÂ ÂÓ‰Ô¯fiÓ‰ÚÈ· Û˘ÓÔÛÙ¤ˆÛË. ∏
ÚfiÛıÈ· ÌÔ›Ú· ÙÔ˘ Â›Ó·È ÔÏ‡ ÛËÌ·ÓÙÈÎ‹ ÁÈ· ÙËÓ ÚfiÛıÈ·
·‡ÍËÛË ÙÔ˘ ÛÎÂÏÂÙÔ‡ ÙÔ˘ ÚÔÛÒÔ˘. ∏ ÂÓ‰Ô¯fiÓ‰ÚÈ·
·‡ÍËÛË ÂÏ¤Á¯ÂÙ·È Î˘Ú›ˆ˜ ·fi ÂÓ‰ÔÁÂÓÂ›˜ ·Ú¿ÁÔÓÙÂ˜,
ÂÓÒ Ë ÂÍˆÁÂÓ‹˜ Â›‰Ú·ÛË Â›Ó·È ‰Â˘ÙÂÚÂ‡Ô˘Û·˜ ÛËÌ·Û›·˜
(Joos, 1995).
∆· ‰‰ÂÂ˘̆ÙÙÂÂÚÚÔÔÁÁÂÂÓÓ‹‹ ··˘̆ÍÍËËÙÙÈÈÎÎ¿¿ ÎÎ¤¤ÓÓÙÙÚÚ·· Â›Ó·È ·Ó·ÙÔÌÈÎ¤˜ ‰ÔÌ¤˜
Ô˘ ·Ó·Ê¤ÚÔÓÙ·È ̂ ˜ Ú·Ê¤˜. ∞ÔÙÂÏÔ‡ÓÙ·È ·fi ‰‡Ô ·Ú·-

∂∂ÈÈÎÎfifiÓÓ·· 44.. A. ¢È·ÁÚ·ÌÌ·ÙÈÎ‹ ·Ó··Ú¿ÛÙ·ÛË ÙÔ˘ ÂÓ Ùˆ ‚¿ıÂÈ ÛÊÈÁÎÙ‹Ú· Ì˘ ÙÔ˘ ÛÙfiÌ·ÙÔ˜ B. ¢È·ÁÚ·ÌÌ·ÙÈÎ‹ ·Ó··Ú¿ÛÙ·ÛË ÙÔ˘ ÂÈÔÏ‹˜ ÛÊÈ-
ÁÎÙ‹Ú· Ì˘ ÙÔ˘ ÛÙfiÌ·ÙÔ˜. (∞fi: Nicolau (1983), Î·ÙfiÈÓ ·‰Â›·˜)

FFiigguurree 44.. A. Diagrammatic representation of the deep orbicularis oris muscle. B, Diagrammatic representation of the superficial orbicularis
oris muscle. (From: Nicolau (1983), with kind permission)

A
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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. 

PPAATTHHOOLLOOGGIICC GGRROOWWTTHH AANNDD DDEEVVEELLOOPPMMEENNTT

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

ÎÂ›ÌÂÓ· ÔÛÙ¿ Ù· fiÔÈ· Û˘Ó‰¤ÔÓÙ·È ÌÂÙ·Í‡ ÙÔ˘˜ ÌÂ ¤Ó·Ó
ÂÈ‰ÈÎfi Ù‡Ô ÂÚÈfiÛÙÂÔ˘. ∏ Î‡ÚÈ· ‰È·ÊÔÚ¿ ÌÂÙ·Í‡ ÚˆÙÔ-
ÁÂÓÒÓ Î·È ‰Â˘ÙÂÚÔÁÂÓÒÓ ·˘ÍËÙÈÎÒÓ Î¤ÓÙÚˆÓ Â›Ó·È fiÙÈ Ù·
ÙÂÏÂ˘Ù·›· ÂÏ¤Á¯ÔÓÙ·È Û¯Â‰fiÓ ·ÔÎÏÂÈÛÙÈÎ¿ ·fi ÏÂÈÙÔ˘ÚÁÈ-
ÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜. ∞˘Ùfi ÂÈÙÚ¤ÂÈ ıÂÚ·Â˘ÙÈÎ¤˜ ·ÚÂÌ‚¿-
ÛÂÈ˜ ÔÈ ÔÔ›Â˜ ÌÔÚÔ‡Ó Ó· ÂËÚÂ¿ÛÔ˘Ó ÙËÓ ‰È¿Ï·ÛË ÙÔ˘
ÚÔÛÒÔ˘, fiˆ˜ ÔÈ ÁÓ·ıÔÚÔÛˆÈÎ¤˜ ÔÚıÔÂ‰ÈÎ¤˜
Û˘ÛÎÂ˘¤˜ ‹ ÏÂÈÙÔ˘ÚÁÈÎ¤˜ ·ÚÂÌ‚¿ÛÂÈ˜ ÁÈ· ÙËÓ ·ÔÎ·Ù¿-
ÛÙ·ÛË ÙˆÓ Ì˘ÒÓ ÙË˜ ÂÚÈÔ¯‹˜ (Joos, 1995).
∏ ÏÂÈÙÔ˘ÚÁÈÎ‹ Û‡Ó‰ÂÛË ÌÂÙ·Í‡ ÚˆÙÔÁÂÓÒÓ Î·È ‰Â˘ÙÂÚÔ-
ÁÂÓÒÓ ·˘ÍËÙÈÎÒÓ Î¤ÓÙÚˆÓ ÂÈÙ˘Á¯¿ÓÂÙ·È Ì¤Ûˆ ÙË˜ ÔÌ¿‰·˜
ÙˆÓ ÌÈÌÈÎÒÓ Ì˘ÒÓ Ô˘ ÚÔÛÊ‡ÔÓÙ·È ÛÙÔ ÚÈÓÈÎfi ‰È¿ÊÚ·Á-
Ì· ÙÔ ÔÔ›Ô ·ÔÙÂÏÂ› Î˘Ú›·Ú¯Ô ÚˆÙÔÁÂÓ¤˜ ·˘ÍËÙÈÎfi
Î¤ÓÙÚÔ ÙÔ˘ Ì¤ÛÔ˘ ÚÔÛÒÔ˘. ∏ ÚÔ¤ÏÂ˘ÛË ·˘ÙÒÓ ÙˆÓ
Ì˘ÒÓ ¤¯ÂÈ ÔÏ‡ ÛÙÂÓ‹ ·Ó·ÙÔÌÈÎ‹ Û¯¤ÛË ÌÂ ÙÈ˜ Ú·Ê¤˜ ÙÔ˘
Ì¤ÛÔ˘ ÚÔÛÒÔ˘ Î¿ÙÈ Ô˘ ÂÈ‚Â‚·ÈÒıËÎÂ ÌÂ Ì·ÁÓËÙÈÎ‹
ÙÔÌÔÁÚ·Ê›· (MRI) Î·È ÈÛÙÔÏÔÁÈÎ¤˜ ¤ÚÂ˘ÓÂ˜ (Joos, 1987b;
Joos, 1995). ™‡ÌÊˆÓ· ÌÂ ·˘Ù¿ Ù· Â˘Ú‹Ì·Ù·, Ê·›ÓÂÙ·È fiÙÈ
ÔÈ Ì‡Â˜ ÌÔÚÔ‡Ó Ó· ‰ÚÔ˘Ó Û·Ó ÌÂÛÔÏ·‚ËÙ¤˜ ÌÂÙ·Í‡ ÙˆÓ
ÚˆÙÔÁÂÓÒÓ Î·È ‰Â˘ÙÂÚÔÁÂÓÒÓ ·˘ÍËÙÈÎÒÓ Î¤ÓÙÚˆÓ.
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∏ ÎÏ·ÛÈÎ‹ ÂÚÈÁÚ·Ê‹ ÙË˜ ·ıÔÏÔÁÈÎ‹˜ Ì˘˚Î‹˜ ·Ó·ÙÔÌ›·˜
ÛÙËÓ ¯ÂÈÏÂÔ-Û¯ÈÛÙ›· ‚·Û›˙ÂÙ·È ÛÙÈ˜ ·Ó·ÊÔÚ¤˜ ÙˆÓ Fara
(1981) Î·È Kaplan (1982). ™‡ÌÊˆÓ· ÌÂ ·˘Ù¤˜, fiÙ·Ó ÔÈ Ì˘˚-
Î¤˜ ›ÓÂ˜ Êı¿ÓÔ˘Ó ·ÌÊÔÙÂÚfiÏÂ˘Ú· ÛÙËÓ Û¯ÈÛÙ›·, ·Ó·ÛË-
ÎÒÓÔÓÙ·È Î·È ‰È·ÙÚ¤¯Ô˘Ó ·Ú¿ÏÏËÏ· ÙÔ fiÚÈÔ ÙË˜ Û¯ÈÛÙ›·˜.
√È ¤Íˆ ›ÓÂ˜ ÚÔÛÊ‡ÔÓÙ·È ÛÙËÓ ‚¿ÛË ÙÔ˘ ÙÂÚ˘Á›Ô˘ ÙË˜
ÚÈÓfi˜, ÂÓÒ ÔÈ ¤Ûˆ ›ÓÂ˜ – ÔÈ ÔÔ›Â˜ Â›Ó·È ÏÈÁfiÙÂÚÂ˜ – ÚÔ-
ÛÊ‡ÔÓÙ·È ÛÙËÓ ÛÙ˘Ï›‰·. ∂ÈÚfiÛıÂÙ·, ¤ÚÂ˘Ó· ‚·ÛÈÛÌ¤ÓË
ÛÂ ÈÛÙÔÏÔÁÈÎ¤˜ ÙÔÌ¤˜ ·ÔÎ¿Ï˘„Â ÙËÓ ‡·ÚÍË ÂÁÎ¿ÚÛÈˆÓ
Ì˘˚ÎÒÓ ÈÓÒÓ ÌÂ ‰È·‰ÚÔÌ‹ ·Ú¿ÏÏËÏË ÚÔ˜ ÙÔ fiÚÈÔ ÙË˜
Û¯ÈÛÙ›·˜, Î·ıÒ˜ Î·È ÔÚÈ˙fiÓÙÈˆÓ, Î·Ù·ÎfiÚ˘ÊˆÓ Î·È ÏÔÍÒÓ
Ì˘˚ÎÒÓ ÈÓÒÓ (Pennisi Î·È Û˘Ó., 1969; Fara, 1981).
™ÙË Û˘Ó¤¯ÂÈ·, ÂÚÈÁÚ¿ÊËÎÂ ÌÈ· ÈÔ ¯·ÔÙÈÎ‹ ‰ÈÂ˘ı¤ÙËÛË
ÙˆÓ Ì˘˚ÎÒÓ ÈÓÒÓ, ‰È·ÊÔÚÂÙÈÎ‹ ·fi ÙËÓ ÎÏ·ÛÈÎ‹ ÂÚÈÁÚ·-
Ê‹ ÙˆÓ Î·Ï¿ ÔÚÁ·ÓˆÌ¤ÓˆÓ Ì˘˚ÎÒÓ ÈÓÒÓ ÙˆÓ Fara (1981)
Î·È Kaplan (1982). ∏ ¯Ú‹ÛË ÌÈ·˜ ÙÂ¯ÓÈÎ‹˜ ËÏÂÎÙÚÈÎ‹˜ ‰È¤-
ÁÂÚÛË˜ Î·È ÌÈ·˜ ÙÂ¯ÓÈÎ‹˜ ÙÚÈÛ‰È¿ÛÙ·ÙË˜ ÈÛÙÔÏÔÁÈÎ‹˜ Â·-
Ó·‰È·ÌfiÚÊˆÛË˜ ˘¤‰ÂÈÍÂ fiÙÈ ÛÙËÓ Ì¤Û· ÏÂ˘Ú¿ ÔÈ ›ÓÂ˜
Â›Ó·È ÛÔÚ·‰ÈÎ¤˜ Î·È ¤¯Ô˘Ó ÂÁÎ¿ÚÛÈ· Î·ÙÂ‡ı˘ÓÛË, ÂÓÒ
ÛÙËÓ ¤Íˆ ÏÂ˘Ú¿ Â›Ó·È ÂÚÈÛÛfiÙÂÚÂ˜ Î·È ÂÈÛ¤Ú¯ÔÓÙ·È ÛÙÔ
¯fiÚÈÔ (Kernahan, 1978; Kernahan Î·È Û˘Ó., 1984). ¢ÂÓ
‚Ú¤ıËÎÂ Ô‡ÙÂ Ì›· Ì˘˚Î‹ ›Ó· Ó· ‰È·ÙÚ¤¯ÂÈ Î·Ù¿ Ì‹ÎÔ˜ ÙÔ˘
ÔÚ›Ô˘ ÙË˜ Û¯ÈÛÙ›·˜, ·ÏÏ¿ Î¿ÔÈÂ˜ ÂÈÛ¤Ú¯ÔÓÙ·È ÛÙÔ ¯fiÚÈÔ,
Î¿ÙÈ ÙÔ ÔÔ›Ô ÂÈ‚Â‚·ÈÒıËÎÂ Â›ÛË˜ ·fi ÙÔ˘˜ De Mey Î·È
Û˘Ó. (1989).
√ Nicolau (1983) ¯ÚËÛÈÌÔÔ›ËÛÂ Â›ÛË˜ ÙËÓ ÙÂ¯ÓÈÎ‹ ÙË˜
ËÏÂÎÙÚÈÎ‹˜ ‰È¤ÁÂÚÛË˜ Î·È ÂÚÈ¤ÁÚ·„Â Ì›· ÙÚ›ÙË, ÂÓ‰È¿ÌÂÛË
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·Ó·ÙÔÌÈÎ‹ ‰ÈÂ˘ı¤ÙËÛË (∂ÈÎ. 5) fiÔ˘ Ë ÂÓ Ùˆ ‚¿ıÂÈ ‰¤ÛÌË
ÙÔ˘ ÛÊÈÁÎÙ‹Ú· Ì˘ ÙÔ˘ ÛÙfiÌ·ÙÔ˜ ‰ÂÓ Êı¿ÓÂÈ ÛÙÔ fiÚÈÔ ÙÔ˘
‰È·ÎÔÙfiÌÂÓÔ˘ ÂÚ˘ıÚÔ‡ ÎÚ·Û¤‰Ô˘ ÙÔ˘ ¯Â›ÏÔ˘˜. √È Ì˘˚-
Î¤˜ ›ÓÂ˜ ‰ÂÓ ·ÚÂÎÎÏ›ÓÔ˘Ó ÙË˜ Û¯ÈÛÙ›·˜ ·ÏÏ¿ ‰È·ÎfiÙÔÓÙ·È
ÛÙÔ ÛËÌÂ›Ô fiÔ˘ Ë ·ÎÚÔÏÔÊ›· ÙÔ˘ ‰¤ÚÌ·ÙÔ˜/ÂÚ˘ıÚÔ‡
ÎÚ·Û¤‰Ô˘ Î·ı›ÛÙ·Ù·È ÈÔ ÏÂÙ‹ ÛÙÔ fiÚÈÔ ÙË˜ Û¯ÈÛÙ›·˜.
πÛÙÔÏÔÁÈÎ¤˜ ÌÂÏ¤ÙÂ˜ ÙˆÓ De Mey Î·È Û˘Ó. (1989) ÂÈ‚Â-
‚·›ˆÛ·Ó ÙÔ ›‰ÈÔ Â‡ÚËÌ·. ∏ ÂÈÔÏ‹˜ ÌÔ›Ú· ÙÔ˘ ÛÊÈÁÎÙ‹-
Ú· Ì˘fi˜ ÙÔ˘ ÛÙfiÌ·ÙÔ˜ ·ÏÏ¿˙ÂÈ Î·ÙÂ‡ı˘ÓÛË ÂÍ·ÈÙ›·˜ ÙË˜
¯ÂÈÏÂÔ-Û¯ÈÛÙ›·˜ Î·È Ù· ‰‡Ô ÙÌ‹Ì·Ù· ‚Ú›ÛÎÔ˘Ó Ì›· Ó¤·
·ıÔÏÔÁÈÎ‹ ÚfiÛÊ˘ÛË ÛÙËÓ ÏÂ˘Ú¿ ÙË˜ Û¯ÈÛÙ›·˜ Î·È Ì›·
ÌÂÚÈÎÒ˜ ·Ú·ÌÔÚÊˆÌ¤ÓË ‰ÈÂ›Û‰˘ÛË ÛÙËÓ ˘ÁÈ‹ ÏÂ˘Ú¿
(non-cleft side) (Nicolau, 1983).
∂ÈÏ¤ÔÓ, ÈÛÙÔÏÔÁÈÎ¤˜ ÌÂÏ¤ÙÂ˜ ¤‰ÂÈÍ·Ó fiÙÈ ÔÈ Ì˘˚Î¤˜ ›ÓÂ˜
·ÚÔ˘ÛÈ¿˙Ô˘Ó Ì›· ÌË ÓÂ˘ÚˆÓÈÎ‹ (non-neuronic) ·ÙÚÔÊ›·
‹ ˘ÔÏ·Û›· ÌÂ ÙÈ˜ ›ÓÂ˜ ÂÁÁ‡˜ ÙÔ˘ ÔÚ›Ô˘ ÙË˜ Û¯ÈÛÙ›·˜ Ó·
Â›Ó·È ÔÈ ÈÔ ·ÙÚÔÊÈÎ¤˜ Î·È ·Ô‰ÈÔÚÁ·ÓˆÌ¤ÓÂ˜ (Schendel
Î·È Û˘Ó., 1989). ¶ÂÚ·ÈÙ¤Úˆ ¤ÚÂ˘Ó· ·fi ÙÔ˘˜ Schendel Î·È
Û˘Ó. (1991) ˘ÔÛÙ‹ÚÈÍÂ fiÙÈ ¤ÌÊ˘ÙË ÌÂÙ·‚ÔÏÈÎ‹ Ì˘Ô¿-
ıÂÈ· Â›Ó·È ·›ı·ÓÔ Ó· Û˘Ì‚·›ÓÂÈ. ÕÏÏÂ˜ ÈÛÙÔÏÔÁÈÎ¤˜ ÌÂÏ¤-
ÙÂ˜ ‚Ú‹Î·Ó Ì›· Î·ı˘ÛÙ¤ÚËÛË ÛÙË Û˘ÓÔÏÈÎ‹ Ì˘˚Î‹ ·Ó¿-
Ù˘ÍË ÌÂ ·Û‡ÌÌÂÙÚË Î·Ù·ÓÔÌ‹ Î·È ÌË Ê˘ÛÈÔÏÔÁÈÎ¤˜ ‰ÈÂÈÛ-
‰‡ÛÂÈ˜ ÙˆÓ ÈÓÒÓ (Mooney Î·È Û˘Ó., 1988). ∆· ·ÔÙÂÏ¤-
ÛÌ·Ù· ·˘Ù¿ Û˘ÓÈÛÙÔ‡Ó fiÙÈ Ë ·ÓÂ¿ÚÎÂÈ· ÙÔ˘ ÛÊÈÁÎÙ‹Ú·
Ì˘fi˜ ÙÔ˘ ÛÙfiÌ·ÙÔ˜ ÂÓ‰Â¯ÔÌ¤Óˆ˜ ·ÔÙÂÏÂ› Ì¿ÏÏÔÓ ÂÚÈ-
ÁÂÓÓËÙÈÎfi ·ÔÙ¤ÏÂÛÌ· ÏÂÈÙÔ˘ÚÁÈÎ‹˜ ‰˘ÛÌÔÚÊÔÁ¤ÓÓËÛË˜
·Ú¿ Û˘ÁÁÂÓ‹ ÌÂÛÂÁ¯˘Ì·ÙÈÎ‹ ÌÂ›ˆÛË ‹ ·ÓÂ¿ÚÎÂÈ·.

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).

∂∂ÈÈÎÎfifiÓÓ·· 55.. √ ÛÊÈÁÎÙ‹Ú·˜ Ì˘˜ ÙÔ˘ ÛÙfiÌ·ÙÔ˜ ÛÂ Ì›· Ï‹ÚË ÂÙÂÚfi-
ÏÂ˘ÚË Û¯ÈÛÙ›·: ˘¿Ú¯ÂÈ ‰È·ÎÔ‹ ÙË˜ ÂÓ Ùˆ ‚¿ıÂÈ ‰¤ÛÌË˜ Î·È ÌË
Ê˘ÛÈÔÏÔÁÈÎ‹ ‰ÈÂ›Û‰˘ÛË ÙˆÓ ÂÈÔÏ‹˜ ‰ÂÛÌÒÓ ÛÙËÓ ÏÂ˘Ú¿ ÙË˜
Û¯ÈÛÙ›·˜. (∞fi: Nicolau (1983), Î·ÙfiÈÓ ·‰Â›·˜)

FFiigguurree 55.. 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)
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√ Û¯ËÌ·ÙÈÛÌfi˜ ÙË˜ ¯ÂÈÏÂÔ-Û¯ÈÛÙ›·˜ ÚÔÎ·ÏÂ›Ù·È ·fi ÙËÓ
·ÔÙ˘¯›· Û˘Ó¤ÓˆÛË˜ ÙˆÓ Ì¤ÛˆÓ Î·È ÙˆÓ Ï¿ÁÈˆÓ ÚÈÓÈÎÒÓ
·ÔÊ‡ÛÂˆÓ ÌÂ ÙÔ ¿Óˆ ÁÓ·ıÈ·›Ô fiÁÎˆÌ· Î·Ù¿ ÙËÓ 6Ë
Â‚‰ÔÌ¿‰· ÙË˜ ·Ó¿Ù˘ÍË˜ (Proffit, 2007). ŸÙ·Ó ‰ËÌÈÔ˘Ú-
ÁËıÂ› ¯ÂÈÏÂÔ-Û¯ÈÛÙ›· ÚÔÎ‡ÙÔ˘Ó ÔÏÏ¿ Ô˘ÛÈÒ‰Ë ÚÔ-
‚Ï‹Ì·Ù· fiÛÔÓ ·ÊÔÚ¿ ÛÙËÓ ·ÏÏËÏÂ›‰Ú·ÛË ·Ó¿ÌÂÛ· ÛÙÔ
Û‡ÌÏÂÁÌ· ÙˆÓ Ì˘ÒÓ Î·È ÙÔ˘ ÛÎÂÏÂÙÔ‡ ÙÔ˘ ÚÔÛÒÔ˘.
ªÂ ¿ÏÏ· ÏfiÁÈ·, Ô Û¯ËÌ·ÙÈÛÌfi˜ Ì›·˜ ¯ÂÈÏÂÔ-Û¯ÈÛÙ›·˜ ÚÔ-
Î·ÏÂ› ÙË ‰È·ÎÔ‹ ÙˆÓ ÙÚÈÒÓ ÚÔÛˆÈÎÒÓ ‰·ÎÙ˘Ï›ˆÓ Ô˘
ÂÚÈÁÚ¿ÊËÎ·Ó ÈÔ ¿Óˆ Î·È ÙËÓ ÚÔ˜ Ù· Î¿Ùˆ ÌÂÙ·ÙfiÈÛ‹
ÙÔ˘˜. ∞˘Ùfi Ô‰ËÁÂ› ÛÂ ¤ÏÏÂÈ„Ë ÈÛÔÚÚÔ›·˜ ÙÔ˘ Ì˘˚ÎÔ‡
Û˘ÌÏ¤ÁÌ·ÙÔ˜ Î·È ÛÂ ‰È·ÎÔ‹ ÙË˜ ·Ó·ÙÔÌÈÎ‹˜ Û‡Ó‰ÂÛË˜
ÌÂÙ·Í‡ ÚˆÙÔÁÂÓÒÓ Î·È ‰Â˘ÙÂÚÔÁÂÓÒÓ ·˘ÍËÙÈÎÒÓ
Î¤ÓÙÚˆÓ. ™˘ÓÂÒ˜, Ù· ÏÂÈÙÔ˘ÚÁÈÎ¿ ÂÚÂı›ÛÌ·Ù· ¯¿ÓÔÓÙ·È,
Î·È ¤ÙÛÈ, ‰ÂÓ ÌÔÚÂ› Ó· ÂÈÙÂ˘¯ıÂ› ÂÚ·ÈÙ¤Úˆ Ê˘ÛÈÔÏÔÁÈÎ‹
·‡ÍËÛË Î·È ·Ó¿Ù˘ÍË ÙÔ˘ Ì¤ÛÔ˘ ÚÔÛÒÔ˘ (Joos, 1995).
¶ÈÔ Û˘ÁÎÂÎÚÈÌ¤Ó·, ÔÈ Ì‡Â˜ ÛÙËÓ ÏÂ˘Ú¿ ÙË˜ Û¯ÈÛÙ›·˜, ¤¯Ô-
ÓÙ·˜ ¯¿ÛÂÈ ÙËÓ Ê˘ÛÈÔÏÔÁÈÎ‹ ÙÔ˘˜ ÚfiÛÊ˘ÛË ÛÙÔ ÚÈÓÈÎfi
‰È¿ÊÚ·ÁÌ·, Á¤ÚÓÔ˘Ó ÚÔ˜ Ù· ¤Ûˆ Î·È ›Ûˆ. ŒÙÛÈ, ·ÛÎÔ‡Ó
›ÂÛË ÛÙÔ ¤Ï·ÛÛÔÓ ÙÌ‹Ì· ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ (minor
maxillary segment), ÙÂ›ÓÔÓÙ·˜ Ó· ÙÔ ÌÂÙ·ÎÈÓ‹ÛÔ˘Ó ÚÔ˜ Ù·
›Ûˆ Î·È Ó· Ê¤ÚÔ˘Ó ÙÔ ÚfiÛıÈÔ ÙÌ‹Ì· ÙÔ˘ ÈÔ ÎÔÓÙ¿ ÚÔ˜
ÙËÓ Ì¤ÛË ÁÚ·ÌÌ‹. ∏ ·‡ÍËÛË ÙÔ˘ ÂÏ¿ÛÛÔÓÔ˜ ÙÌ‹Ì·ÙÔ˜
ÂÚÈÔÚ›˙ÂÙ·È ÏfiÁˆ ¤ÏÏÂÈ„Ë˜ ÏÂÈÙÔ˘ÚÁÈÎÒÓ ÂÚÂıÈÛÌ¿ÙˆÓ
·fi ÙÔ˘˜ ÚÈÓÔ¯ÂÈÏÈÎÔ‡˜ Ì‡Â˜ Î·È Ï¿ÁÈ·˜ ‰ÈÂ‡Ú˘ÓÛË˜ ÙÔ˘
‰ÈÊÚ·ÁÌ·ÙÔÁÓ·ıÈ·›Ô˘ Û˘Ó‰¤ÛÌÔ˘ (Delaire Î·È Precious,
1986; Delaire Î·È Chateau, 1977). ŸÛÔÓ ·ÊÔÚ¿ ÛÙËÓ ˘ÁÈ‹
ÏÂ˘Ú¿, ÙÔ ÚÈÓÈÎfi ‰È¿ÊÚ·ÁÌ· ·Ú·ÌÔÚÊÒÓÂÙ·È ÚÔ˜ ÙËÓ
ÏÂ˘Ú¿ ·˘Ù‹. §·Ì‚¿ÓÂÈ Â›ÛË˜ ¯ÒÚ· ·Ú·ÌfiÚÊˆÛË ÙË˜
ÚfiÛıÈ·˜ ÌÔ›Ú·˜ ÙÔ˘ ÌÂ›˙ÔÓÔ˜ ÙÌ‹Ì·ÙÔ˜ (major segment),
ÙË˜ Ì¤ÛË˜ ÙÔÌÈÎ‹˜ Ú·Ê‹˜ Î·È ÙˆÓ ‰‡Ô ÙÔÌÈÎÒÓ ·ÔÊ‡ÛÂ-
ˆÓ, ·ÏÏ¿ ÛÂ ÌÈÎÚfiÙÂÚÔ ‚·ıÌfi. ∆Ô ÙÔÌÈÎfi ÔÛÙfi ˘ÔÏÂ›Â-
Ù·È ÛÂ ·Ó¿Ù˘ÍË, Î˘Ú›ˆ˜ ÛÙËÓ ÏÂ˘Ú¿ ÙË˜ Û¯ÈÛÙ›·˜, ÂÍ·È-
Ù›·˜ ÙË˜ ‰È·ÎÔ‹˜ ÙÔ˘ ÂÚÈfiÛÙÂÔ˘ Î·È ÙË˜ ¤ÏÏÂÈ„Ë˜ Ê˘ÛÈÔ-
ÏÔÁÈÎ‹˜ ÏÂÈÙÔ˘ÚÁÈÎ‹˜ ‰È¤ÁÂÚÛË˜ (Delaire Î·È Precious,
1986).
∏ ·ıÔÏÔÁÈÎ‹ Î·ÙÂ‡ı˘ÓÛË ÙË˜ ·‡ÍËÛË˜ ÙÔ˘ ÚÈÓÈÎÔ‡ ‰È·-
ÊÚ¿ÁÌ·ÙÔ˜ ·Ú·Û‡ÚÂÈ Ù· ÚÈÓÈÎ¿ ÔÛÙ¿ Î·È ÙÈ˜ ¯ÔÓ‰ÚÔÁÂÓÂ›˜
ÚÈÓÈÎ¤˜ Ú·Ê¤˜ ÚÔ˜ ÙËÓ ˘ÁÈ‹ ÏÂ˘Ú¿, Î·Ù·Ï‹ÁÔÓÙ·˜ ÛÂ Ì›·
¯·Ú·ÎÙËÚÈÛÙÈÎ‹ ÂÌÊ¿ÓÈÛË. ∆Ô ÙÂÚ‡ÁÈÔ ÙË˜ ÚÈÓfi˜ ·fi ÙËÓ
ÏÂ˘Ú¿ ÙË˜ Û¯ÈÛÙ›·˜ Â›Ó·È ‰È·Ù·Ú·ÁÌ¤ÓÔ, ÂÓÒ ÙÔ ÙÂÚ‡ÁÈÔ
·fi ÙËÓ ·ÓÙ›ıÂÙË ÏÂ˘Ú¿ Î·ÙÂ˘ı‡ÓÂÙ·È ÚÔ˜ Ù· Ï¿ÁÈ·.
∂ÈÏ¤ÔÓ, Ë ‚¿ÛË ÙÔ˘ ÙÂÚ˘Á›Ô˘ ÙË˜ ÚÈÓfi˜ Â›Ó·È ÌÂÙ·ÙÔÈ-
ÛÌ¤ÓË ÚÔ˜ Ù· Î¿Ùˆ Î·È ÁÂÓÈÎ¿ ÔÈ ¯fiÓ‰ÚÔÈ Â›Ó·È ÂÏ·Ù˘-
ÛÌ¤ÓÔÈ Î·È ‰È·ÛÙ·ÏÌ¤ÓÔÈ. ™ÙËÓ ÏÂ˘Ú¿ ÙË˜ Û¯ÈÛÙ›·˜, ÙÔ
·ÈÔÂÈ‰¤˜ ÛÙfiÌÈÔ ÌÂÙ·Ê¤ÚÂÙ·È ÚÔ˜ Ù· ›Ûˆ Î·È ·ÚÔ˘-
ÛÈ¿˙ÂÈ ·ÓÒÌ·ÏË ÌÔÚÊÔÏÔÁ›·. ∆Ô ‰¤ÚÌ· ÙÔ˘ Â‰¿ÊÔ˘˜ ÙË˜
ÚÈÓfi˜, Ë ÚÈÓÈÎ‹ ÎÚË›‰·, Ë ‚¿ÛË ÙË˜ ÛÙ˘Ï›‰·˜ Î·È Ô Úfi-

TTHHEE IIMMPPOORRTTAANNCCEE OOFF TTHHEE MMUUSSCCLLEE RREECCOONNSSTTRRUUCCTTIIOONN

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).

SSUURRGGIICCAALL TTEECCHHNNIIQQUUEE OOFF TTHHEE MMUUSSCCUULLAARR
RREECCOONNSSTTRRUUCCTTIIOONN 

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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‰ÔÌÔ˜ Â›Ó·È Â›ÛË˜ ÌÂÙ·ÙÔÈÛÌ¤Ó· ÚÔ˜ Ù· Î¿Ùˆ, Â˘ÚÈÛÎfi-
ÌÂÓ· ÛÙËÓ ÂÚÈÔ¯‹ Ë ÔÔ›· Î·Ù·Ï·Ì‚¿ÓÂÙ·È Ê˘ÛÈÔÏÔÁÈÎ¿
·fi ÙÔ ¿Óˆ ÙÌ‹Ì· ÙÔ˘ ¿Óˆ ¯Â›ÏÔ˘˜ (Markus Î·È Delaire,
1993). ™˘Ó‹ıˆ˜ Û˘Ì‚·›ÓÂÈ Â›ÛË˜ Ì›· ÏÂ˘ÚÈÎ‹ ÌÂÙ·ÙfiÈ-
ÛË ÙÔ˘ ¤Ûˆ Î·ÓıÔ‡ (Delaire Î·È Precious, 1986) (∂ÈÎ. 6).
∏ ·ıÔÏÔÁÈÎ‹ ·Ó¿Ù˘ÍË Ô˘ ÂÚÈÁÚ¿ÊËÎÂ ÌÔÚÂ› Ó·
ÂÚÌËÓÂ˘ÙÂ› ·fi ÙÔ ÁÂÁÔÓfi˜ fiÙÈ Ë ·Ó¿Ù˘ÍË ÙˆÓ ÔÛÙÒÓ ÙÔ˘
ÚÔÛÒÔ˘, ÏfiÁˆ ÙË˜ ÂÈÊ·ÓÂÈ·Î‹˜ ÙÔ˘˜ ı¤ÛË˜, ÂËÚÂ¿-
˙ÂÙ·È ÛÂ ÌÂÁ¿ÏÔ ‚·ıÌfi ·fi Ù· ÏÂÈÙÔ˘ÚÁÈÎ¿ ÂÚÂı›ÛÌ·Ù·
ÙˆÓ ÌÈÌÈÎÒÓ Ì˘ÒÓ, ÔÈ ÔÔ›ÔÈ ÛÂ ÂÚ›ÙˆÛË ¯ÂÈÏÂÔ-Û¯È-
ÛÙ›·˜ ¤¯Ô˘Ó ·ıÔÏÔÁÈÎ‹ ·Ó·ÙÔÌ›·. ∂ÔÌ¤Óˆ˜, Ë ÙÂÏÈÎ‹
ÎÏÈÓÈÎ‹ ÂÌÊ¿ÓÈÛË ÌÈ·˜ ¯ÂÈÏÂÔ-Û¯ÈÛÙ›·˜ Û˘Û¯ÂÙ›˙ÂÙ·È Î·Ù¿
Î‡ÚÈÔ ÏfiÁÔ ÌÂ ‰‡Ô ·Ú¿ÁÔÓÙÂ˜: (·) ÙÔÓ ›‰ÈÔ ÙÔ Û¯ËÌ·ÙÈ-
ÛÌfi ÙË˜ Û¯ÈÛÙ›·˜ Î·È (‚) ÙÈ˜ ÏÂÈÙÔ˘ÚÁÈÎ¤˜ ‚Ï¿‚Â˜ Ô˘ ·ÔÚ-
Ú¤Ô˘Ó ·fi ÙÔ Û¯ËÌ·ÙÈÛÌfi ÙË˜ Û¯ÈÛÙ›·˜ (Joos, 1987a; Joos,
1989a).

∏∏ ™™∏∏ªª∞∞™™ππ∞∞ ∆∆∏∏™™ ªªÀÀππ∫∫∏∏™™ ∂∂¶¶∞∞¡¡√√ƒƒ££øø™™∏∏™™

∏ ÛÔ‚·Ú¿ ‰È·Ù·Ú·ÁÌ¤ÓË Ì˘˚Î‹ ÌÔÚÊÔÏÔÁ›· ÙË˜ ÂÚÈÔ¯‹˜
ÙË˜ ¯ÂÈÏÂÔ-Û¯ÈÛÙ›·˜ ¤¯ÂÈ ÛËÌ·ÓÙÈÎ‹ Â›‰Ú·ÛË ÛÙËÓ ·Ó¿Ù˘-
ÍË ÙÔ˘ ˘ÔÎÂ›ÌÂÓÔ˘ ÛÎÂÏÂÙÔ‡ ÙÔ˘ ÚÔÛÒÔ˘ (Delaire Î·È

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

∂∂ÈÈÎÎfifiÓÓ·· 66.. √È ÚÈÓÈÎÔ› ¯fiÓ‰ÚÔÈ ÛÂ ÂÙÂÚfiÏÂ˘ÚË ¯ÂÈÏÂÔ-Û¯ÈÛÙ›· (S: ‰È·-
ÊÚ·ÁÌ·ÙÈÎfi˜, A: ÙÂÚ˘ÁÈ·›Ô˜). (∞fi: Markus Î·È Delaire (1993),
Î·ÙfiÈÓ ·‰Â›·˜)

FFiigguurree 66.. The nasal cartilages in unilateral cleft lip (S: septal, A:
alar). (From: Markus and Delaire (1993), with kind permission)

∂∂ÈÈÎÎfifiÓÓ·· 77.. √È ÚÈÓÈÎ¤˜ Î·È ¯ÂÈÏÈÎ¤˜ ÂÚÈÔ¯¤˜ ÙÔ˘ ‰¤ÚÌ·ÙÔ˜ ÛÂ ÂÙÂÚfi-
ÏÂ˘ÚË Û¯ÈÛÙ›· ¯Â›ÏÔ˘˜ Î·È Ì‡ÙË˜ Î·È ÛËÌÂ›· Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È
ÛÙÔ Û¯Â‰È·ÛÌfi ÙË˜ ÙÔÌ‹˜ ÁÈ· ÙËÓ ÚˆÙÔÁÂÓ‹ Û‡ÁÎÏÂÈÛË ÌÈ·˜ ¯ÂÈÏÂÔ-
Û¯ÈÛÙ›·˜. (∞fi: Markus Î·È Delaire (1993), Î·ÙfiÈÓ ·‰Â›·˜)

FFiigguurree 77.. 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)
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Precious, 1986). √ Veau (1938) ‹Ù·Ó Ô ÚÒÙÔ˜ Ô˘ ÂÈ‚Â-
‚·›ˆÛÂ ÙË Û¯¤ÛË ÌÂÙ·Í‡ ÏÂÈÙÔ˘ÚÁ›·˜ Î·È ·Ó¿Ù˘ÍË˜ ÙÔ˘
ÛÎÂÏÂÙÔ‡ ÙÔ˘ ÚÔÛÒÔ˘.
√ Joos (1995) ˘ÔÁÚ·ÌÌ›˙ÂÈ fiÙÈ ÙÔ Î‡ÚÈÔ Ì¤ÏËÌ· Î·Ù¿ ÙËÓ
¯ÂÈÚÔ˘ÚÁÈÎ‹ ·ÓÙÈÌÂÙÒÈÛË ÙˆÓ ¯ÂÈÏÂÔ-Û¯ÈÛÙÈÒÓ ‰ÂÓ ı·
Ú¤ÂÈ Ó· ÂÚÈÔÚ›˙ÂÙ·È ÛÂ ÂÍÂ˙ËÙËÌ¤ÓÂ˜ ÙÂ¯ÓÈÎ¤˜ Ô˘ ÂÈ-
ÎÂÓÙÚÒÓÔÓÙ·È ÌfiÓÔ ÛÂ ·ÈÛıËÙÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜, ·ÏÏ¿
ÛÙËÓ Â·Ó·‰È·ÌfiÚÊˆÛË ÙË˜ ‰È¿Ù·ÍË˜ ÙÔ˘ ÚÔÛÒÔ˘ Ì‡˜-
ÂÚÈfiÛÙÂÔ, ÂÂÈ‰‹ Û‡ÌÊˆÓ· ÌÂ ÙÔÓ Û˘ÁÁÚ·Ê¤·, ·˘Ùfi˜
Â›Ó·È Ô ÌfiÓÔ˜ ÙÚfiÔ˜ ÁÈ· Ó· ‰È·ÛÊ·ÏÈÛÙÂ› Ë Ê˘ÛÈÔÏÔÁÈÎ‹
·‡ÍËÛË.
∏ ÙÂ¯ÓÈÎ‹ ÙË˜ Ì˘˚Î‹˜ Â·Ó·‰È·ÌfiÚÊˆÛË˜ Î·Ù¿ ÙËÓ ÚÒÈ-
ÌË ¯ÂÈÚÔ˘ÚÁÈÎ‹ Â¤Ì‚·ÛË (primary surgical treatment)
ÙˆÓ ¯ÂÈÏÂÔ-Û¯ÈÛÙÈÒÓ ÂÚÈÏ·Ì‚¿ÓÂÈ ÙËÓ Â·Ó·ÙÔÔı¤ÙËÛË
ÙˆÓ Ì˘ÒÓ ÛÙÈ˜ Ê˘ÛÈÔÏÔÁÈÎ¤˜ ÙÔ˘˜ ÚÔÛÊ‡ÛÂÈ˜ ÚÔÎÂÈÌ¤-
ÓÔ˘ Ó· ·ÔÎ·Ù·ÛÙ·ıÔ‡Ó Ù· Ê˘ÛÈÔÏÔÁÈÎ¿ ÏÂÈÙÔ˘ÚÁÈÎ¿ ÂÚÂ-
ı›ÛÌ·Ù· Ô˘ ··ÈÙÔ‡ÓÙ·È ÁÈ· ÌÈ· ÌÂÏÏÔÓÙÈÎ‹ Ê˘ÛÈÔÏÔÁÈÎ‹
·Ó¿Ù˘ÍË Î·È ·‡ÍËÛË ÙˆÓ ÔÛÙÒÓ Î·È ÙˆÓ Ì·Ï·ÎÒÓ ÈÛÙÒÓ
ÙÔ˘ ÚÔÛÒÔ˘, Î·ıÒ˜ Â›ÛË˜ Î·È ÁÈ· ÙË Û˘ÌÌÂÙÚÈÎ‹
·‡ÍËÛË ÙˆÓ ÚÈÓÈÎÒÓ ‰ÔÌÒÓ (Markus Î·È Û˘Ó., 1992;
Precious Î·È Delaire, 1993; Smith Î·È Û˘Ó., 1995).
¶ÔÏ˘¿ÚÈıÌÔÈ Û˘ÁÁÚ·ÊÂ›˜ ˘Ô‰ÂÈÎÓ‡Ô˘Ó ÙË ÛËÌ·Û›· ÙË˜
ÙÂ¯ÓÈÎ‹˜ ÙË˜ Ì˘˚Î‹˜ Â·Ó·‰È·ÌfiÚÊˆÛË˜ ÛÙËÓ Â›ÙÂ˘ÍË ÙË˜
··Ú·›ÙËÙË˜ ÈÛÔÚÚÔ›·˜ ÌÂÙ·Í‡ ÙˆÓ ‰˘Ó¿ÌÂˆÓ ÁÈ· ÌÈ·
Ê˘ÛÈÔÏÔÁÈÎ‹ ·‡ÍËÛË Î·È ·Ó¿Ù˘ÍË ÙÔ˘ Ì¤ÛÔ˘ ÚÔÛÒÔ˘
(Delaire, 1975, 1978a, 1978b; Talmant, 1984, 1995;
Randall, 1990; Schendel Î·È Û˘Ó., 1991).

ÃÃ∂∂ππƒƒ√√ÀÀƒƒ°°ππ∫∫∏∏ ∆∆∂∂ÃÃ¡¡ππ∫∫∏∏ ªªÀÀ´́∫∫∏∏™™ ∂∂¶¶∞∞¡¡√√ƒƒ££øø™™∏∏™™ 

™Â ÔÏÏ¿ Î¤ÓÙÚ· ¯ÂÈÏÂÔ-˘ÂÚˆÈÔ-Û¯ÈÛÙ›·˜ Ë Û˘Ó‹ıË˜
Ì¤ıÔ‰Ô˜ ¯ÂÈÚÔ˘ÚÁÈÎ‹˜ ÂÈ‰ÈfiÚıˆÛË˜ ÙË˜ ¯ÂÈÏÂÔ-Û¯ÈÛÙ›·˜
Â›Ó·È Ë “rotation advancement technique” Û‡ÌÊˆÓ· ÌÂ
ÙÔÓ Millard (1960). ™Â Û‡ÁÎÚÈÛË ÌÂ ÙÈ˜ Û˘Ì‚·ÙÈÎ¤˜ ÙÂ¯ÓÈÎ¤˜
ÌÂ ÁÂˆÌÂÙÚÈÎ‹ ‰ÈÂ˘ı¤ÙËÛË ÙˆÓ ‰ÂÚÌ·ÙÈÎÒÓ ÎÚËÌÓÒÓ, Ë
ÚÒÈÌË ¯ÂÈÚÔ˘ÚÁÈÎ‹ Â¤Ì‚·ÛË ÙˆÓ ¯ÂÈÏÂÔ-Û¯ÈÛÙÈÒÓ Û‡Ì-
ÊˆÓ· ÌÂ ÙÈ˜ ·Ú¯¤˜ ÙË˜ Ì˘˚Î‹˜ Â·Ó·‰È·ÌfiÚÊˆÛË˜ ·ÔÙÂ-
ÏÂ› Ì›· ÈÔ ÂÚ›ÏÔÎË ‰È·‰ÈÎ·Û›· (Delaire, 1975, 1978b;
Chateau, 1976; Talmant, 1984; Joos, 1987a; Schendel Î·È
Û˘Ó., 1991; Schendel 2000). °ÂÓÈÎ¿, ÚÔ¸Ôı¤ÙÂÈ ÙÔ ‰È·-
¯ˆÚÈÛÌfi ÙÔ˘ ÂÈÔÏ‹˜ ÚÈÓÔ¯ÂÈÏÈÎÔ‡ Ì˘˚ÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜,
Û˘ÌÂÚÈÏ·Ì‚·ÓÔÌ¤ÓˆÓ ÙˆÓ ·ÓÂÏÎÙ‹ÚˆÓ Ì˘ÒÓ ÙÔ˘ ÂÓ Ùˆ
‚¿ıÂÈ ÛÙÚÒÌ·ÙÔ˜ ÙÔ˘ ÛÊÈÁÎÙ‹Ú· Ì˘ ÙÔ˘ ÛÙfiÌ·ÙÔ˜ Î·È ÙËÓ
·Ó·ÙÔÌÈÎ‹ ÙÔ˘˜ Â·Ó·ÚfiÛÊ˘ÛË (Schendel Î·È Û˘Ó.,
1991).
√ Î‡ÚÈÔ˜ ÛÙfi¯Ô˜ ÙË˜ ¯ÂÈÚÔ˘ÚÁÈÎ‹˜ ÙÂ¯ÓÈÎ‹˜ ÙË˜ Ì˘˚Î‹˜
Â·Ó·‰È·ÌfiÚÊˆÛË˜ Ô˘ ˘Ô‰Â›¯ıËÎÂ ·fi ÙÔ˘˜ Markus
Î·È Delaire (1993) Â›Ó·È Ë ·ÎÚÈ‚‹˜ Î·È ÚÔÛÂÎÙÈÎ‹ Â·Ó·-
‰È·ÌfiÚÊˆÛË ÙˆÓ ÚÈÓÔ¯ÂÈÏÈÎÒÓ Ì˘ÒÓ, ¤ÙÛÈ ÒÛÙÂ Â‚‰ÔÌ¿-
‰Â˜ ÌÂÙ¿ ÙËÓ Â¤Ì‚·ÛË, Ë ‰Ú¿ÛË ÙˆÓ ˘ÔÎÂ›ÌÂÓˆÓ Ì˘ÒÓ

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. 

MMooddiiffiiccaattiioonnss ooff tthhee tteecchhnniiqquuee 
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, 1987a,
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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∂∂ÈÈÎÎfifiÓÓ·· 88.. ¶ÚfiÛ‚·ÛË ÛÙÔ˘˜ Ï¿-
ÁÈÔ˘˜ ¯fiÓ‰ÚÔ˘˜ Î·È Ì‡Â˜. (∞fi:
Markus Î·È Delaire (1993), Î·Ùfi-
ÈÓ ·‰Â›·˜)

FFiigguurree 88.. Access to the lateral
cartilages and muscles. (From:
Markus and Delaire (1993), with
kind permission)

∂∂ÈÈÎÎfifiÓÓ·· 99.. ∞ÔÎ¿Ï˘„Ë ÙÔ˘ ÚÈÓÈ-
ÎÔ‡ ‰È·ÊÚ¿ÁÌ·ÙÔ˜ Î·È ÙË˜ Úfi-
ÛıÈ·˜ ÚÈÓÈÎ‹˜ ¿Î·Óı·˜. (∞fi:
Markus Î·È Delaire (1993), Î·Ùfi-
ÈÓ ·‰Â›·˜)

FFiigguurree 99.. Exposure of the nasal
septum and anterior nasal spine.
(From: Markus and Delaire
(1993), with kind permission)

Ó· Ô‰ËÁ‹ÛÂÈ ÛÂ ‚·ıÌÈ·›· ‰È¿Ù·ÛË ÙÔ˘ ˘ÂÚÎÂ›ÌÂÓÔ˘ ‰¤Ú-
Ì·ÙÔ˜ ¯ˆÚ›˜ ÙËÓ ¯Ú‹ÛË Î·ÌÈ¿˜ ‰È·‰ÈÎ·Û›·˜ ‰ËÌÈÔ˘ÚÁ›·˜
ÎÚËÌÓÔ‡. ∏ ÙÂ¯ÓÈÎ‹ ·˘Ù‹ ÂÚÈÏ·Ì‚¿ÓÂÈ Â›ÛË˜ ÙËÓ ÚÒÈ-
ÌË ÂÈ‰ÈfiÚıˆÛË ÙË˜ Ì‡ÙË˜.
ŸÛÔÓ ·ÊÔÚ¿ ÛÙÔ Û¯Â‰È·ÛÌfi ÙË˜ ÙÔÌ‹˜ ÙÔ˘ ‰¤ÚÌ·ÙÔ˜ (∂ÈÎ.
7), ÔÈ Markus Î·È Delaire (1993) ÚfiÙÂÈÓ·Ó fiÙÈ ı· Ú¤ÂÈ
Ó· ÛÙÔ¯Â‡ÂÈ ÛÙË ‰È·ÛÊ¿ÏÈÛË ÙË˜ ·Ú·ÌÔÓ‹˜ ÙÔ˘ ‰¤ÚÌ·ÙÔ˜
ÙË˜ Ì‡ÙË˜ Î·È ÙÔ˘ ¿Óˆ ¯Â›ÏÔ˘˜ ÛÙÈ˜ Û¯ÂÙÈÎ¤˜ ÙÔ˘˜ ı¤ÛÂÈ˜,
ÂÓÒ ı· ÂÍ·ÎÔÏÔ˘ıÔ‡Ó Ó· ‰È·ÙËÚÔ‡Ó ÙÈ˜ Ê˘ÛÈÔÏÔÁÈÎ¤˜
ÙÔ˘˜ ‰È·ÛÙ¿ÛÂÈ˜. √ Û¯Â‰È·ÛÌfi˜ ÌÈ·˜ Ù¤ÙÔÈ·˜ ÙÔÌ‹˜ Ú¤ÂÈ
Ó· ·Ú¤¯ÂÈ ÙË ‰˘Ó·ÙfiÙËÙ· Â›ÙÂ˘ÍË˜ Ê˘ÛÈÔÏÔÁÈÎÔ‡ ‡„Ô˘˜
ÛÙÔ ‰¤ÚÌ· ÙË˜ ÏÂ˘Ú¿˜ ÙË˜ Û¯ÈÛÙ›·˜, Â·ÎÚÈ‚Ô‡˜ Û˘ÓÔ¯‹˜
ÙË˜ Ì˘Ô-‰ÂÚÌ·ÙÈÎ‹˜ ¤ÓˆÛË˜ Î·È ÙË˜ ÏÂ˘Îˆ‹˜ ÁÚ·ÌÌ‹˜
(white roll), Î·ıÒ˜ Â›ÛË˜ Î·È Â›ÙÂ˘ÍË ÂÓfi˜ ·ÚÌÔÓÈÎÔ‡
ÂÚ˘ıÚÔ‡ ÎÚ·Û¤‰Ô˘ (red roll) Î·È ·fi ÙÈ˜ ‰‡Ô ÏÂ˘Ú¤˜
ÙË˜ Û¯ÈÛÙ›·˜.
∆ËÓ ÙÔÌ‹ ·ÎÔÏÔ˘ıÂ› Ë ·Ó·ÙÔÌ‹ ÙˆÓ Ì˘ÒÓ Ë ÔÔ›· Ô‰ËÁÂ›
ÛÙËÓ ¤ÎıÂÛË ÙË˜ ÚfiÛıÈ·˜ ÚÈÓÈÎ‹˜ ¿Î·Óı·˜ Î·È ÙÔ˘ Úfi-

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). 

DDIISSCCUUSSSSIIOONN 

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-



ÛıÈÔ˘ ¯Â›ÏÔ˘˜ ÙÔ˘ ¯fiÓ‰ÚÔ˘ ÙÔ˘ ‰È·ÊÚ¿ÁÌ·ÙÔ˜ (∂ÈÎ. 8, 9)
Î·È ÙË˜ ‚¿ÛË˜ ÙÔ˘ ÚÈÓÈÎÔ‡ ‰È·ÊÚ¿ÁÌ·ÙÔ˜ ÛÙËÓ ˘ÁÈ‹ ÏÂ˘-
Ú¿. ∏ ÂÎÙÔÌ‹ ÙˆÓ Ì˘ÒÓ Î·È ÙˆÓ ÚÔÛÊ‡ÛÂÒÓ ÙÔ˘˜ ÂÈ-
ÙÚ¤ÂÈ ÙËÓ ÂÁÁ‡˜ ÌÂÙ·ÙfiÈÛË Î·È Â·Ó·ÚfiÛÊ˘Û‹ ÙÔ˘˜ ÌÂ
ÙÔ Î·ÙÒÙÂÚÔ ÙÌ‹Ì· ÙÔ˘ ÚfiÛıÈÔ˘ ÔÚ›Ô˘ ÙÔ˘ ÚÈÓÈÎÔ‡ ‰È·-
ÊÚ¿ÁÌ·ÙÔ˜, ÙÔ ÂÚÈfiÛÙÂÔ ÙË˜ ÚfiÛıÈ·˜ ÚÈÓÈÎ‹˜ ¿Î·Óı·˜
Î·È ÙÔ˘˜ Ì‡Â˜ ÙË˜ ·ÓÙ›ıÂÙË˜ ÏÂ˘Ú¿˜.
∂›Ó·È ÔÏ‡ ÛËÌ·ÓÙÈÎfi ÙÔ ÁÂÁÔÓfi˜ fiÙÈ ÔÈ Markus Î·È Delaire
(1993) Î·È Ô Joos (1987a, 1989a) ÚÔÙÂ›ÓÔ˘Ó ÙËÓ Â·Ó·-
ÙÔÔı¤ÙËÛË ÙˆÓ Ì˘ÒÓ Ì·˙› ÌÂ ÙÔ ÂÚÈfiÛÙÂÔ ÌÂ ÙÔ ÔÔ›Ô
Â›Ó·È Û˘Ó‰Â‰ÂÌ¤ÓÔÈ (˘ÔÂÚÈfiÛÙÂ· ·Ó·ÙÔÌ‹), ÂÓÒ ÔÈ Û˘Ì-
‚·ÙÈÎ¤˜ ¯ÂÈÚÔ˘ÚÁÈÎ¤˜ ÙÂ¯ÓÈÎ¤˜ ¯ÚËÛÈÌÔÔÈÔ‡Ó ÂÈÂÚÈfi-
ÛÙÂ· ·Ó·ÙÔÌ‹. √È ÚÔ·Ó·ÊÂÚfiÌÂÓÔÈ Û˘ÁÁÚ·ÊÂ›˜ ÚÔÙÂ›-
ÓÔ˘Ó ÙËÓ ÙÂ¯ÓÈÎ‹ ·˘Ù‹ ‚·ÛÈ˙fiÌÂÓÔÈ ÛÙÔ ÁÂÁÔÓfi˜ fiÙÈ ¤ÚÂ˘-
ÓÂ˜ ¤¯Ô˘Ó ‰Â›ÍÂÈ  fiÙÈ ÔÈ ÔÛÙÂÔ‚Ï¿ÛÙÂ˜ ÚÔ¤Ú¯ÔÓÙ·È ·fi ÙÔ
ÂÈÔÏ‹˜ ÛÙÚÒÌ· ÙÔ˘ ÂÚÈfiÛÙÂÔ˘ (Pritchard Î·È Û˘Ó.,
1956; Knese Î·È Û˘Ó., 1972). ¶Èı·Ó‹ ·ÔÎfiÏÏËÛË ÙˆÓ
Ì˘ÒÓ Ô‰ËÁÂ› ÛÂ Î·Ù·ÛÙÚÔÊ‹ ÙÔ˘ ÂÚÈfiÛÙÂÔ˘ ÌÂ Â·Îfi-
ÏÔ˘ıÔ Û¯ËÌ·ÙÈÛÌfi ‚·ÚÈ¿˜ Ô˘Ï‹˜ ÛÙËÓ ¿Óˆ ÁÓ¿ıÔ Î·È ÙËÓ
ÂÚÈÔ¯‹ ÙË˜ Û¯ÈÛÙ›·˜ (Joos, 1995). ∂ÔÌ¤Óˆ˜, ÙÔ ÂÚÈfiÛÙÂÔ
˘ÔÛÎ¿ÙÂÙ·È ÛÂ ÔÏfiÎÏËÚË ÙËÓ ÂÈÊ¿ÓÂÈ· ÙË˜ ¿Óˆ ÁÓ¿-
ıÔ˘ ÛÙËÓ ÏÂ˘Ú¿ ÙË˜ Û¯ÈÛÙ›·˜ (∂ÈÎ. 10). √ Joos (1995)
Ú·ÁÌ·ÙÔÔÈÂ› ˘ÔÂÚÈfiÛÙÂ· ·Ó·ÙÔÌ‹ Î·È Â·ÎfiÏÔ˘ıË
ÎÈÓËÙÔÔ›ËÛË ÙË˜ ‰È¿Ù·ÍË˜ Ì˘˜-ÂÚÈfiÛÙÂÔ. √ Talmant
(1993) ÂÚÈÁÚ¿ÊÂÈ ÌÈ· ·Ú·ÏÏ·Á‹ ÙË˜ Û˘Ì‚·ÙÈÎ‹˜ ÙÂ¯ÓÈ-
Î‹˜ Ô˘ ÚÔÙ¿ıËÎÂ ·fi ÙÔÓ Millard (1960), Ë ÔÔ›· ÂÚÈ-

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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∂∂ÈÈÎÎfifiÓÓ·· 1100.. ÀÔÂÚÈÔÛÙÈÎ‹ ˘ÔÛÎ·Ê‹. (∞fi: Markus Î·È Delaire
(1993), Î·ÙfiÈÓ ·‰Â›·˜)

FFiigguurree 1100.. Subperiosteal undermining. (From: Markus and Delaire
(1993), with kind permission)
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Ï·Ì‚¿ÓÂÈ Â·Ó·‰È·ÌfiÚÊˆÛË ÙˆÓ Ì˘ÒÓ ÌÂ ÂÎÙÂÙ·Ì¤ÓË
˘ÔÂÚÈfiÛÙÂ· ·Ó·ÙÔÌ‹, ‚·ÛÈ˙fiÌÂÓË ÛÙÈ˜ ·Ú¯¤˜ ÙÔ˘
Delaire (1975, 1978b).
∆Ô ÂfiÌÂÓÔ ‚‹Ì· Â›Ó·È Ë ÏÂÈÙÔ˘ÚÁÈÎ‹ Û‡ÁÎÏÂÈÛË Ô˘ ÂÚÈ-
Ï·Ì‚¿ÓÂÈ ÙËÓ Â·Ó·‰È·ÌfiÚÊˆÛË ÙÔ˘ ÛÊÈÁÎÙ‹Ú· Ì˘fi˜ ÙÔ˘
ÛÙfiÌ·ÙÔ˜ ÛÂ ‰‡Ô ÛÙ¿‰È·. ∆Ô ÚÒÙÔ ÛÙ¿‰ÈÔ ÂÚÈÏ·Ì‚¿ÓÂÈ
ÙËÓ Â·Ó·‰È·ÌfiÚÊˆÛË ÙË˜ ÏÔÍ‹˜ ÎÂÊ·Ï‹˜ ÙÔ˘ Ì˘fi˜, ÌÂ
ÙÔÓ ·ÓÙ›ÛÙÔÈ¯Ô ‚ÏÂÓÓÔÁfiÓÔ, Î·ıÒ˜ ‰ÂÓ ¤¯ÂÈ ˘ÔÛÙÂ› ·Ó·-
ÙÔÌ‹. ∏ ‰È·‰ÈÎ·Û›· ·˘Ù‹ ÂÍ·ÛÊ·Ï›˙ÂÈ ÈÎ·ÓÔÔÈËÙÈÎfi
‚¿ıÔ˜ ı‡Ï·Î·. ∫·Ù¿ ÙÔ ‰Â‡ÙÂÚÔ ÛÙ¿‰ÈÔ, Ë ÂÓ Ùˆ ‚¿ıÂÈ
ÌÔ›Ú· ÙÔ˘ ÛÊÈÁÎÙ‹Ú· Ì˘fi˜ ÙÔ˘ ÛÙfiÌ·ÙÔ˜ Â·ÓÔÚıÒÓÂÙ·È
·fi Ù· ‚·ı‡ÙÂÚ· ÚÔ˜ Ù· ÈÔ ÂÈÊ·ÓÂÈ·Î¿ ÙË˜ ÛÙÚÒÌ·Ù·.
√È Ú·Ê¤˜ Ú¤ÂÈ Ó· Ú·ÁÌ·ÙÔÔÈÔ‡ÓÙ·È ÔÏ‡ ÚÔÛÂÎÙÈÎ¿
ÁÈ· ÙËÓ ·ÔÊ˘Á‹ ‰Â˘ÙÂÚÔÁÂÓÔ‡˜ Û‡Û·ÛË˜ ÂÍ·ÈÙ›·˜ ÙÔ˘
Û¯ËÌ·ÙÈÛÌÔ‡ Ô˘Ï‹˜. ªÂÙ¿ ÙË Û‡ÁÎÏÂÈÛË ÙˆÓ Ì˘ÒÓ, Ú·Á-
Ì·ÙÔÔÈÂ›Ù·È Û‡ÁÎÏÂÈÛË ÙÔ˘ ‰¤ÚÌ·ÙÔ˜ (∂ÈÎ. 11). ªÂÙÂÁ¯ÂÈ-
ÚËÙÈÎ¿, Â›Ó·È Èı·Ófi ÙÔ ¯Â›ÏÔ˜ ÛÙËÓ ÏÂ˘Ú¿ ÙË˜ Â¤Ì‚·ÛË˜
Ó· ‰Â›¯ÓÂÈ ÈÔ ÎÔÓÙfi ·fi fiÙÈ ÛÙËÓ ·ÓÙ›ıÂÙË ÏÂ˘Ú¿. ∞ÓÙ›-
ıÂÙ·, Ë ÚÈÓÈÎ‹ ¯Ô¿ÓË Ê·›ÓÂÙ·È Ó· Â›Ó·È „ËÏfiÙÂÚË. øÛÙfiÛÔ,
Û‡ÌÊˆÓ· ÌÂ ÙÔ˘˜ Markus Î·È Delaire (1993), ·˘Ù‹ Ë
¤ÏÏÂÈ„Ë Û˘ÌÌÂÙÚ›·˜ ÂÚÈÔÚ›˙ÂÙ·È 8-10 ËÌ¤ÚÂ˜ ÌÂÙ¿ ÙËÓ
Â¤Ì‚·ÛË ÏfiÁˆ ÙË˜ Â›‰Ú·ÛË˜ ÙË˜ Ê˘ÛÈÔÏÔÁÈÎ‹˜ Ì˘˚Î‹˜
ÏÂÈÙÔ˘ÚÁ›·˜, Î·È ÌÂÙ¿ ·fi 6-12 Ì‹ÓÂ˜ ·ÔÎÙ¿Ù·È ·fiÏ˘ÙË
Û˘ÌÌÂÙÚ›·.

∆∆ÚÚÔÔÔÔÔÔÈÈ‹‹ÛÛÂÂÈÈ˜̃ ÙÙËË˜̃ ÙÙÂÂ¯̄ÓÓÈÈÎÎ‹‹˜̃ 
√ Joos ÚfiÙÂÈÓÂ ÙËÓ Ù·˘ÙÔÔ›ËÛË fiÏˆÓ ÙˆÓ Ì˘ÒÓ ÙË˜
·Ú·ÚÚÈÓÈÎ‹˜ ÂÚÈÔ¯‹˜ Î·È ÙËÓ Â·Ó·ÙÔÔı¤ÙËÛ‹ ÙÔ˘˜
Ì¤¯ÚÈ ÙËÓ Ì¤ÛË ÁÚ·ÌÌ‹ (Joos, 1987a; Joos, 1989a;
Anastassov Î·È Joos 2001). ŸÛÔÓ ·ÊÔÚ¿ ÛÙËÓ ÙÔÌ‹, ¯ÚË-
ÛÈÌÔÔÈÂ› Ì›· ÙÚÔÔÔÈËÌ¤ÓË ÙÔÌ‹ Millard, Ë ÔÔ›· ÂÚÈÔ-
Ú›˙ÂÙ·È ÌfiÓÔ ÛÙÔ ‰¤ÚÌ· Î·È ‰ÂÓ ˘ÂÚ‚·›ÓÂÈ ÙÔ˘˜ ˘ÔÎÂ›-
ÌÂÓÔ˘˜ ÈÛÙÔ‡˜ fiˆ˜ Û˘ÓÈÛÙ¿Ù·È ·fi ÙÈ˜ Û˘Ì‚·ÙÈÎ¤˜ ÙÂ¯ÓÈ-
Î¤˜. √È ‰ÂÚÌ·ÙÈÎÔ› ÎÚËÌÓÔ› ·Ó·ÛËÎÒÓÔÓÙ·È Î·È ÌÂÙ·ÎÈ-

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
II 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-

∂∂ÈÈÎÎfifiÓÓ·· 1111.. ∆Ô ÂÚ›ÁÚ·ÌÌ· ÁÈ· ÙËÓ
ÙÔÌ‹ ÛÙËÓ ÂÙÂÚfiÏÂ˘ÚË ¯ÂÈÏÂÔ-
Û¯ÈÛÙ›·. (∞fi: Markus Î·È Delaire
(1993), Î·ÙfiÈÓ ·‰Â›·˜)

FFiigguurree 1111.. The outline for the
incision in the unilateral cleft lip.
(From: Markus and Delaire
(1993), with kind permission)



ÓÔ‡ÓÙ·È ·Ú¿ÏÂ˘Ú· Î·È ÚÔ˜ ÙËÓ Ì¤ÛË ÙË˜ Û¯ÈÛÙ›·˜ Î·È
fiÏÔÈ ÔÈ Ì‡Â˜ Ô˘ ·ÔÎ·Ï‡ÙÔÓÙ·È ·Ú·Ì¤ÓÔ˘Ó ¿ıÈÎÙÔÈ.
ªÂ ÙË ‚Ô‹ıÂÈ· ÂÓfi˜ ÌÈÎÚÔÛÎÔ›Ô˘ Î·È ÂÓfi˜ ËÏÂÎÙÚÈÎÔ‡
‰ÈÂÁ¤ÚÙË ·Ó·Ù¤ÌÓÔÓÙ·È ÚÔÛÂÎÙÈÎ¿ ÌÂ ¤Ó· Ó˘ÛÙ¤ÚÈ. π‰È·›ÙÂ-
ÚË ÚÔÛÔ¯‹ Ú¤ÂÈ Ó· ‰›‰ÂÙ·È ÛÙËÓ ·Ó·ÙÔÌ‹ ÙˆÓ Ì˘ÒÓ
Ô˘ ·Ó‹ÎÔ˘Ó ÛÙÔ ÂÚÈÚÚÈÓÈÎfi Ì˘˚Îfi Û‡ÛÙËÌ· (Joos,
1987a, 1989a). ¶ÚÈÓ ·fi ÙË Û˘ÚÚ·Ê‹ ÙˆÓ Ì˘ÒÓ, ÙÔ ¤‰·-
ÊÔ˜ ÙË˜ ÚÈÓfi˜ ·ÔÎ·ı›ÛÙ·Ù·È ÌÂ Ì›· Û˘Ì‚·ÙÈÎ‹ ÙÂ¯ÓÈÎ‹.
∆¤ÏÔ˜, Ô ÛÊÈÁÎÙ‹Ú·˜ Ì˘˜ ÙÔ˘ ÛÙfiÌ·ÙÔ˜ Â·ÓÔÚıÒÓÂÙ·È Î·È
Ë Â¤Ì‚·ÛË Û˘ÓÂ¯›˙ÂÙ·È ˆ˜ Û˘Ó‹ıˆ˜.
¶ÈÔ ÚÈÓ, Ô Nicolau (1983) Î·È ÔÈ Kernahan Î·È Bauer
(1983) ÚfiÙÂÈÓ·Ó ·ÚfiÌÔÈÂ˜ ¯ÂÈÚÔ˘ÚÁÈÎ¤˜ ÙÂ¯ÓÈÎ¤˜, ÔÈ
ÔÔ›Â˜, ÛÂ ·ÓÙ›ıÂÛË ÌÂ ÙÈ˜ ÙÂ¯ÓÈÎ¤˜ Ô˘ ÚÔÙ¿ıËÎ·Ó ·fi
ÙÔ˘˜ Markus Î·È Delaire (1993) Î·È ÙÔÓ Joos (1989a), ÂÈ-
ÎÂÓÙÚÒÓÔÓÙ·È ÛÙËÓ Â·Ó·‰È·ÌfiÚÊˆÛË ÙÔ˘ ÛÊÈÁÎÙ‹Ú·
Ì˘fi˜ ÙÔ˘ ÛÙfiÌ·ÙÔ˜ Û‡ÌÊˆÓ· ÌÂ ÙËÓ ·Ó·ÙÔÌ›· ÙˆÓ ÛÙÚˆ-
Ì¿ÙˆÓ ÙÔ˘ Î·È fi¯È ÛÂ Ì›· Â·Ó·‰È·ÌfiÚÊˆÛË Ô˘ ÂÚÈ-
Ï·Ì‚¿ÓÂÈ ÙÔ˘˜ ÂÚÈÚÚÈÓÈÎÔ‡˜ Ì‡Â˜. ¶ÚfiÛÊ·Ù·, ÔÈ Seagle
Î·È Furlow (2004) ÂÚÈ¤ÁÚ·„·Ó Ì›· ÙÂ¯ÓÈÎ‹ Ë ÔÔ›· ‚·Û›-
˙ÂÙ·È ÛÙËÓ ÙÂ¯ÓÈÎ‹ Millard (1960) Î·È ÂÚÈÏ·Ì‚¿ÓÂÈ Â·Ó·-
‰È·ÌfiÚÊˆÛË ÙˆÓ ·ÚÚÈÓÈÎÒÓ Ì˘ÒÓ, ÚÔÂÁ¯ÂÈÚËÙÈÎ‹ ÚÈÓÔ-
ÁÓ·ıÈ·›· ‰È¿Ï·ÛË Î·È ÌÂÙÂÁ¯ÂÈÚËÙÈÎ‹ ÚÈÓÈÎ‹ ·ÓfiÚıˆÛË.
¶·Ú·ÏÏ·Á¤˜ ÙË˜ ÚÒÈÌË˜ ÂÈ‰ÈfiÚıˆÛË˜ ÙË˜ ÚÈÓfi˜ ¤¯Ô˘Ó
Â›ÛË˜ ÂÚÈÁÚ·ÊÂ› ·fi ÙÔ˘˜ McComb (1975, 1985), Boo-
Chai (1987), Talmant (1993), Noordhorf Î·È Û˘Ó. (1995),
Bardach (1995), McComb Î·È Coghlan (1996), Armstrong
Î·È Û˘Ó. (1997) Î·È Tvrdek Î·È Û˘Ó. (1997).

™™ÀÀ∑∑∏∏∆∆∏∏™™∏∏ 

√ Joos (1995) Ú·ÁÌ·ÙÔÔ›ËÛÂ Ì›· ·ÍÈÔÏfiÁËÛË ÙˆÓ ·Ô-
ÙÂÏÂÛÌ¿ÙˆÓ ÙË˜ Ì˘˚Î‹˜ Â·Ó·‰È·ÌfiÚÊˆÛË ÁÈ· ÙËÓ ¯ÂÈ-
ÚÔ˘ÚÁÈÎ‹ ·ÓÙÈÌÂÙÒÈÛË ÙˆÓ ¯ÂÈÏÂÔ-Û¯ÈÛÙÈÒÓ, Û˘ÁÎÚ›ÓÔ-
ÓÙ¿˜ Ù· ÌÂ Ù· ·ÔÙÂÏ¤ÛÌ·Ù· Û˘Ì‚·ÙÈÎÒÓ ¯ÂÈÚÔ˘ÚÁÈÎÒÓ
ÌÂıfi‰ˆÓ. ™Â ·˘Ù‹ ÙËÓ follow-up ÌÂÏ¤ÙË ÂÎÙ›ÌËÛÂ ÙËÓ
Î·Ù¿ÛÙ·ÛË 110 ·È‰ÈÒÓ ÌÂ ÂÙÂÚfiÏÂ˘ÚË ¯ÂÈÏÂÔ-˘ÂÚˆÈÔ-
Û¯ÈÛÙ›· ÌÂ Ì¤ÛË ËÏÈÎ›· 6,5 ¤ÙË, Ù· ÔÔ›· Î·Ù¤Ù·ÍÂ ÛÂ ‰‡Ô
ÔÌ¿‰Â˜. √È ·ÛıÂÓÂ›˜ ÙË˜ ÚÒÙË˜ ÔÌ¿‰·˜  (ÔÌ¿‰· 1, n=50)
˘Ô‚Ï‹ıËÎ·Ó ÛÂ Â·Ó·‰È·ÌfiÚÊˆÛË Ì˘ÒÓ Î·È ÂÚÈÔÛÙ¤-
Ô˘ ÛÙËÓ ËÏÈÎ›· ÙˆÓ 3 ÂÙÒÓ ÌÂ ÙËÓ ÙÂ¯ÓÈÎ‹ Ë ÔÔ›· ÂÚÈ-
ÁÚ¿ÊËÎÂ ·fi ÙÔÓ Joos (1987a) ¯ˆÚ›˜ Î·Ì›· ÁÓ·ıÔÚÔÛˆ-
ÈÎ‹ ÔÚıÔÂ‰ÈÎ‹ ıÂÚ·Â›· ÚÔ- ‹ ÌÂÙÂÁ¯ÂÈÚËÙÈÎ¿. √È
·ÛıÂÓÂ›˜ ÙË˜ ‰Â‡ÙÂÚË˜ ÔÌ¿‰·˜ (ÔÌ¿‰· 2, n=60) ¯ÂÈÚÔ˘Ú-
Á‹ıËÎ·Ó ÌÂ ÙËÓ ÙÂ¯ÓÈÎ‹ Millard (Millard, 1960) ÛÙËÓ ËÏÈ-
Î›· ÙˆÓ 6 ÌËÓÒÓ Î·È ˘Ô‚Ï‹ıËÎ·Ó ÂÈÏ¤ÔÓ ÛÂ ÁÓ·ıÔ-
ÚÔÛˆÈÎ‹ ÔÚıÔÂ‰ÈÎ‹ ıÂÚ·Â›· ÚÔ- Î·È ÌÂÙÂÁ¯ÂÈÚËÙÈ-
Î¿. ¶Ï¿ÁÈÂ˜ ÎÂÊ·ÏÔÌÂÙÚÈÎ¤˜ ·ÎÙÈÓÔÁÚ·Ê›Â˜ ÌÂÏÂÙ‹ıËÎ·Ó
ÌÂ ÙËÓ ·Ó¿Ï˘ÛË Delaire (Delaire, 1978c) Î·È ÔÈ ÌÂÙÚ‹ÛÂÈ˜
ÛÂ ÂÎÌ·ÁÂ›· Ô˘ ÂÏ‹ÊıËÛ·Ó ·fi ÙÔ˘˜ ·ÛıÂÓÂ›˜ Ú·ÁÌ·-
ÙÔÔÈ‹ıËÎ·Ó ÌÂ ÙË ¯Ú‹ÛË ÙÚÈÛ‰È¿ÛÙ·ÙË˜ ÛÙÂÚÂÔÊˆÙÔÌÂ-

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, Göz 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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ÙÚ›·˜. ŸÛÔÓ ·ÊÔÚ¿ ÛÙËÓ ·Ó¿Ï˘ÛË ÙˆÓ ÂÎÌ·ÁÂ›ˆÓ, Ë
ÂÌÊ¿ÓÈÛË ÚfiÛıÈ·˜ ÛÙ·˘ÚÔÂÈ‰Ô‡˜ Û‡ÁÎÏÂÈÛË˜ ‹Ù·Ó ÛËÌ·-
ÓÙÈÎ¿ ·˘ÍËÌ¤ÓË ÛÙËÓ ÔÌ¿‰· 2 (57%) ÛÂ Û¯¤ÛË ÌÂ ÙËÓ
ÔÌ¿‰· 1 (15%). √È Ì¤ÛÂ˜ ÙÈÌ¤˜ Î·Ù·ÎfiÚ˘ÊË˜ ÂÈÎ¿Ï˘„Ë˜
Î·È ÔÚÈ˙fiÓÙÈ·˜ ÚfiÙ·ÍË˜ ‹Ù·Ó ÛËÌ·ÓÙÈÎ¿ ·˘ÍËÌ¤ÓÂ˜ ÛÙËÓ
ÔÌ¿‰· 1 (‰È·ÊÔÚ¿ Ì¤ÛˆÓ ÙÈÌÒÓ: Î·Ù·ÎfiÚ˘ÊË ÂÈÎ¿Ï˘„Ë
2 mm; ÔÚÈ˙fiÓÙÈ· ÚfiÙ·ÍË 1.4 mm). ∞Ó·ÊÔÚÈÎ¿ ÌÂ ÙËÓ
ÎÂÊ·ÏÔÌÂÙÚÈÎ‹ ·Ó¿Ï˘ÛË, ÛÙËÓ ÔÌ¿‰· 1 ÙÔ 20% ÙˆÓ
·ÛıÂÓÒÓ ÂÌÊ¿ÓÈÛÂ ¤Ó· ÛÎÂÏÂÙÈÎfi ÚfiÙ˘Ô ∆¿ÍË˜ ππ, ÂÓÒ
ÛÙËÓ ÔÌ¿‰· 2 ÙÔ ÔÛÔÛÙfi ÙË˜ ÛÎÂÏÂÙÈÎ‹˜ ∆¿ÍË˜ ππ ‹Ù·Ó
ÛËÌ·ÓÙÈÎ¿ ˘„ËÏfiÙÂÚÔ (80%). ∞˘Ù‹ Ë ·˘ÍËÌ¤ÓË Û˘¯ÓfiÙË-
Ù· ÂÌÊ¿ÓÈÛË˜ ÙË˜ ∆¿ÍË˜ ππ ÛÙËÓ ÔÌ¿‰· 2 ÔÊÂ›ÏÔÓÙ·Ó ÛÂ:
(·) ¤ÓÙÔÓË ÚÔ˜ Ù· ›Ûˆ ·fiÎÏÈÛË Î·È ˘ÔÏ·Û›· ÙË˜ ¿Óˆ
ÁÓ¿ıÔ˘, (‚) ÂÈ‚¿Ú˘ÓÛË ÙÔ˘ Ì¤ÛÔ˘ ÚÔÛÒÔ˘ ·fi ÙËÓ
ÚÔ˜ Ù· ›Ûˆ ·fiÎÏÈÛË ÙË˜ Ê·ÙÓÈ·Î‹˜ ·fiÊ˘ÛË˜ Î·È (Á)
·ÓÔÚıˆÌ¤ÓË ı¤ÛË ÙˆÓ ÚÔÛı›ˆÓ ‰ÔÓÙÈÒÓ. ∂ÈÚfiÛıÂÙ·,
ÛÙËÓ ÔÌ¿‰· 1 Ë ¿Óˆ ÁÓ¿ıÔ˜ ‹Ù·Ó ˘Ô·Ó¿Ù˘ÎÙË ÌfiÓÔ ÛÙÔ
16% ÙˆÓ ·ÛıÂÓÒÓ, ÂÓÒ ÛÙËÓ ÔÌ¿‰· 2 ÙÔ ÔÛÔÛÙfi ‹Ù·Ó
ÔÏ‡ ˘„ËÏfiÙÂÚÔ (67%). ∆Ô ÁÂÁÔÓfi˜ ·˘Ùfi Ô‰‹ÁËÛÂ ÛÂ
¯·ÛÌÔ‰ÔÓÙ›· ÛÙÔ 40% ÙˆÓ ÂÚÈÙÒÛÂˆÓ ÛÙËÓ ÔÌ¿‰· 2.
∂ÔÌ¤Óˆ˜, Ë ÌÂÏ¤ÙË ·˘Ù‹ ¤‰ÂÈÍÂ ÌÈ· ÈÔ Â˘ÓÔ˚Î‹ ÛÎÂÏÂÙÈ-
Î‹ ·‡ÍËÛË ÛÙËÓ ÔÌ¿‰· Ô˘ ÂÂ‚Ï‹ıË ÛÂ ÚÒÈÌË ÂÈ-
‰ÈfiÚıˆÛË ÙË˜ ¯ÂÈÏÂÔ-Û¯ÈÛÙ›·˜ ÌÂ Ì˘˚Î‹ Â·Ó·‰È·ÌfiÚÊˆ-
ÛË ÛÂ Û‡ÁÎÚÈÛË ÌÂ ÙËÓ ÔÌ¿‰· Ô˘ ıÂÚ·Â‡ÙËÎÂ ÌÂ Û˘Ì-
‚·ÙÈÎ‹ ÙÂ¯ÓÈÎ‹, ·Ú¿ ÙÔ ÁÂÁÔÓfi˜ fiÙÈ ÛÙËÓ ÚÒÙË ÔÌ¿‰·
‰ÂÓ ÂÊ·ÚÌfiÛÙËÎÂ Î·Ì›·˜ ÌÔÚÊ‹˜ ‰È¤ÁÂÚÛË ÙË˜ ·‡ÍËÛË˜.
øÛÙfiÛÔ, Ô Friede (1998) ˘¤‰ÂÈÍÂ ÙËÓ ‡·ÚÍË ÌÂÚÔÏË„›·˜
ÛÙËÓ ÌÂÏ¤ÙË ·˘Ù‹, ÌÈ·˜ Î·È Ë ¯ÂÈÚÔ˘ÚÁÈÎ‹ Â¤Ì‚·ÛË ÛÙËÓ
˘ÂÚÒ· Ú·ÁÌ·ÙÔÔÈ‹ıËÎÂ ÌÂ ‰È·ÊÔÚÂÙÈÎ¤˜ ÙÂ¯ÓÈÎ¤˜ ÛÙÈ˜
‰‡Ô ÔÌ¿‰Â˜.
√È Adcock Î·È Markus (1997), ¯ÚËÛÈÌÔÔÈÒÓÙ·˜ ÌÂÙÚ‹ÛÂÈ˜
ÛÂ ÂÎÌ·ÁÂ›· ÌÂÏ¤ÙË˜ Î·È ÎÂÊ·ÏÔÌÂÙÚÈÎ‹ ·Ó¿Ï˘ÛË, ÂÍ¤Ù·-
Û·Ó ÙËÓ ·‡ÍËÛË ÙÔ˘ Ì¤ÛÔ˘ ÚÔÛÒÔ˘ ÛÂ 10 ‰È·‰Ô¯ÈÎ¿
·È‰È¿ ËÏÈÎ›·˜ 6,5 ÂÙÒÓ ÌÂ Ï‹ÚË ÂÙÂÚfiÏÂ˘ÚË ¯ÂÈÏÂÔ-
¸ÂÚˆÈÔ-Û¯ÈÛÙ›· Ù· ÔÔ›· Â›¯·Ó ˘ÔÛÙÂ› ÏÂÈÙÔ˘ÚÁÈÎ‹ ÂÈ-
‰ÈfiÚıˆÛË, fiˆ˜ ÂÚÈÁÚ¿ÊÂÙ·È ·fi ÙÔÓ Delaire (Delaire,
1975; Delaire, 1978a; Markus Î·È Û˘Ó., 1992; Markus Î·È
Delaire, 1993). √È ·ÛıÂÓÂ›˜ ·˘ÙÔ› Û˘ÁÎÚ›ıËÎ·Ó ÌÂ ‰‡Ô
¿ÏÏÂ˜ ÔÌ¿‰Â˜: Ì›· ÔÌ¿‰· ÌÂ ·ÛıÂÓÂ›˜ ¯ˆÚ›˜ Û¯ÈÛÙ›· ·ÓÔ-
ÌÔÈfiÙ˘Ë˜ ËÏÈÎ›·˜ Î·È Ê‡ÏÔ˘ ÌÂ ‰Â‰ÔÌ¤Ó· ·fi ÙÔ˘˜
Bhatia Î·È Leighton (1993) Î·È ÙËÓ ÔÌ¿‰· 2 ·fi ÙËÓ ÌÂÏ¤-
ÙË ÙÔ˘ Joos (1995). ∆Ô 20% ÙˆÓ ·ÛıÂÓÒÓ ÌÂ Û¯ÈÛÙ›· (n=2)
ÙË˜ ÔÌ¿‰·˜ ÌÂÏ¤ÙË˜ ÂÌÊ¿ÓÈÛ·Ó Ì›· ÚÔ‰È¿ıÂÛË ÁÈ· ∆¿ÍË˜
πππ ÎÚ·ÓÈ·Î‹ ‚¿ÛË, ÛÂ ·ÓÙ›ıÂÛË ÌÂ ÙÔÓ ÏËı˘ÛÌfi ¯ˆÚ›˜
Û¯ÈÛÙ›· (5,3%). øÛÙfiÛÔ, ·˘Ùfi Û˘ÌÊˆÓÂ› ÌÂ ÙËÓ ÌÂÏ¤ÙË
ÙÔ˘ Joos (1995), Ô ÔÔ›Ô˜ Â›ÛË˜ ‚Ú‹ÎÂ fiÙÈ ÙÔ 20% ÙÔ˘
‰Â›ÁÌ·Ùfi˜ ÙÔ˘ (n=60) ÙˆÓ ·ÛıÂÓÒÓ ÌÂ ¯ÂÈÏÂÔ-Û¯ÈÛÙ›·
ÂÌÊ¿ÓÈÛ·Ó ÛÎÂÏÂÙÈÎfi ÚfiÙ˘Ô ∆¿ÍË˜ πππ. ∫·Ù¿ Û˘Ó¤ÂÈ·,
ÔÈ Adcock Î·È Markus (1997) Û˘Ó¤ÛÙËÛ·Ó fiÙÈ ı· Ú¤ÂÈ Ó·
‰ÈÂÚÂ˘ÓËıÂ› ÂÈÏ¤ÔÓ Â¿Ó ˘¿Ú¯Ô˘Ó ‰È·ÊÔÚ¤˜ ˆ˜ ÚÔ˜

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.

CCOONNCCLLUUSSIIOONNSS

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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ÙËÓ ·Ó¿Ù˘ÍË ÙÔ˘ ÛÎÂÏÂÙÈÎÔ‡ ÚÔÙ‡Ô˘ ·Ó¿ÌÂÛ· ÛÙÈ˜
ÔÌ¿‰Â˜ ÌÂ Î·È ¯ˆÚ›˜ Û¯ÈÛÙ›·. ∞Ó·ÊÔÚÈÎ¿ ÌÂ ÙËÓ Ô‰ÔÓÙÔ-
Ê·ÙÓÈ·Î‹ Û¯¤ÛË ÌÂÙ¿ ÙË ıÂÚ·Â›·, ÙÔ 10% ÙˆÓ ·ÛıÂÓÒÓ
ÙË˜ ÔÌ¿‰·˜ ÌÂÏ¤ÙË˜ ÂÌÊ¿ÓÈÛ·Ó Û¯¤ÛË ∆¿ÍË˜ πππ Î·Ù¿
Angle, ÂÓÒ ÛÙËÓ ÔÌ¿‰· 2 ÙË˜ ÌÂÏ¤ÙË˜ ÙÔ˘ Joos (1995)
ÂÌÊ·Ó›ÛÙËÎÂ Ô‰ÔÓÙÔÊ·ÙÓÈ·Î‹ Û¯¤ÛË ∆¿ÍË˜ πππ ÛÂ ÔÛÔÛÙfi
80% ÙˆÓ ·ÛıÂÓÒÓ ÌÂÙ¿ ·fi ÌË-ÏÂÈÙÔ˘ÚÁÈÎ‹ ıÂÚ·Â›·.
∂ÈÚfiÛıÂÙ·, ·Ó Î·È 2 ·ÛıÂÓÂ›˜ Â›¯·Ó ÚÔ‰È¿ıÂÛË ÁÈ· ÛÎÂ-
ÏÂÙÈÎ‹ ∆¿ÍË πππ ÌfiÓÔ ¤Ó·˜ ·fi ·˘ÙÔ‡˜ ÂÌÊ¿ÓÈÛÂ Ô‰ÔÓÙÔ-
Ê·ÙÓÈ·Î‹ Û¯¤ÛË ∆¿ÍË˜ πππ ÌÂÙ¿ ÙËÓ Ì˘˚Î‹ Â·Ó·‰È·ÌfiÚ-
ÊˆÛË (Adcock Î·È Markus, 1997). ¶·ÚfiÏ· ·˘Ù¿, ı· Ú¤-
ÂÈ Ó· ÛËÌÂÈˆıÂ› fiÙÈ ÙÔ ‰Â›ÁÌ· Ô˘ ¯ÚËÛÈÌÔÔÈ‹ıËÎÂ ·fi
ÙÔ˘˜ Adcock Î·È Markus (1997) ‹Ù·Ó ÔÏ‡ ÌÈÎÚfi Î·È ÂÔ-
Ì¤Óˆ˜ Ù· ·ÔÙÂÏ¤ÛÌ·Ù¿ ÙÔ˘˜ Ú¤ÂÈ Ó· ·ÓÙÈÌÂÙˆÈÛÙÔ‡Ó
ÌÂ ÂÈÊ‡Ï·ÍË. ∂Ó ÙÔ‡ÙÔÈ˜, Û˘Ì¤Ú·Ó·Ó fiÙÈ Ë Ì˘˚Î‹ Â·Ó·-
‰È·ÌfiÚÊˆÛË ÛÙËÓ ÚÒÈÌË ¯ÂÈÚÔ˘ÚÁÈÎ‹ ·ÓÙÈÌÂÙÒÈÛË ÙË˜
¯ÂÈÏÂÔ-Û¯ÈÛÙ›·˜ Ô‰ËÁÂ› ÛÂ ÌÈ· ÈÔ Ê˘ÛÈÔÏÔÁÈÎ‹ ·‡ÍËÛË
Î·È ·Ó¿Ù˘ÍË ÙÔ˘ Ì¤ÛÔ˘ ÚÔÛÒÔ˘.
√È Markus Î·È Precious (1997) ‰ÈÂÚÂ‡ÓËÛ·Ó ÙÈ˜ ÂÈ‰Ú¿ÛÂÈ˜
ÙË˜ ÚÒÈÌË˜ ¯ÂÈÚÔ˘ÚÁÈÎ‹˜ ÂÈ‰ÈfiÚıˆÛË˜ ÛÙËÓ ·‡ÍËÛË ÙÔ˘
Ì¤ÛÔ˘ ÚÔÛÒÔ˘ ÛÂ 34 ‰È·‰Ô¯ÈÎÔ‡˜ 10-¯ÚÔÓÔ˘˜ ·ÛıÂ-
ÓÂ›˜ ÌÂ ÂÙÂÚfiÏÂ˘ÚË ¯ÂÈÏÂÔ-¸ÂÚˆÈÔ-Û¯ÈÛÙ›· ÔÈ ÔÔ›ÔÈ ¯ÂÈ-
ÚÔ˘ÚÁ‹ıËÎ·Ó ÌÂ ÙËÓ ÙÂ¯ÓÈÎ‹ Ô˘ ÚÔÙ¿ıËÎÂ ·fi ÙÔÓ
Delaire (1975). µÚ‹Î·Ó fiÙÈ ÙÔ 20% ·˘ÙÒÓ ÙˆÓ ·ÛıÂÓÒÓ
ÂÌÊ¿ÓÈÛÂ ÛÎÂÏÂÙÈÎfi ÚfiÙ˘Ô ∆¿ÍË˜ πππ, Î¿ÙÈ Ô˘ Û˘ÌÊˆ-
ÓÂ› ÌÂ ÙÈ˜ ˘fiÏÔÈÂ˜ ÌÂÏ¤ÙÂ˜ Ô˘ ÚÔ·Ó·Ê¤ÚıËÎ·Ó (Joos,
1995, Adcock Î·È Markus, 1997). ªfiÓÔ ÙÔ 9% ÙˆÓ ·ÛıÂ-
ÓÒÓ ÙË˜ ·Ì¿‰·˜ ÌÂÏ¤ÙË˜ ÂÌÊ¿ÓÈÛÂ Û¯¤ÛË ÙÔÌ¤ˆÓ ∆¿ÍË˜
πππ, ÂÓÒ ÙÔ 80% ÂÌÊ¿ÓÈÛÂ Û¯¤ÛË ÙÔÌ¤ˆÓ ∆¿ÍË˜ π. √ Joos
(1989b) ÙfiÓÈÛÂ Â›ÛË˜ fiÙÈ ÔÈ ÚÔ‰È·ıÂÛÈÎÔ› ·Ú¿ÁÔÓÙÂ˜
ÙË˜ ÎÚ·ÓÈ·Î‹˜ ‚¿ÛË˜ Â›Ó·È ÔÏ‡ ÛËÌ·ÓÙÈÎÔ› ÁÈ· ÙÔ ·ÔÙ¤-
ÏÂÛÌ· ÙË˜ ÂÈ‰ÈfiÚıˆÛË˜ ÙË˜ ¯ÂÈÏÂÔ-Û¯ÈÛÙ›·˜, ÂÓÒ Ë Èı·-
ÓfiÙËÙ· ÁÈ· Â˘ÓÔ˚Îfi ·ÔÙ¤ÏÂÛÌ· ÙË˜ ÂÈ‰ÈfiÚıˆÛË˜ ÙË˜ ¯ÂÈ-
ÏÂÔ-Û¯ÈÛÙ›·˜ Â›Ó·È ÔÏ‡ ÌÂÁ·Ï‡ÙÂÚË ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ÚÔ-
‰È¿ıÂÛË ÁÈ· ÛÎÂÏÂÙÈÎfi ÚfiÙ˘Ô ∆¿ÍË˜ ππ ·Ú¿ ÁÈ· ÂÎÂ›-
ÓÔ˘˜ ÌÂ ÚÔ‰È¿ıÂÛË ÁÈ· ∆¿ÍË πππ. ª›· Û‡ÁÎÚÈÛË fiÏˆÓ ÙˆÓ
ÈÔ ¿Óˆ ·ÔÙÂÏÂÛÌ¿ÙˆÓ ·ÚÔ˘ÛÈ¿˙ÂÙ·È ÛÙÔÓ ¶›Ó·Î· 1.
Œ¯ÂÈ ‹‰Ë ÚÔÙ·ıÂ› ÚÔ ÔÏÏÔ‡, fiÙÈ ÔÈ ¯ÂÈÚÔ˘ÚÁÈÎ¤˜ ÚÔ-
ÛÂÁÁ›ÛÂÈ˜ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÁÈ· ÙË ıÂÚ·Â›· ·ÛıÂÓÒÓ
ÌÂ ¯ÂÈÏÂÔ-Û¯ÈÛÙ›· ¤¯Ô˘Ó ·ÚÓËÙÈÎ‹ Â›‰Ú·ÛË ÛÙËÓ ÌÂÙ·ÁÂ-
Ó¤ÛÙÂÚË ·‡ÍËÛË Î·È ·Ó¿Ù˘ÍË ÙÔ˘ ÛÎÂÏÂÙÔ‡ ÙÔ˘ ÚÔÛÒ-
Ô˘ ÙÔ˘˜ (Graber, 1949; Graber, 1954). ∏ Â›‰Ú·ÛË ·˘Ù‹
ıÂˆÚÂ›Ù·È ˆ˜ ÚÔÎ·ÏÂ›Ù·È ·fi ÙÔ Û¯ËÌ·ÙÈÛÌfi Ô˘ÏÒ‰Ô˘˜
ÈÛÙÔ‡ ‹ ·fi È·ÙÚÔÁÂÓ¤˜ ÙÚ·‡Ì· ÙˆÓ ·˘ÍËÙÈÎÒÓ Î¤ÓÙÚˆÓ.
ªÂÏ¤ÙÂ˜ ÛÂ ˙Ò· ·ÚÂ›¯·Ó ÂÈÚ·Ì·ÙÈÎ‹ ·fi‰ÂÈÍË ÙˆÓ Èı·-
ÓÒÓ ·ÚÓËÙÈÎÒÓ ÂÈ‰Ú¿ÛÂˆÓ ÙË˜ ¯ÂÈÚÔ˘ÚÁÈÎ‹˜ ÂÈ‰ÈfiÚıˆ-
ÛË˜ ÙË˜ ¯ÂÈÏÂÔ-Û¯ÈÛÙ›·˜ ÛÙÔÓ ÎÚ·ÓÈÔÚÔÛˆÈÎfi ÛÎÂÏÂÙfi
(Bardach Î·È Eisbach, 1977; Bardach Î·È Û˘Ó., 1979, 1980;
Bardach, 1989, 1990). √È ¤ÚÂ˘ÓÂ˜ ·˘Ù¤˜ ˘¤‰ÂÈÍ·Ó fiÙÈ Ë
ÂÈ‰ÈfiÚıˆÛË ¯ÂÈÚÔ˘ÚÁÈÎ¿ ÚÔÎÏËı¤ÓÙˆÓ ¯ÂÈÏÂÔ-Û¯ÈÛÙÈÒÓ
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¶¶››ÓÓ··ÎÎ··˜̃ 11.. ™‡ÁÎÚÈÛË ÙˆÓ ·ÔÙÂÏÂÛÌ¿ÙˆÓ ·Ó·ÊÔÚÈÎ¿ ÌÂ ÙÈ˜ Ô‰ÔÓÙÔÊ·ÙÓÈ·Î¤˜ Û¯¤ÛÂÈ˜ Î·È ÙÔ ÛÎÂÏÂÙÈÎfi ÚfiÙ˘Ô ‹ ÚÔ‰È¿ıÂÛË ÙË˜ ÎÚ·ÓÈ·Î‹˜
‚¿ÛË˜ ÛÙÈ˜ ‰È¿ÊÔÚÂ˜  ·Ì¿‰Â˜ ÌÂÏ¤ÙË˜.
TTaabbllee 11.. Comparison of results concerning the dentoalveolar relationships and skeletal pattern or cranial base predisposition in the various
study groups.

∆∆¿¿ÍÍËË ππ ∆∆¿¿ÍÍËË ππππ ∆∆¿¿ÍÍËË ππππππ
CCllaassss II CCllaassss IIII CCllaassss IIIIII

™ÎÂÏÂÙÈÎfi ÚfiÙ˘Ô 408 538 53
BBhhaattiiaa aanndd LLeeiigghhttoonn,, 1199993311 Skeletal pattern (40.8%) (53.8%) (5.3%)

n=1000 √‰ÔÓÙÔÊ·ÙÓÈ·Î‹ Û¯¤ÛË 443 552 35
Dentoalveolar relationship (44.3%) (55.2%) (3.5%)

¶ÚÔ‰È¿ıÂÛË ÎÚ·ÓÈ·Î‹˜ ‚¿ÛË˜ 21 26 12
JJooooss,, 11998899,, 1199995522 Cranial base predisposition (35%) (45%) (20%)

n=60 √‰ÔÓÙÔÊ·ÙÓÈ·Î‹ Û¯¤ÛË 6 6 48
Dentoalveolar relationship (10%) (10%) (80%)

¶ÚÔ‰È¿ıÂÛË ÎÚ·ÓÈ·Î‹˜ ‚¿ÛË˜
– – –JJooooss,, 1199995533 Cranial base predisposition

n=50 √‰ÔÓÙÔÊ·ÙÓÈ·Î‹ Û¯¤ÛË 
– –

10
Dentoalveolar relationship (20%)

¶ÚÔ‰È¿ıÂÛË ÎÚ·ÓÈ·Î‹˜ ‚¿ÛË˜ 4 4 2
AAddccoocckk aanndd MMaarrkkuuss,, 1199997744 Cranial base predisposition (40%) (40%) (20%)

n=10 √‰ÔÓÙÔÊ·ÙÓÈ·Î‹ Û¯¤ÛË 7 2 1
Dentoalveolar relationship (70%) (20%) (10%)

¶ÚÔ‰È¿ıÂÛË ÎÚ·ÓÈ·Î‹˜ ‚¿ÛË˜ 11 16 7
MMaarrkkuuss aanndd PPrreecciioouuss,, 1199997755 Cranial base predisposition (33%) (47%) (20%)

n=34 √‰ÔÓÙÔÊ·ÙÓÈ·Î‹ Û¯¤ÛË 27 4 3 
Dentoalveolar relationship (80%) (11%) (9%)

1: ·Ì¿‰· ÌÂ ·ÛıÂÓÂ›˜ ¯ˆÚ›˜ Û¯ÈÛÙ›· ·ÓÔÌÔÈfiÙ˘Ë˜ ËÏÈÎ›·˜ Î·È Ê‡ÏÔ˘ ÌÂ ‰Â‰ÔÌ¤Ó· ·fi ÙÔ˘˜ Bhatia Î·È Leighton (1993); 2: ÔÌ¿‰· ·ÛıÂÓÒÓ ·fi ÙÔ UCLP ËÏÈ-
Î›·˜ 6,5 ÂÙÒÓ Ô˘ ¯ÂÈÚÔ˘ÚÁ‹ıËÎ·Ó ÌÂ ÙËÓ ÙÂ¯ÓÈÎ‹ Millard (1960) ÛÙËÓ ËÏÈÎ›· ÙˆÓ 6 ÌËÓÒÓ Î·È ˘Â‚Ï‹ıËÛ·Ó ÛÂ ÚÔ¯ÂÈÚÔ˘ÚÁÈÎ‹ Î·È ÌÂÙ·¯ÂÈÚÔ˘ÚÁÈÎ‹ ÁÓ·ıÔ-
ÚÔÛˆÈÎ‹ ÔÚıÔÂ‰ÈÎ‹ ıÂÚ·Â›·; 3: ÔÌ¿‰· ·ÛıÂÓÒÓ ·fi ÙÔ UCLP ËÏÈÎ›·˜ 6,5 ÂÙÒÓ ÔÈ ÔÔ›ÔÈ ˘Â‚Ï‹ıËÛ·Ó ÛÂ Ì˘˚Î‹ Â·Ó·‰È·ÌfiÚÊˆÛË ÛÙËÓ ËÏÈÎ›· ÙˆÓ 3 ÌËÓÒÓ
ÌÂ ÙËÓ ÙÂ¯ÓÈÎ‹ Ô˘ ÂÚÈÁÚ¿ÊÂÙ·È ·fi ÙÔÓ Joos (1987a) ¯ˆÚ›˜ ÁÓ·ıÔÚÔÛˆÈÎ‹ ÔÚıÔÂ‰ÈÎ‹ ıÂÚ·Â›· ÚÔ¯ÂÈÚÔ˘ÚÁÈÎ¿ ‹ ÌÂÙ·¯ÂÈÚÔ˘ÚÁÈÎ¿; 4: ÔÌ¿‰· ·ÛıÂÓÒÓ ·fi
ÙÔ UCLP ËÏÈÎ›·˜ 6,5 ÂÙÒÓ ÌÂ Ï‹ÚË ÂÙÂÚfiÏÂ˘ÚË ¯ÂÈÏÂÔ-¸ÂÚˆÈÔ-Û¯ÈÛÙ›· Ô˘ ˘Â‚Ï‹ıËÛ·Ó ÛÂ ÏÂÈÙÔ˘ÚÁÈÎ‹ ÂÈ‰ÈfiÚıˆÛË fiˆ˜ ÂÚÈÁÚ¿ÊÂÙ·È ·fi ÙÔÓ Delaire
(1975); 5: ÔÌ¿‰· ·ÛıÂÓÒÓ ·fi ÙÔ UCLP ËÏÈÎ›·˜ 10 ÂÙÒÓ Ô˘ ¯ÂÈÚÔ˘ÚÁ‹ıËÎ·Ó ÌÂ ÙËÓ ÙÂ¯ÓÈÎ‹ Ô˘ ÚÔÙ¿ıËÎÂ ·fi ÙÔÓ 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).

Ô‰‹ÁËÛÂ ÛÂ ÛËÌ·ÓÙÈÎ‹ ·‡ÍËÛË ÙË˜ Ù¿ÛË˜ ÙÔ˘ ¯Â›ÏÔ˘˜ Î·È
Û˘ÓÂÒ˜ ÛÂ ÂÏ·ÙÙˆÌ¤ÓË ·‡ÍËÛË ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘. ∂È-
ÚfiÛıÂÙ·, ÔÈ Göz Î·È Û˘Ó. (1987), ·Ó·Ï‡ÔÓÙ·˜ ¤Ó·Ó Û˘Ó-
‰˘·ÛÌfi ·fi ËÏÂÎÙÚÔÌ˘ÔÁÚ·ÊÈÎ¤˜ Î·È ÛÎÂÏÂÙÈÎ¤˜ ÌÂÙÚ‹-
ÛÂÈ˜, Û˘Ì¤Ú·Ó·Ó fiÙÈ ÙÔ ¯ÂÈÚÔ˘ÚÁËÌ¤ÓÔ ¿Óˆ ¯Â›ÏÔ˜ ·Ó·-

Malek R. Traitment initial des fentes labio-palatines. Chir Paediatr
1983;24:256-67.

Markus AF, Delaire J, Smith WP. Facial balance in cleft lip and palate.
II. Cleft lip and palate and secondary deformities. Br J Oral Max-
illofac Surg 1992;30:296-304.

Markus AF, Delaire J. Functional primary closure of cleft lip. Br J Oral
Maxillofac Surg 1993;31:281-91. 



¯·ÈÙ›˙ÂÈ ÙËÓ ·Ó¿Ù˘ÍË ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘. ∞ÓÙ›ıÂÙ·, ÔÈ Ross
Î·È Johnston (1972) ˘¤‰ÂÈÍ·Ó fiÙÈ Ë Â›‰Ú·ÛË ÙÔ˘ ¯ÂÈ-
ÚÔ˘ÚÁËÌ¤ÓÔ˘ ¯Â›ÏÔ˘˜ ÛÙËÓ ÎÚ·ÓÈÔÚÔÛˆÈÎ‹ ·Ó¿Ù˘ÍË
‰ÂÓ ‹Ù·Ó ÛËÌ·ÓÙÈÎ‹. ∂ÈÏ¤ÔÓ, Û‡ÌÊˆÓ· ÌÂ ÈÛÙÔ¯ËÌÈÎ¿
Â˘Ú‹Ì·Ù· ÙˆÓ Schendel Î·È Û˘Ó. (1991), ·ÓˆÌ·Ï›Â˜ ÙÔ˘
Û˘Ó‰ÂÙÈÎÔ‡ ÈÛÙÔ‡ Î·È ÙˆÓ Ì˘ÒÓ ÌÔÚÂ› Ó· ·Ú·ÙËÚËıÔ‡Ó
ÌÂÙ¿ ·fi Ì˘˚Î‹ Â·Ó·‰È·ÌfiÚÊˆÛË ÙË˜ ¯ÂÈÏÂÔ-Û¯ÈÛÙ›·˜,
·ÎfiÌË Î·È ÛÂ ÛËÌ·ÓÙÈÎ‹ ·fiÛÙ·ÛË ·fi Ù· fiÚÈ· ÙË˜ Û¯È-
ÛÙ›·˜.  ∂ÔÌ¤Óˆ˜, Û˘ÓÈÛÙÔ‡Ó È‰È·›ÙÂÚË ÚÔÛÔ¯‹ fiÙ·Ó ¯ÚË-
ÛÈÌÔÔÈÔ‡ÓÙ·È ¯ÂÈÚÔ˘ÚÁÈÎ¤˜ ÚÔÛÂÁÁ›ÛÂÈ˜ Ô˘ ÂÌÂÚÈ¤-
¯Ô˘Ó ÈÔ ÂÎÙÂÙ·Ì¤ÓË Â¤Ì‚·ÛË Î·È ‚Ï¿‚Ë ÙˆÓ ÈÛÙÒÓ. √
Joos (1995) ˘ÔÛÙ‹ÚÈÍÂ fiÙÈ Ë ·ÔÎ·Ù¿ÛÙ·ÛË ÙˆÓ ÏÂÈÙÔ˘Ú-
ÁÈÎÒÓ ÌÔÓ¿‰ˆÓ Î·Ù¿ ÙËÓ Ì˘˚Î‹ Â·Ó·‰È·ÌfiÚÊˆÛË ÌÂÈÒ-
ÓÂÈ ÙËÓ ·Ú·ÁˆÁ‹ Ô˘ÏÒ‰Ô˘˜ ÈÛÙÔ‡ ÛÙÔ ¿Óˆ ¯Â›ÏÔ˜. ™‡Ì-
ÊˆÓ· ÌÂ ÙÔÓ ›‰ÈÔ Û˘ÁÁÚ·Ê¤·, Ë ·Ú·ÁˆÁ‹ Ô˘ÏÒ‰Ô˘˜
ÈÛÙÔ‡ Â›Ó·È ÎÔÈÓ‹ Î·È Û˘ÓËıÈÛÌ¤ÓË ·ÚÂÓ¤ÚÁÂÈ· ÙˆÓ Û˘Ì-
‚·ÙÈÎÒÓ ÙÂ¯ÓÈÎÒÓ.
¶ÚfiÛÊ·Ù·, ÔÈ ‚ÂÏÙÈÒÛÂÈ˜ ÛÙËÓ ÂÓ‰ÔÌ‹ÙÚÈ· ÂÈÚ·Ì·ÙÈÎ‹
¯ÂÈÚÔ˘ÚÁÈÎ‹ ÚfiÛÊÂÚ·Ó ÌÈ· Ó¤· ÚÔÔÙÈÎ‹ ÁÈ· ÙËÓ ÂÊ·Ú-
ÌÔÁ‹ ·˘Ù‹˜ ÙË˜ ÙÂ¯ÓÈÎ‹˜ ÛÙÔ˘˜ ·ÓıÚÒÔ˘˜. ∆· ¤Ì‚Ú˘·
Ô˘ÛÈ·ÛÙÈÎ¿ ·ÓÙ·ÔÎÚ›ÓÔÓÙ·È ÛÂ Î·ÎÒÛÂÈ˜ ÌÂ ‰È·ÊÔÚÂÙÈÎfi
ÙÚfiÔ. ∆Ô ÎÔÏÏ·ÁfiÓÔ ÂÓ·ÔÙ›ıÂÙ·È ¯ˆÚ›˜ Ô˘Ï¤˜ ÛÙËÓ ›·ÛË
ÏËÁÒÓ Î·Ù¿ ÙËÓ ÚÒÈÌË Î‡ËÛË (Adzick Î·È Longaker,
1991; Huhn Î·È Û˘Ó., 2004). ∆Ô ÁÂÁÔÓfi˜ ·˘Ùfi ›Ûˆ˜ Ô‰Ë-
Á‹ÛÂÈ ÛÂ ÌÈ· ÈÔ ·ÓÂÌfi‰ÈÛÙË ·‡ÍËÛË ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘
(Hallock, 1985; Kaban Î·È Û˘Ó., 1993). ∏ ·Ú·Ù‹ÚËÛË
·˘Ù‹ Ô‰‹ÁËÛÂ ÙÔ˘˜ ÂÚÂ˘ÓËÙ¤˜ ÛÂ ÂÈÚ·Ì·ÙÈÎ¤˜ ÂÓ‰ÔÌ‹-
ÙÚÈÂ˜ ¯ÂÈÚÔ˘ÚÁÈÎ¤˜ ÌÂıfi‰Ô˘˜ ÁÈ· ÙËÓ ÂÈ‰ÈfiÚıˆÛË Û¯È-
ÛÙ›·˜ (Papadopulos Î·È Û˘Ó., 2003, 2004, 2005). ∞Ó·Ì¤-
ÓÂÙ·È fiÙÈ ÌÂÙ¿ ·fi ÂÓ‰ÔÌ‹ÙÚÈ· ÂÈ‰ÈfiÚıˆÛË ÌÈ·˜ ¯ÂÈÏÂÔ-
˘ÂÚˆÈÔ-Û¯ÈÛÙ›·˜, Ë ·Ó¿ÁÎË ÁÈ· ‰Â˘ÙÂÚÔÁÂÓ‹ ¯ÂÈÚÔ˘ÚÁÈÎ‹
ıÂÚ·Â›· ÙÔ˘ ¯Â›ÏÔ˘˜ Î·È/‹ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ‹ ÁÈ· ÂÈÚfi-
ÛıÂÙÂ˜ ıÂÚ·Â›Â˜, fiˆ˜ ÔÚıÔ‰ÔÓÙÈÎ‹ ‹ ÔÚıÔÂ‰ÈÎ‹ ıÂÚ·-
Â›·, ı· Â›Ó·È ÌË‰·ÌÈÓ‹ ‹ Û¯Â‰fiÓ ÂÚÈÙÙ‹ (Papadopoulos
Î·È Û˘Ó., 2002a; Papadopulos Î·È Û˘Ó., 2003). ¶ÔÏ‡ Úfi-
ÛÊ·Ù·, ‚Ú¤ıËÎÂ fiÙÈ fiÙ·Ó Ï·Ì‚¿ÓÂÈ ¯ÒÚ· ›·ÛË ÔÛÙÈÎÔ‡
ÌÔÛ¯Â‡Ì·ÙÔ˜ ÌÂÙ¿ ·fi ÂÓ‰ÔÌ‹ÙÚÈ· ¯ÂÈÚÔ˘ÚÁÈÎ‹ ÂÈ‰ÈfiÚ-
ıˆÛË ‚Ï·‚ÒÓ Ô˘ ÚÔÛÔÌÔÈ¿˙Ô˘Ó ÌÂ ¯ÂÈÏÂÔ-ÁÓ·ıÔ-Û¯È-
ÛÙ›Â˜ ÛÂ ¤Ì‚Ú˘· ÚÔ‚¿ÙˆÓ, ·Ú·ÙËÚÂ›Ù·È  Ì›· Ù¿ÛË ÁÈ·
Û¯Â‰fiÓ Ê˘ÛÈÔÏÔÁÈÎ‹ ·‡ÍËÛË ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘
(Papadopoulos Î·È Û˘Ó., 2006; Papadopulos Î·È Û˘Ó.,
2004).
∆¤ÏÔ˜, Ë ¯Ú‹ÛË ÙÚÈÛ‰È¿ÛÙ·ÙˆÓ (3D) ÙÂ¯ÓÈÎÒÓ ÎÚ·ÓÈÔÚÔ-
ÛˆÈÎ‹˜ ·ÂÈÎfiÓÈÛË˜ ı· ÌÔÚÔ‡ÛÂ Ó· Û˘Ì‚¿ÏÏÂÈ ıÂÙÈÎ¿
ÛÙËÓ ÚÔÒıËÛË ÙË˜ ·ÎÚ›‚ÂÈ·˜ ÙÔ˘ ¯ÂÈÚÔ˘ÚÁÈÎÔ‡ Û¯Â‰È·-
ÛÌÔ‡ ÁÈ· ÙËÓ Â·Ó·ÙÔÔı¤ÙËÛË Ì·Ï·ÎÒÓ Î·È ÛÎÏËÚÒÓ
ÈÛÙÒÓ, Î·È ÛÙËÓ ÚÔ‚ÏÂ„ÈÌfiÙËÙ· ÙË˜ ·ÓÙ·fiÎÚÈÛË˜ ÙˆÓ
Ì·Ï·ÎÒÓ ÈÛÙÒÓ ÌÂÙ¿ ·fi ¯ÂÈÚÔ˘ÚÁÈÎ‹ Â¤Ì‚·ÛË
(Papadopoulos Î·È Û˘Ó., 2002b, 2005).
ŸÏÂ˜ ·˘Ù¤˜ ÔÈ Û‡Á¯ÚÔÓÂ˜ ·Ó·Î·Ï‡„ÂÈ˜ ÌÔÚÂ› Ó· Ô‰ËÁ‹-
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ÛÔ˘Ó ÛÙÔ ÂÁÁ‡˜ Ì¤ÏÏÔÓ ÛÙËÓ ÂÊ·ÚÌÔÁ‹ ÂÓ‰ÔÌ‹ÙÚÈˆÓ
ÚÔÛÂÁÁ›ÛÂˆÓ Î·È ÛÙÔÓ ¿ÓıÚˆÔ, ÌÂ ÛÎÔfi ÙË ‚ÂÏÙ›ˆÛË
ÙË˜ ˙ˆ‹˜ ÙˆÓ ·ÛıÂÓÒÓ ÌÂ ¯ÂÈÏÂÔ-¸ÂÚˆÈÔ-Û¯ÈÛÙ›·. øÛÙfi-
ÛÔ, ··ÈÙÂ›Ù·È ÈÔ ÂÓÙ·ÙÈÎ‹ ¤ÚÂ˘Ó· ÙÔ˘ Û˘ÁÎÂÎÚÈÌ¤ÓÔ˘
¯ÒÚÔ˘ ÚÔÎÂÈÌ¤ÓÔ˘ Ó· ÂÈÙÂ˘¯ıÂ› ·˘Ùfi˜ Ô ÛÎÔfi˜.

™™ÀÀªª¶¶∂∂ƒƒ∞∞™™ªª∞∞∆∆∞∞

∏ Û¯ÔÏ·ÛÙÈÎ‹ Â·Ó·ÙÔÔı¤ÙËÛË fiÏˆÓ ÙˆÓ ·Ó·ÙÔÌÈÎÒÓ
ÛÙÔÈ¯Â›ˆÓ ÙÔ˘ ¯Â›ÏÔ˘˜ Î·È ÙË˜ Ì‡ÙË˜ ÛÙËÓ Ê˘ÛÈÔÏÔÁÈÎ‹
ÙÔ˘˜ ı¤ÛË Î·Ù¿ ÙËÓ ÚÒÈÌË ¯ÂÈÚÔ˘ÚÁÈÎ‹ ıÂÚ·Â›· ÙˆÓ
·ÛıÂÓÒÓ ÌÂ ¯ÂÈÏÂÔ-Û¯ÈÛÙ›Â˜ Û‡ÌÊˆÓ· ÌÂ ÙÈ˜ ·Ú¯¤˜ ÙË˜ Ì˘˚-
Î‹˜ Â·Ó·‰È·ÌfiÚÊˆÛË˜ Ê·›ÓÂÙ·È Ó· ¤¯ÂÈ ıÂÙÈÎ¤˜ ÂÈ‰Ú¿-
ÛÂÈ˜ ÛÙËÓ ÌÂÙ¤ÂÈÙ· ·‡ÍËÛË Î·È ·Ó¿Ù˘ÍË ÙˆÓ ÎÚ·ÓÈÔÚÔ-
ÛˆÈÎÒÓ ‰ÔÌÒÓ. øÛÙfiÛÔ, ··ÈÙÂ›Ù·È ÈÔ ÛÙÔÈ¯ÂÈÔıÂÙËÌ¤-
ÓË ¤ÚÂ˘Ó· ÁÈ· ÙËÓ ˘ÔÛÙ‹ÚÈÍË ·˘ÙÒÓ ÙˆÓ ÂÓ‰Â›ÍÂˆÓ.
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¢π√ƒ£ø™∏ ∂RRATUM
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.

™ÙÔ ÚÔËÁÔ‡ÌÂÓÔ ÙÂ‡¯Ô˜ ÙË˜ ∂ÏÏËÓÈÎ‹˜ √ÚıÔ‰ÔÓÙÈÎ‹˜
∂ÈıÂÒÚËÛË˜ Î·È ÛÙËÓ ÂÚÁ·Û›·: "°Î·ÓÙ›‰Ë˜ ¡, æˆÌÈ¿‰Ë˜
™, ∆ÔÔ˘˙¤ÏË˜ ¡. ∞Ú·ÈÔ‰ÔÓÙ›·: ·ÈÙÈÔÏÔÁ›· Î·È ·ÓÙÈÌÂÙÒÈ-
ÛË. ∂ÏÏËÓÈÎ‹ √ÚıÔ‰ÔÓÙÈÎ‹ ∂ÈıÂÒÚËÛË 2007;10:75-92."
ÔÈ ÏËÚÔÊÔÚ›Â˜ Û¯ÂÙÈÎ¿ ÌÂ ÙËÓ È‰ÈfiÙËÙ· ÙÔ˘ ‰Â‡ÙÂÚÔ˘ ÂÎ
ÙˆÓ Û˘ÁÁÚ·Ê¤ˆÓ ‰ÂÓ ‹Ù·Ó ÛˆÛÙ¤˜. √ Î. æˆÌÈ¿‰Ë˜ Â›Ó·È
√‰ÔÓÙ›·ÙÚÔ˜ Î·È ºÔÈÙËÙ‹˜ ÙË˜ π·ÙÚÈÎ‹˜ ÙÔ˘ ∞ÚÈÛÙÔÙÂÏÂ›Ô˘
¶·ÓÂÈÛÙËÌ›Ô˘ £ÂÛÛ·ÏÔÓ›ÎË˜.




