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∏ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹ ‰˘ÛÏ·Û›· ·ÔÙÂÏÂ› ÌÈ· Û¿ÓÈ· Û˘ÁÁÂ-
Ó‹ ÛÎÂÏÂÙÈÎ‹ ‰È·Ù·Ú·¯‹ Ô˘ ÂÎ‰ËÏÒÓÂÙ·È Î˘Ú›ˆ˜ ÌÂ ÚÔ-
‚Ï‹Ì·Ù· ÛÙËÓ ‰È¿Ï·ÛË ÙˆÓ ÔÛÙÒÓ ÙÔ˘ ÚÔÛÒÔ˘ Î·È
ÙÔ˘ ıfiÏÔ˘ ÙÔ˘ ÎÚ·Ó›Ô˘ Î·ıÒ˜ Â›ÛË˜ Î·È ÌÂ ·ÙÂÏ‹ ‰È¿-
Ï·ÛË ‹ Ï‹ÚË ¤ÏÏÂÈ„Ë ÙˆÓ ÎÏÂÈ‰ÒÓ. ¶ÚÔ‚Ï‹Ì·Ù· ÂÌÊ·-
Ó›˙ÔÓÙ·È ·ÎfiÌ· ÛÙÔÓ ·ÚÈıÌfi Î·È ÙËÓ ·Ó·ÙÔÏ‹ ÙˆÓ ‰ÔÓÙÈÒÓ
(Shen, 2000). 
∏ ·Ú¯ÈÎ‹ ÂÚÈÁÚ·Ê‹ ÌÂÚÈÎÒÓ ÎÏÈÓÈÎÒÓ ¯·Ú·ÎÙËÚÈÛÙÈÎÒÓ
ÙÔ˘ Û˘Ó‰ÚfiÌÔ˘ Ú·ÁÌ·ÙÔÔÈ‹ıËÎÂ ‹‰Ë ·fi ÙÔÓ ÚÔË-

IINNTTRROODDUUCCTTIIOONN

Cleidocranial dysplasia constitutes a rare congenital dis-
order manifested primarily through problems n the
development of facial and cranial bones, as well as with
partial development or complete absence of the clavi-
cles. Problems also arise on the number and eruption of
teeth. (Shen, 2000).
Some of the syndrome’s clinical characteristics had
already been described at the previous century and find-
ings on a human prehistoric skeleton bearing the syn-
drome’s symptoms were also published (Gorlin et al.,
2001).
The hereditary transmission of the syndrome was initial-
ly reported at 1898; however the etiology and patho-
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AABBSSTTRRAACCTT
Cleidocranial dysplasia is a rare congenital autosomal
inherited skeletal disorder. In the present study a lit-
erature review is performed in order to present the
contemporary views regarding the clinical characteris-
tics, the etiology and pathogenicity of the disease.
Furthermore, diagnostic characteristics are mentioned
for the treatment approach. The clinical manifesta-
tions of the condition are multiple and differential
diagnosis from other syndromes may derive from
genetic control of the patient and his/her family.

KKeeyy wwoorrddss:: Cleidocranial dysplasia, craniofacial defor-
mities
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¶¶EEPPII§§HHææHH
∏ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹ ‰˘ÛÏ·Û›· ·ÔÙÂÏÂ› ÌÈ· Û¿ÓÈ·
Û˘ÁÁÂÓ‹ ·˘ÙÔÛˆÌÈÎ¿ ÌÂÙ·‚È‚·˙fiÌÂÓË ÛÎÂÏÂÙÈÎ‹ ‰È·-
Ù·Ú·¯‹. ™ÙËÓ ·ÚÔ‡Û· ÂÚÁ·Û›· Ú·ÁÌ·ÙÔÔÈÂ›Ù·È ÌÈ·
·Ó·ÛÎfiËÛË ÙË˜ ‚È‚ÏÈÔÁÚ·Ê›·˜ ÚÔÎÂÈÌ¤ÓÔ˘ Ó· ·Ó·-
ÊÂÚıÔ‡Ó ÔÈ Û‡Á¯ÚÔÓÂ˜ ·fi„ÂÈ˜ Ô˘ ·ÊÔÚÔ‡Ó Ù· ÎÏÈ-
ÓÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿, ÙËÓ ·ÈÙÈÔÏÔÁ›· Î·È ·ıÔÁ¤ÓÂÈ·
ÙË˜ ÓfiÛÔ˘. ∂›ÛË˜ ·Ó·Ê¤ÚÔÓÙ·È ‰È·ÁÓˆÛÙÈÎ¿ ÛÙÔÈ¯Â›·
ÁÈ· ÙËÓ ·ÓÙÈÌÂÙÒÈÛË Î·È ıÂÚ·Â˘ÙÈÎ‹ ÙË˜ ÚÔÛ¤ÁÁÈ-
ÛË. ∂›Ó·È ÁÂÁÔÓfi˜ fiÙÈ ˘¿Ú¯ÂÈ ÌÂÁ¿ÏË ÔÈÎÈÏÔÌÔÚÊ›·
ÎÏÈÓÈÎÒÓ ÂÎ‰ËÏÒÛÂˆÓ ÙË˜ ÓfiÛÔ˘ Î·È Ë Ï‹ÚË˜ ÂÈ‚Â-
‚·›ˆÛË ÙË˜ ‡·ÚÍË˜ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹˜ ‰˘ÛÏ·Û›·˜
Î·È Ë ‰È·ÊÔÚÈÎ‹ ‰È¿ÁÓˆÛ‹ ÙË˜ ·fi ¿ÏÏ· Û‡Ó‰ÚÔÌ·
ÌÔÚÂ› Ó· ‰ÔıÂ› ÌÂ ÁÂÓÂÙÈÎfi ¤ÏÂÁ¯Ô ÙÔ˘ ·ÛıÂÓ‹ Î·È
ÙË˜ ÔÈÎÔÁ¤ÓÂÈ·˜ ÙÔ˘.

§§¤¤ÍÍÂÂÈÈ˜̃ ÎÎÏÏÂÂÈÈ‰‰ÈÈ¿¿:: ∫ÏÂÈ‰ÔÎÚ·ÓÈ·Î‹ ‰˘ÛÏ·Û›·, ÎÚ·ÓÈÔ-
ÚÔÛˆÈÎ¤˜ ‰È·Ù·Ú·¯¤˜
∂ÏÏ √ÚıÔ‰ ∂Èı 2008;11:21-33.
¶·ÚÂÏ‹ÊıË: 31.10.2007 – ŒÁÈÓÂ ‰ÂÎÙ‹: 14.12.2007
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ÁÔ‡ÌÂÓÔ ·ÈÒÓ· Î·È ¤¯Ô˘Ó ‰ËÌÔÛÈÂ˘ıÂ› ÛÙÔ ·ÚÂÏıfiÓ
Â˘Ú‹Ì·Ù· ·fi ·ÓıÚÒÈÓÔ ÛÎÂÏÂÙfi ÙË˜ ÚÔ˚ÛÙÔÚÈÎ‹˜ ÂÔ-
¯‹˜, Ô ÔÔ›Ô˜ ¤ÊÂÚÂ Û˘ÌÙÒÌ·Ù· ÙÔ˘ Û˘Ó‰ÚfiÌÔ˘ (Gorlin
Î·È Û˘Ó., 2001).
∞fi ÙÔ 1898 ÚˆÙÔ·Ó·Ê¤ÚıËÎÂ Ë ÎÏËÚÔÓÔÌÈÎ‹ ÌÂÙ·‚›-
‚·ÛË ÙÔ˘ Û˘Ó‰ÚfiÌÔ˘, ·ÏÏ¿ Î·ıÒ˜ ÛÂ ÔÏÏ¤˜ ÂÚÈÙÒ-
ÛÂÈ˜ ·ÛıÂÓÒÓ ‰ÂÓ ·Ú·ÙËÚ‹ıËÎ·Ó ·Ù˘›Â˜ ÛÙËÓ ÎÏÈÓÈÎ‹
ÂÎ‰‹ÏˆÛË ‹ ‰ÂÓ ‚Ú¤ıËÎ·Ó ÛÙÔÈ¯Â›· ÌÂÙ·‚›‚·ÛË˜ ·fi
ÙÔ˘˜ ÁÔÓÂ›˜ ÛÙÔ˘˜ ·ÔÁfiÓÔ˘˜, Ë ·ÈÙÈÔÏÔÁ›· Î·È Ë ·ıÔÁ¤-
ÓÂÛË ÙÔ˘ Û˘Ó‰ÚfiÌÔ˘ ·Ú¤ÌÂÓ·Ó ÁÈ· ÔÏÏ¤˜ ‰ÂÎ·ÂÙ›Â˜
¿ÁÓˆÛÙÂ˜ (Marie Î·È Sainton, 1962). °ÂÓÂÙÈÎ¤˜ ÌÂÏ¤ÙÂ˜
·ÙfiÌˆÓ ÔÈÎÔÁÂÓÂÈÒÓ Ô˘ Ê¤ÚÔ˘Ó ÙÔ Û‡Ó‰ÚÔÌÔ, Î·ıÒ˜
Î·È ÌÂÏ¤ÙÂ˜ ÛÂ ÂÈÚ·Ì·Ùfi˙ˆ· ÛÙ· ÔÔ›· ¤ÁÈÓ·Ó ÚÔÎÏËÙ¤˜
ÌÂÙ·ÏÏ¿ÍÂÈ˜ ÛÂ Û˘ÁÎÂÎÚÈÌ¤ÓÔ ÁÔÓ›‰ÈÔ, ¤¯Ô˘Ó ‰ÒÛÂÈ Ó¤·
ÛÙÔÈ¯Â›· ˆ˜ ÚÔ˜ ÙËÓ ÎÏÈÓÈÎ‹ ÂÎ‰‹ÏˆÛË Î·È ÙÔÓ Ù‡Ô ÙË˜
ÎÏËÚÔÓÔÌÈÎ‹˜ ÌÂÙ·‚›‚·ÛË˜ ÙÔ˘ Û˘Ó‰ÚfiÌÔ˘ (Mudlos,
1999).

∞∞ππ∆∆ππ√√§§√√°°ππ∞∞ –– ¶¶∞∞££√√°°∂∂¡¡∂∂™™∏∏ 

∏ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹ ‰˘ÛÏ·Û›· ·Ó‹ÎÂÈ ÛÙÈ˜ ·˘ÙÔÛˆÌÈÎ¿
ÌÂÙ·‚È‚·˙fiÌÂÓÂ˜ ÎÏËÚÔÓÔÌÈÎ¿ ÓfiÛÔ˘˜. ¶·Ú¿ ÙËÓ ·Ú¯ÈÎ‹
‰È·›ÛÙˆÛË fiÙÈ Ë ÓfiÛÔ˜ ÌÂÙ·‚È‚¿˙ÂÙ·È ÎÏËÚÔÓÔÌÈÎ¿ ÌÂ
ÙÔÓ ˘ÂÚÈÛ¯‡ÔÓÙ· ·˘ÙÔÛˆÌÈÎfi ¯·Ú·ÎÙ‹Ú·, ÌÂÏ¤ÙÂ˜ ·Ùfi-
ÌˆÓ ÔÈÎÔÁÂÓÂÈÒÓ Î·Ù¤‰ÂÈÍ·Ó fiÙÈ Â›Ó·È ‰˘Ó·Ùfi Ó· ÚÔÎ‡-
„Ô˘Ó ·fiÁÔÓÔÈ ·fi ÁÔÓÂ›˜ Ô˘ ‰ÂÓ ÂÌÊ¿ÓÈ˙·Ó Î·ıfiÏÔ˘
ÙËÓ ÓfiÛÔ, Ó· ˘¿ÚÍÂÈ ÎÏËÚÔÓÔÌÈÎ‹ ÌÂÙ·‚›‚·ÛË ˘ÔÏÂÈ-
fiÌÂÓÔ˘ ¯·Ú·ÎÙ‹Ú· ‹ ÌˆÛ·˚ÎÈÛÌfi˜ (Goodman Î·È Û˘Ó.,
1975; Nienhaus Î·È Û˘Ó., 1993; Zackai Î·È Û˘Ó., 1997; Pal
Î·È Û˘Ó., 2007).
∞Ú¯ÈÎ¿ ‰È·Ù˘ÒıËÎÂ Ë ¿Ô„Ë fiÙÈ ÙÔ ˘Â‡ı˘ÓÔ ÁÔÓ›‰ÈÔ
ÁÈ· ÙËÓ ÂÌÊ¿ÓÈÛË ÙÔ˘ Û˘Ó‰ÚfiÌÔ˘ ÙË˜ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹˜
‰˘ÛÏ·Û›·˜ ÂÓÙÔ›˙ÂÙ·È ÛÙÔ ¯ÚˆÌfiÛˆÌ· 6 (Nienhaus Î·È
Û˘Ó., 1993). ∞ÚÁfiÙÂÚ· Ë ÂÌÊ¿ÓÈÛË ÙÔ˘ Û˘Ó‰ÚfiÌÔ˘
Û˘Û¯ÂÙ›ÛÙËÎÂ ÌÂ ÙËÓ ·ÓÙÈÌÂÙ¿ıÂÛË ÙÌËÌ¿ÙˆÓ ÛÙÔ ¯ÚˆÌfi-
ÛˆÌ· 6 (Narahara Î·È Û˘Ó., 1995).
§ÂÙÔÌÂÚ‹˜ ÁÂÓÂÙÈÎfi˜ ¤ÏÂÁ¯Ô˜ ·ÙfiÌˆÓ Ô˘ ÂÌÊ¿ÓÈÛ·Ó ÙÔ
Û‡Ó‰ÚÔÌÔ Î·ıÒ˜ Î·È ÙˆÓ ÔÈÎÔÁÂÓÂÈÒÓ ÙÔ˘˜ ¤‰ˆÛ·Ó ·ÎÚÈ-
‚¤ÛÙÂÚÂ˜ ÏËÚÔÊÔÚ›Â˜ ÁÈ· ÙËÓ ı¤ÛË ÙˆÓ ÌÂÙ·ÏÏ¿ÍÂˆÓ
Î·ıÒ˜ Î·È ÙˆÓ ·ÓÙ›ÛÙÔÈ¯ˆÓ ÁÔÓÈ‰›ˆÓ Ô˘ ÙÔÔÁÚ·ÊÈÎ¿
‚Ú›ÛÎÔÓÙ·È ÛÙÈ˜ ÂÚÈÔ¯¤˜ ·˘Ù¤˜. ∏ ¯·ÚÙÔÁÚ¿ÊËÛË ÙÔ˘
¯ÚˆÌÔÛÒÌ·ÙÔ˜ 6 ¤‰ÂÈÍÂ ‰È·ÁÚ·Ê‹ Î·È ·ÒÏÂÈ· Ê˘ÛÈÔÏÔ-
ÁÈÎ‹˜ ·ÏÏËÏÔ˘¯›·˜ ÛÙËÓ ı¤ÛË p21 (Mundlos Î·È Û˘Ó.,
1995; Feldman Î·È Û˘Ó., 1995; Gelb Î·È Û˘Ó., 1995). 
™ÙË ÂÚÈÔ¯‹ 6p21 ÂÓÙÔ›ÛÙËÎ·Ó ÙÚ›· ÁÔÓ›‰È·, Ù· TCTE1,
MUT Î·È Cbfa1(Runx2), ·fi Ù· ÔÔ›· ÙÔ ÁÔÓ›‰ÈÔ ÙÔ˘ ÌÂÙ·-
ÁÚ·ÊÈÎÔ‡ ·Ú¿ÁÔÓÙ· Cbfa1 ıÂˆÚ‹ıËÎÂ ÙÔ ÈÔ Èı·Ófi ÁÈ·
ÙËÓ ·ıÔÁ¤ÓÂÛË ÙË˜ ÓfiÛÔ˘ (Mundlos Î·È Û˘Ó., 1997). µÚ¤-
ıËÎ·Ó ‰È·ÊfiÚˆÓ Ù‡ˆÓ ÌÂÙ·ÏÏ¿ÍÂÈ˜ ÙÔ˘ ¯ÚˆÌÔÛÒÌ·ÙÔ˜
6p21 Ô˘ Ô‰ËÁÔ‡Ó ÙÂÏÈÎ¿ ÛÙËÓ ·ÒÏÂÈ· ‰Ú¿ÛË˜ ÙÔ˘
·Ú¿ÁÔÓÙ· Cbfa1, ˘Â‡ı˘ÓÂ˜ ÁÈ· ÙËÓ ÂÎ‰‹ÏˆÛË ÙÔ˘ Û˘Ó-
‰ÚfiÌÔ˘. ªÂÏ¤ÙË ·ÙfiÌˆÓ ÔÈÎÔÁÂÓÂÈÒÓ Ô˘ ÂÌÊ¿ÓÈ˙·Ó ÙÔ
Û‡Ó‰ÚÔÌÔ ¤‰ÂÈÍÂ ÌÂÁ¿ÏË ÂÍ·ÙÔÌÈÎÂ˘Ì¤ÓË ÔÈÎÈÏÔÌÔÚÊ›·
ˆ˜ ÚÔ˜ ÙËÓ ÎÏÈÓÈÎ‹ ÂÎ‰‹ÏˆÛË ÙˆÓ Û˘ÌÙˆÌ¿ÙˆÓ ÙÔ˘

genesis of the syndrome remained unknown for many
decades, since no irregularities were observed in many
cases concerning the clinical manifestations or no evi-
dence of transmission from parents to offsprings were
found (Marie and Sainton, 1962). Genetic studies of indi-
viduals from families bearing the syndrome, as well as
experimental studies on transgenic mice gave new data
regarding the syndrome’s clinical manifestation and type
of hereditary transmission (Mundlos, 1999).

EETTIIOOLLOOGGYY--PPAATTHHOOGGEENNEESSIISS

Cleidocranial dysplasia is a disorder with autosomal-
dominant inheritance. Despite early findings that the dis-
ease was inherited in an autosomal dominant manner,
studies of family members have shown that it is possible
to have offsprings manifesting the disease from healthy
parents. Recessive inheritance and mosaicism have also
been reported (Goodman et al., 1975; Nienhaus et al.,
1993; Zackai et al., 1997; Pal et al., 2007).
Initially it was suggested that the responsible gene for
cledocranial dysplasia is located on chromosome 6 (Nien-
haus et al., 1993), while afterwards the appearance of
the syndrome was correlated to transposition of seg-
ments in chromosome 6 (Narahara et al., 1995).
Detailed genetic screening of individuals manifesting the
syndrome and their families gave detailed information
for the location of the mutation as well as corresponding
genes which were located in those areas. The mapping
of chromosome 6 revealed deletion and loss of normal
sequencing in position 21 (Mundlos et al., 1995; Feldman
et al., 1995; Gelb et al., 1995).
Three genes were located in area 6p21, these are TCTE1,
MUT and Cbfa1 (Run2), from which the gene for the
transcription factor Cbfa1 was thought to be most likely
responsible for the pathogenesis of the disease (Mundos
et al., 1997). Several types of mutations in chromosome
6p21 were found hat eventually resulted in the inactiva-
tion of the Cbfa1 gene and are responsible for the man-
ifestation of the syndrome. Studies of family members
who had the syndrome revealed large individualized
diversity regarding the clinical characteristics of the syn-
drome’s symptoms; a finding that was attributed on the
corresponding genotypic diversity (Mundlos et al., 1997;
Baumert et al., 2005). 
Sixteen different types of mutations on various areas of
the gene Cbfa1 were detected and were correlated with
the different clinical manifestations of the syndrome. In
this manner, specific areas and sequences that are impli-
cated in the appearance of mild clinical characteristics to
severe skeletal manifestations as well as individualized
dental anomalies were mapped in great detail.
Normal development and growth of the human skeleton
is achieved through intramembranous and endochondral
ossification processes. During intramembranous ossifica-
tion, the corresponding bone develops through direct
replacement of mesenchymal cell condensations by
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Û˘Ó‰ÚfiÌÔ˘, Â‡ÚËÌ· Ô˘ ·Ô‰fiıËÎÂ ÛÙËÓ ·ÓÙ›ÛÙÔÈ¯Ë
ÁÔÓÔÙ˘ÈÎ‹ ÔÈÎÈÏÔÌÔÚÊ›· (Mundlos Î·È Û˘Ó., 1997;
Baumert Î·È Û˘Ó., 2005). ¢È·ÈÛÙÒıËÎ·Ó ‰ÂÎ·¤ÍÈ ‰È·ÊÔ-
ÚÂÙÈÎÔ› Ù‡ÔÈ ÌÂÙ·ÏÏ¿ÍÂˆÓ ‰È·ÊfiÚˆÓ ÂÚÈÔ¯ÒÓ ÙÔ˘ ÁÔÓÈ-
‰›Ô˘ Cbfa1 ÔÈ ÔÔ›Â˜ Û˘Û¯ÂÙ›ÛÙËÎ·Ó ÌÂ ÙÈ˜ ‰È·ÊÔÚÂÙÈÎ¤˜
ÎÏÈÓÈÎ¤˜ ÂÎ‰ËÏÒÛÂÈ˜ ÙÔ˘ Û˘Ó‰ÚfiÌÔ˘. ŒÙÛÈ, ¯·ÚÙÔÁÚ·Ê‹-
ıËÎ·Ó ÌÂ ÌÂÁ·Ï‡ÙÂÚË ÏÂÙÔÌ¤ÚÂÈ· Û˘ÁÎÂÎÚÈÌ¤ÓÂ˜ ÂÚÈÔ-
¯¤˜ Î·È ·ÏÏËÏÔ˘¯›Â˜ Ô˘ ÂÓÔ¯ÔÔÈÔ‡ÓÙ·È ÁÈ· ÙËÓ ÂÌÊ¿ÓÈ-
ÛË ‹ÈˆÓ ÎÏÈÓÈÎÒÓ ¯·Ú·ÎÙËÚÈÛÙÈÎÒÓ Ì¤¯ÚÈ ‚·ÚÈ¿˜ ÌÔÚ-
Ê‹˜ ÛÎÂÏÂÙÈÎ¤˜ ÂÎ‰ËÏÒÛÂÈ˜ Î·ıÒ˜ Î·È ÌÂÌÔÓˆÌ¤ÓˆÓ Ô‰Ô-
ÓÙÈÎÒÓ ·ÓˆÌ·ÏÈÒÓ (Zhou Î·È Û˘Ó., 1999). 
∏ Ê˘ÛÈÔÏÔÁÈÎ‹ ‰È¿Ï·ÛË Î·È ·‡ÍËÛË ÙÔ˘ ·ÓıÚÒÈÓÔ˘
ÛÎÂÏÂÙÔ‡ Ú·ÁÌ·ÙÔÔÈÂ›Ù·È ÌÂ ÙÈ˜ ‰È·‰ÈÎ·Û›Â˜ ÙË˜ ÂÓ‰Ô-
ÌÂÌ‚Ú·ÓÒ‰Ô˘˜ Î·È ÂÓ‰Ô¯fiÓ‰ÚÈ·˜ ÔÛÙ¤ˆÛË˜. ∫·Ù¿ ÙËÓ
‰È·‰ÈÎ·Û›· ÙË˜ ÂÓ‰ÔÌÂÌ‚Ú·ÓÒ‰Ô˘˜ ÔÛÙ¤ˆÛË˜, Ù· ·ÓÙ›-
ÛÙÔÈ¯· ÔÛÙ¿ Û¯ËÌ·Ù›˙ÔÓÙ·È ·Â˘ıÂ›·˜ Ì¤Ûˆ ÙË˜ ·ÓÙÈÎ·Ù¿-
ÛÙ·ÛË˜ ÙÔ˘ ÌÂÛÂÁ¯˘Ì·ÙÈÎÔ‡ ÔÛÙÈÎÔ‡ ÚÔÏ¿ÛÌ·ÙÔ˜ ·fi
ÔÛÙÂÔ‚Ï¿ÛÙÂ˜ Î·È ÔÛÙÂÔÎ‡ÙÙ·Ú·. ™ÙËÓ ÔÌ¿‰· ·˘Ù‹ ·Ó‹-
ÎÔ˘Ó Ù· ÔÛÙ¿ ÙÔ˘ ıfiÏÔ˘ ÙÔ˘ ÎÚ·Ó›Ô˘ Î·È ÙÔ˘ ÚÔÛÒÔ˘,
ÙÌ‹Ì· ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ Î·È ÙˆÓ ÎÏÂÈ‰ÒÓ. √ ˘fiÏÔÈÔ˜
ÛÎÂÏÂÙfi˜ ÛÙÔ Û‡ÓÔÏfi ÙÔ˘ ‰È·Ï¿ıÂÙ·È Î·È ·˘Í¿ÓÂÈ Ì¤Ûˆ
ÙË˜ ÂÓ‰Ô¯fiÓ‰ÚÈ·˜ ÔÛÙ¤ˆÛË˜. ∞‰È·ÊÔÚÔÔ›ËÙ· ÌÂÛÂÁ¯˘-
Ì·ÙÈÎ¿ Î‡ÙÙ·Ú· ‰ËÌÈÔ˘ÚÁÔ‡Ó ÔÌ¿‰Â˜ Î·È Û˘Ì˘ÎÓÒÛÂÈ˜
Î·È ‰È·ÊÔÚÔÔÈÔ‡ÓÙ·È ÛÂ ¯ÔÓ‰ÚÔ‚Ï¿ÛÙÂ˜. ∞ÎÔÏÔ˘ıÂ› Ô
ÔÏÏ·Ï·ÛÈ·ÛÌfi˜ ÙˆÓ ¯ÔÓ‰ÚÔ‚Ï·ÛÙÒÓ Î·È Ë ·Ú·¿Óˆ
‰È·ÊÔÚÔÔ›ËÛ‹ ÙÔ˘˜ ÛÂ ¯ÔÓ‰ÚÔÎ‡ÙÙ·Ú·, Ù· ÔÔ›· ÛÙ·‰È·-
Î¿ ‰È·ÊÔÚÔÔÈÔ‡ÓÙ·È Î·È ˆÚÈÌ¿˙Ô˘Ó ÛÂ ˘ÂÚÙÚÔÊÈÎ¿
¯ÔÓ‰ÚÔÎ‡ÙÙ·Ú· Ô˘ ¤¯Ô˘Ó ÙËÓ ‰˘Ó·ÙfiÙËÙ· Ó· ·Ú¿ÁÔ˘Ó
ÎÔÏÏ·ÁfiÓÔ Ù‡Ô˘ 10a1. ∫·Ù¿ ÙÔ ÙÂÏÈÎfi ÛÙ¿‰ÈÔ ˆÚ›Ì·Ó-
ÛË˜ ÙˆÓ ˘ÂÚÙÚÔÊÈÎÒÓ ¯ÔÓ‰ÚÔÎ˘ÙÙ¿ÚˆÓ, ·˘Ù¿ ·ÚÔ˘-
ÛÈ¿˙Ô˘Ó ÙËÓ ‰˘Ó·ÙfiÙËÙ· Ó· ·Ú¿ÁÔ˘Ó ÔÛÙÂÔÔÓÙ›ÓË
Î·ıÒ˜ Î·È ·ÁÁÂÈÔÁÂÓÂÙÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜. ∆ÂÏÈÎ¿, Ù· ˘ÂÚ-
ÙÚÔÊÈÎ¿ ¯ÔÓ‰ÚÔÎ‡ÙÙ·Ú· ˆıÔ‡ÓÙ·È ÛÂ ÚÔÁÚ·ÌÌ·ÙÈÛÌ¤ÓÔ
Î˘ÙÙ·ÚÈÎfi ı¿Ó·ÙÔ (·fiÙˆÛË) Î·È ÛÙËÓ ÂÚÈÔ¯‹ Ô˘
Î·Ù·Ï¿Ì‚·Ó·Ó ·ÚÔ˘ÛÈ¿˙ÂÙ·È ÂÓ·Û‚ÂÛÙ›ˆÛË ÙË˜ ÌÂÛÔ-
Î˘ÙÙ¿ÚÈ·˜ Ô˘Û›·˜ Î·È ÂÈÛÚÔ‹ ·ÁÁÂÈ·ÎÒÓ Î·È ÔÛÙÂÔ‚Ï·ÛÙÈ-
ÎÒÓ Î˘ÙÙ¿ÚˆÓ. ∏ ·Ú·¿Óˆ ÔÚÁ·ÓˆÌ¤ÓË ‰È·‰ÈÎ·Û›·
Ô‰ËÁÂ› ÛÙÔÓ Û¯ËÌ·ÙÈÛÌfi ÙË˜ ÏÂÁfiÌÂÓË˜ “·˘ÍËÙÈÎ‹˜
˙ÒÓË˜” fiÔ˘ Ì¤Ûˆ ÙË˜ Û˘Á¯ÚÔÓÈÛÌ¤ÓË˜ ‰È·ÊÔÚÔÔ›ËÛË˜
Î·È ˆÚ›Ì·ÓÛË˜ ÙˆÓ ¯ÔÓ‰ÚÔÎ˘ÙÙ¿ÚˆÓ ÂÈÙÂÏÂ›Ù·È Ë ÔÌ·Ï‹
·‡ÍËÛË ÙˆÓ Ì·ÎÚÒÓ ÔÛÙÒÓ (Inada Î·È Û˘Ó.,1999; Hall Î·È
Û˘Ó., 2000; Takeda Î·È Û˘Ó., 2005).
™Â ÈÛÙÔÏÔÁÈÎ‹ ÌÂÏ¤ÙË ÙË˜ ·˘ÍËÙÈÎ‹˜ ˙ÒÓË˜ ·fi ÙÈ˜ ÏÂ˘-
Ú¤˜ Î·È Ù· Ì·ÎÚ¿ ÔÛÙ¿ ÂÌ‚Ú‡ˆÓ ÌÂ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹
‰˘ÛÏ·Û›· ·Ú·ÙËÚ‹ıËÎÂ ·Ô‰ÈÔÚÁ¿ÓˆÛË ÙˆÓ ¯ÔÓ‰ÚÈ-
ÎÒÓ Î˘ÙÙ·ÚÈÎÒÓ ˙ˆÓÒÓ. ™˘ÁÎÂÎÚÈÌ¤Ó·, ·Ú·ÙËÚ‹ıËÎÂ
ÛËÌ·ÓÙÈÎ‹ ÌÂ›ˆÛË ÙˆÓ ‰È·ÛÙ¿ÛÂˆÓ ÙË˜ ˙ÒÓË˜ ˘ÂÚÙÚÔ-
Ê›·˜ Î·È ÛËÌ·ÓÙÈÎ‹ ÌÂ›ˆÛË ÙˆÓ ÂÈ¤‰ˆÓ ÌÔÚÈ·ÎÒÓ
·Ú·ÁÒÁˆÓ fiˆ˜ (·) ÙÔ˘ ·ÁÁÂÈ·ÎÔ‡ ·˘ÍËÙÈÎÔ‡ ·Ú¿ÁÔ-
ÓÙ· ÙÔ˘ ÂÓ‰ÔıËÏ›Ô˘ (VEGF, Vascular Endothelial Growth
Factor), (‚) ÙË˜ ÌÂÙ·ÏÔÚˆÙÂ˚Ó¿ÛË˜ ıÂÌ¤ÏÈ·˜ Ô˘Û›·˜ 13
(MMP13) Î·È (Á) ÙÔ˘ ÎÔÏÏ·ÁfiÓÔ˘ Ù‡Ô˘ 10a1, Ô˘ ·Ú¿-
ÁÔÓÙ·È ·fi Ù· ¯ÔÓ‰ÚÔÎ‡ÙÙ·Ú· ÙË˜ ˙ÒÓË˜ ·˘Ù‹˜. ∏ ÛËÌ·-
ÓÙÈÎ‹ ÌÂ›ˆÛË ÙˆÓ ÂÈ¤‰ˆÓ ÙˆÓ ·Ú·¿Óˆ ÌÔÚÈ·ÎÒÓ

osteoblasts and osteocytes. Bones of the cranial vault,
the facial skeleton, parts of the mandible and clavicle
belong in this group. The rest of the skeleton develops
through endochondral ossification. Undifferentiated
mesenchymal cells form condensations and differentiate
into chondroblasts. 
Chondoblasts proliferate and further differentiate into
chondrocytes, which gradually mature into hypertrophic
chondrocytes that have the ability to produce collagen
type 10a1. During the final maturation stage, the hyper-
trophic chondrocytes develop the ability to produce
osteopontin and angiogenic factors. Finally, the hyper-
trophic chondrocytes are induced into programmed cell
death (apoptosis) and in the regions they occupied, cal-
cification of the extracellular matrix as well as inflow of
angiogenic and osteoblastic cells is observed. This orga-
nized procedure leads to the formation of the so called
“growth plate” where the normal growth of the long
bones is achieved through synchronized differentiation
and maturation of chondrocytes (Inada et al., 1999; Hall
et al., 2000; Takeda et al., 2005).
In histological studies of the growth plate from the ribs
and long bones of infants with cleidocranial dysplasia,
disorganization of the chondral cellular zone was
observed. Specifically, a significant decrease in the
dimensions of the hypertrophic zone and a significant
decrease on the levels of the molecular factors namely a)
vascular endothelial growth factor (VEGF), b) extracellu-
lar matrix metalloproteinase (MMP13) and c) collagen
type 10a1 that are produced from the chondrocytes of
this zone were observed. This significant reduction on
the levels of the aforementioned molecular factors is
responsible for the developmental and growth problems
of the skeleton in patients with cleidocranial dysplasia
(Zheng et al. 2005).
The importance of the factor Cbfa1 (Runx2) on the devel-
opment and growth of the bones was verified by exper-
imental data where a mutation was induced on the
gene. The homozygotic experimental animal subjects
with inactivated Cbfa1-/- (Runx2-/-) gene died immedi-
ately after birth and demonstrated complete lack of
bones owing to the absence of osteoblastic differentia-
tion (Otto et al., 1997, Komori et al., 1997). Heterozy-
gotic experimental animal subjects Cbfa1+/- (Runx2+/-)
demonstrated similar symptoms to that of humans who
suffer from cleidocranial dyplasia (Mundlos t al., 1997;
Otto et al., 1997; Komori et al., 1997).
The abnormal process of osteoblastic differentiation was
found responsible for the anomalies of bone develop-
ment and growth. In particular, due to the insufficiency
of transcription factor Cbfa1 it’s target genes are not
activated, namely the genes of osteocalcin (Sierra et al.,
2003), VEGF, MMP13, collagen type 10a1, osteopontin
(Zheng et al., 2005) and alkaline phosphatase (Shapiro,
1999), which in turn are characteristic cellular products
of osteoblastic cells. Apart from the skeleton, the factor
Cbfa1 regulates gene expression of dental epithelium



·Ú·ÁfiÓÙˆÓ ÛÙÔ˘˜ ·ÛıÂÓÂ›˜ ÌÂ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹ ‰˘ÛÏ·-
Û›· ÚÔÎ·ÏÂ› ÚÔ‚Ï‹Ì·Ù· ÛÙËÓ ‰È¿Ï·ÛË Î·È ·‡ÍËÛË ÙˆÓ
ÔÛÙÒÓ (Zheng Î·È Û˘Ó., 2005). 
∂È‚Â‚·›ˆÛË ÙË˜ Î·Ù·Ï˘ÙÈÎ‹˜ ÛËÌ·Û›·˜ ÙÔ˘ ·Ú¿ÁÔÓÙ·
Cbfa1 (Runx2) ÛÙËÓ ‰È¿Ï·ÛË Î·È ·‡ÍËÛË ÙˆÓ ÔÛÙÒÓ
¤‰ˆÛ·Ó ÂÈÚ·Ì·ÙÈÎ¿ ‰Â‰ÔÌ¤Ó· ÛÙ· ÔÔ›· ¤ÁÈÓÂ ÚfiÎÏËÛË
ÌÂÙ¿ÏÏ·ÍË˜ ÛÙÔ ·Ú·¿Óˆ ÁÔÓ›‰ÈÔ. ∆· ÔÌfi˙˘Á· ÂÈÚ·Ì·-
Ùfi˙ˆ· Ô˘ Â›¯·Ó Ï‹ÚË ¤ÏÏÂÈ„Ë ÙÔ˘ ÁÔÓÈ‰›Ô˘ Cbfa1 -/-
(Runx2 -/-) ¤ı·ÈÓ·Ó ·Ì¤Ûˆ˜ ÌÂÙ¿ ÙËÓ Á¤ÓÓËÛË Î·È ·ÚÔ˘-
Û›·˙·Ó Ï‹ÚË ¤ÏÏÂÈ„Ë ÔÛÙÒÓ ÏfiÁˆ ·Ô˘Û›·˜ ÔÛÙÂÔ‚Ï·-
ÛÙÈÎ‹˜ ‰È·ÊÔÚÔÔ›ËÛË˜ (Otto Î·È Û˘Ó., 1997; Komori Î·È
Û˘Ó., 1997). ∆· ÂÙÂÚfi˙˘Á· ÂÈÚ·Ì·Ùfi˙ˆ· Cbfa1 +/-
(Runx2 +/-) ·ÚÔ˘Û›·˙·Ó Û˘ÌÙˆÌ·ÙÔÏÔÁ›· ·ÓÙ›ÛÙÔÈ¯Ë ÌÂ
·˘Ù‹ ÙˆÓ ·ÓıÚÒˆÓ Ô˘ ¿Û¯Ô˘Ó ·fi ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹
‰˘ÛÏ·Û›· (Mundlos Î·È Û˘Ó., 1997; Otto Î·È Û˘Ó., 1997;
Komori Î·È Û˘Ó., 1997). 
√È ·ÓˆÌ·Ï›Â˜ ‰È¿Ï·ÛË˜ Î·È ·‡ÍËÛË˜ ÙˆÓ ÔÛÙÒÓ ‚Ú¤ıË-
ÎÂ fiÙÈ ÔÊÂ›ÏÔÓÙ·È Î˘Ú›ˆ˜ ÛÙËÓ ÌË ÔÌ·Ï‹ ‰È·‰ÈÎ·Û›· ÙË˜
‰È·ÊÔÚÔÔ›ËÛË˜ ÙˆÓ ÔÛÙÂÔ‚Ï·ÛÙÒÓ. ∂È‰ÈÎfiÙÂÚ·, ÏfiÁˆ
ÙË˜ ·ÓÂ¿ÚÎÂÈ·˜ ÙÔ˘ ÌÂÙ·ÁÚ·ÊÈÎÔ‡ ·Ú¿ÁÔÓÙ· Cbfa1 ‰ÂÓ
Á›ÓÂÙ·È Ë ··ÈÙÔ‡ÌÂÓË ÂÓÂÚÁÔÔ›ËÛË ÙˆÓ ÁÔÓÈ‰›ˆÓ ÛÙfi-
¯ˆÓ ÙÔ˘, ‰ËÏ·‰‹ ÙˆÓ ÁÔÓÈ‰›ˆÓ ÙË˜ ÔÛÙÂÔÎ·ÏÛ›ÓË˜ (Sierra
Î·È Û˘Ó., 2003), VEGF, MMP13, ÎÔÏÏ·ÁfiÓÔ˘ Ù‡Ô˘ 10a1,
ÔÛÙÂÔÔÓÙ›ÓË˜, (Zheng Î·È Û˘Ó., 2005) Î·È ·ÏÎ·ÏÈÎ‹˜
ÊˆÛÊ·Ù¿ÛË˜ (Shapiro, 1999) Ù· ÔÔ›· ·ÔÙÂÏÔ‡Ó ¯·Ú·-
ÎÙËÚÈÛÙÈÎ¿ ·Ú¿ÁˆÁ· Î˘ÙÙ¿ÚˆÓ Ô˘ ·Ó‹ÎÔ˘Ó ·ÔÎÏÂÈÛÙÈ-
Î¿ ÛÙËÓ ÔÛÙÂÔ‚Ï·ÛÙÈÎ‹ ÛÂÈÚ¿. ∂ÎÙfi˜ ·fi ÙÔÓ ÔÛÙÈÎfi ÛÎÂ-

mesenchymal cells. In this manner its deficiency leads to
the manifestation of the dental anomalies observed in
patients with cleidocranial dysplasia or in the heterozy-
gotic Cbfa1+/- transgenic animals (D’Souza et al., 1999;
Zou et al., 2003).
The study of the cellular mechanisms of dental eruption
on heterozygotic Cbfa1+/- test animal subjects revealed
a decreased number of osteoclasts that contribute to
normal resorption of the alveolar bone during tooth
eruption. The decreased number of osteoclasts in
patients with cleidocranial dysplasia leads to delayed
eruption and increased number of impacted teeth (Yoda
et al., 2004).
In conclusion, the deficiency of transcription factor
Cbfa1 in cleidocranial dysplasia leads to a deregulation
of the morphogenetic mechanisms of skeletal and dental
development and growth. 

CCLLIINNIICCAALL CCHHAARRAACCTTEERRIISSTTIICCSS

The clinical manifestations of cleidocranial dysplacia
mainly involve partial development or complete absence
of the clavicles, which is responsible for the appearance
of narrow and tapered shoulders (Figure 1). The shoul-
ders range of movement is usually increased, allowing
the patient to bring his shoulders in front of his chest
(Maw, 1978; Koch and Hammer, 1978; Golan et al., 2004;
Suba et al., 2005). 
The cranial width is increased due to the delayed or even
absent sutural and fontanel closure of the cranial vault.
Swelling and projection of the frontal bone is observed
with exostosis found on the orbital roof, swelling of the
temporal bones and generalized widening of the cranial
vault disproportionate to the corresponding deficient
growth of the facial bones is observed. Common clinical
characteristics of patients with cleidocranial dysplasia
are deficient growth of the midface, the sinuses, the
zygomatic and nasal bones, recession of the nasal
bridge, wide alar base, small maxilla in all dimensions,
narrow and deep palate and finally decreased lower
facial height. The overall hypoplastic maxilla combined
with the direction of mandibular condylar growth and its
anterior rotation give the impression of a relative or
actual mandibular prognathism (Dan et al., 1980; Jensen
et al., 1995; Kreiborg et al., 1999; Golan et al., 2003). 
Developmental problems of the long bones are
expressed through the patients’ short stature. Dysplasias
of the fingers and curved nails are observed (Figure 2)
(Jarvis et al., 1974; Tyndal et al., 1983; Kaplan et al.,
1991; Mundlos et al., 1997; Cooper et al., 2001).
Problems in the number and eruption of teeth are usual-
ly present (Kreiborg et al., 1999; Shen, 2000). The forma-
tion and eruption of deciduous teeth is normal. Howev-
er, significant problems are observed on the permanent
dentition, that are demonstrated by delayed eruption of
permanent teeth. Usually, the first molars and the
mandibular incisors erupt normally. The delayed eruption

∫ÏÂÈ‰ÔÎÚ·ÓÈ·Î‹ ‰˘ÛÏ·Û›· / Cleidocranial dysplasia HELLENIC ORTHODONTIC REVIEW

24 HELLENIC ORTHODONTIC REVIEW 2008 ñ VOLUME 11 ñ ISSUE 1

∂∂ÈÈÎÎfifiÓÓ·· 11.. ∞ÁfiÚÈ 13 ÂÙÒÓ ÌÂ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹ ‰˘ÛÏ·Û›·.

FFiigguurree 11.. Thirteen years old boy with cleidocranial dysplasia.
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ÏÂÙfi, Ô ·Ú¿ÁÔÓÙ·˜ Cbfa1 Ú˘ıÌ›˙ÂÈ ÙËÓ ¤ÎÊÚ·ÛË ÁÔÓÈ-
‰›ˆÓ ÛÙ· ÌÂÛÂÁ¯˘Ì·ÙÈÎ¿ Î‡ÙÙ·Ú· ÙÔ˘ Ô‰ÔÓÙÈÎÔ‡ ÂÈıËÏ›-
Ô˘. ŒÙÛÈ Ë ·ÓÂ¿ÚÎÂÈ¿ ÙÔ˘ Ô‰ËÁÂ› ÛÙËÓ ÂÎ‰‹ÏˆÛË ÙˆÓ
Ô‰ÔÓÙÈÎÒÓ ·ÓˆÌ·ÏÈÒÓ Ô˘ ·Ú·ÙËÚÔ‡ÓÙ·È ÛÂ ·ÛıÂÓÂ›˜
ÌÂ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹ ‰˘ÛÏ·Û›· ‹ ÛÙ· ÂÙÂÚfi˙˘Á· Cbfa1 +/-
ÂÈÚ·Ì·Ùfi˙ˆ· (D’Souza Î·È Û˘Ó., 1999; Zou Î·È Û˘Ó.,
2003).
∏ ÌÂÏ¤ÙË ÙÔ˘ Î˘ÙÙ·ÚÈÎÔ‡ ÌË¯·ÓÈÛÌÔ‡ ÙË˜ Ô‰ÔÓÙÈÎ‹˜ ·Ó·-
ÙÔÏ‹˜ ÛÂ ÂÙÂÚfi˙˘Á· Cbfa1 +/- ÂÈÚ·Ì·Ùfi˙ˆ· ¤‰ÂÈÍÂ ÌÂÈˆ-
Ì¤ÓÔ ·ÚÈıÌfi ÔÛÙÂÔÎÏ·ÛÙÒÓ, ÔÈ ÔÔ›ÔÈ Û˘Ì‚¿ÏÏÔ˘Ó ÛÙËÓ
ÔÌ·Ï‹ ·ÔÚÚfiÊËÛË ÙË˜ Ê·ÙÓÈ·Î‹˜ ·ÎÚÔÏÔÊ›·˜ ÁÈ· ÙËÓ
·Ó·ÙÔÏ‹ ÙˆÓ ‰ÔÓÙÈÒÓ. ∏ ÌÂ›ˆÛË ÙÔ˘ ·ÚÈıÌÔ‡ ÙˆÓ ÔÛÙÂÔ-
ÎÏ·ÛÙÒÓ ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹ ‰˘ÛÏ·Û›· Ô‰Ë-
ÁÂ› ÛÂ Î·ı˘ÛÙ¤ÚËÛË ·Ó·ÙÔÏ‹˜ Î·È ÛËÌ·ÓÙÈÎÔ‡ ‚·ıÌÔ‡
ÂÁÎÏÂÈÛÌfi ÙˆÓ ‰ÔÓÙÈÒÓ ÙÔ˘˜ (Yoda Î·È Û˘Ó., 2004).
™˘ÌÂÚ·ÛÌ·ÙÈÎ¿, Ë ¤ÏÏÂÈ„Ë ÙÔ˘ ÌÂÙ·ÁÚ·ÊÈÎÔ‡ ·Ú¿ÁÔ-
ÓÙ· Cbfa1 ÛÙËÓ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹ ‰˘ÛÏ·Û›· Ô‰ËÁÂ› ÛÙËÓ
‰È·Ù·Ú·¯‹ ÙˆÓ ÌÔÚÊÔÁÂÓÂÙÈÎÒÓ ÌË¯·ÓÈÛÌÒÓ ‰È¿Ï·ÛË˜
Î·È ·‡ÍËÛË˜ ÙÔ˘ ÛÎÂÏÂÙÔ‡ Î·È ÙˆÓ ‰ÔÓÙÈÒÓ.

∫∫§§ππ¡¡ππ∫∫∞∞ ÃÃ∞∞ƒƒ∞∞∫∫∆∆∏∏ƒƒππ™™∆∆ππ∫∫∞∞

√È ÎÏÈÓÈÎ¤˜ ÂÎ‰ËÏÒÛÂÈ˜ ÙË˜ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹˜ ‰˘ÛÏ·Û›·˜
·ÊÔÚÔ‡Ó Î˘Ú›ˆ˜ ÙËÓ ·ÙÂÏ‹ ‰È¿Ï·ÛË ‹ Ï‹ÚË ¤ÏÏÂÈ„Ë
ÙˆÓ ÎÏÂÈ‰ÒÓ, Ë ÔÔ›· Â›Ó·È ˘Â‡ı˘ÓË ÁÈ· ÙËÓ ÂÌÊ¿ÓÈÛË
ÛÙÂÓÒÓ Î·È ÌÂ ÎÏ›ÛË ÚÔ˜ Ù· Î¿Ùˆ ˆÌÒÓ (∂ÈÎfiÓ· 1). ∆Ô
Â‡ÚÔ˜ ÙˆÓ ÎÈÓ‹ÛÂˆÓ ÙˆÓ ÒÌˆÓ Â›Ó·È Û˘¯Ó¿ ·˘ÍËÌ¤ÓÔ ÂÈ-
ÙÚ¤ÔÓÙ·˜ ÛÙÔÓ ·ÛıÂÓ‹ Ó· Û˘ÌÏËÛÈ¿ÛÂÈ ÙÔ˘˜ ÒÌÔ˘˜ ÙÔ˘
ÌÚÔÛÙ¿ ·fi ÙÔ ıÒÚ·Î· (Maw, 1978; Koch Î·È Hammer,
1978; Golan Î·È Û˘Ó., 2004; Suba Î·È Û˘Ó., 2005).
∆Ô Â‡ÚÔ˜ ÙË˜ ÎÂÊ·Ï‹˜ Â›Ó·È ·˘ÍËÌ¤ÓÔ ÏfiÁˆ ÙË˜ Î·ı˘ÛÙ¤-
ÚËÛË˜ ‹ ·ÎfiÌË Î·È ÌË Û‡ÁÎÏÂÈÛË˜ ÙˆÓ Ú·ÊÒÓ Î·È ÙˆÓ

of the maxillary central incisors is usually the cause for
seeking treatment. Radiographic examination reveals the
presence of a large number of supernumerary teeth. The
appearance of supernumerary teeth is common in the
area of the maxillary incisors as well as in the areas of
the maxillary and mandibular canines and premolars. The
presence of supernumerary teeth not only obstructs
eruption and produces impaction of permanent succes-
sor teeth but also leads to morphological dysplasias of
the crowns and more commonly the roots of the perma-
nent teeth due to deficiency of sufficient space for prop-
er development. In rare cases the presence of supernu-
merary teeth may not be a clinical characteristic of the
syndrome; in contrast, sometimes congenital absence of
some teeth is observed (Jensen and Kreiborg, 1990;
Richardson and Deussen, 1994). An important finding
during clinical examination that may significantly con-
tribute to the timely diagnosis of the syndrome is the
presence of spacing among the mandibular permanent
incisors and the eruption of the second permanent
molars while the rest of the dentition is still deciduous.

DDIIAAGGNNOOSSTTIICC IINNFFOORRMMAATTIIOONN

The delay of permanent teeth eruption usually drives the
patients to seek treatment since the syndrome can
remain undiagnosed until relatively old age or may have
been previously misdiagnosed, because of findings simi-
lar to other syndromes. Inspection of a panoramic radi-
ograph reveals the presence of supernumerary and
impacted teeth (Figure 3).
Quantitative measurements and qualitative assessment
of the cranial and facial structures in relation to the
growth and development of bones and sutures can be
obtained through the lateral and frontal cephalometric
radiographs. In the lateral and frontal radiographs sec-
ondary ossification centres are observed inside the
sutures in addition to others dispersed on the surface of
the cranial vault and mastoid notches. The characteristic
radiological image of alternating density radiolucent and
radioopaque areas is established in this way (Figures 4a,
4b) (Jensen and Kreiborg, 1993; Jensen, 1994).
Studies on lateral cephalometric x-rays of patients with
cleidocranial dysplasia revealed significantly reduced
length of the anterior and posterior cranial base as well
as reduced angle of flexure when compared to normal
subjects (Kreiborg et al., 1981). In addition, increased
horizontal mandibular growth was found, attributed
either to deficient vertical maxillary growth (Ishi et al.,
1998), or to increased length of the body of the
mandible and a small cranial base (Richardson and
Deussen, 1994). Qualitative control of the cranial base
structures demonstrated an increased angulation of the
clivus and decreased dimensions of the hypopheseal
fossa. Furthermore, significant vertical growth of the
mandibular condyle and anterior rotation of the
mandible in relation to the cranial base was observed.

∂∂ÈÈÎÎfifiÓÓ·· 22.. ¢˘ÛÏ·Û›· ÛÙ· ÔÛÙ¿ ÙˆÓ ‰·ÎÙ‡ÏˆÓ Î·È Î˘ÚÙfiÙËÙ· ÛÙ·
Ó‡¯È·.

FFiigguurree 22.. Dysplasia on the bones of the fingers and curving of the
nails.



ËÁÒÓ ÙˆÓ ÔÛÙÒÓ ÙÔ˘ ıfiÏÔ˘ ÙÔ˘ ÎÚ·Ó›Ô˘. ¶·Ú·ÙËÚÂ›Ù·È
‰ÈfiÁÎˆÛË Î·È ÚÔ‚ÔÏ‹ ÙÔ˘ ÌÂÙˆÈ·›Ô˘ ÔÛÙÔ‡ ÌÂ ÂÍÔÛÙÒ-
ÛÂÈ˜ ÛÙËÓ ÔÚÔÊ‹ ÙˆÓ ÔÊı·ÏÌÈÎÒÓ ÎfiÁ¯ˆÓ, ‰ÈÔÁÎÒÛÂÈ˜
ÙˆÓ ÎÚÔÙ·ÊÈÎÒÓ ÔÛÙÒÓ Î·È ÁÂÓÈÎfiÙÂÚ· ‰ÈÂ‡Ú˘ÓÛË ÙÔ˘
ıfiÏÔ˘ ‰˘Û·Ó¿ÏÔÁË ÌÂ ÙËÓ ·ÓÙ›ÛÙÔÈ¯Ë ÂÏÏÈ‹ ·‡ÍËÛË ÙˆÓ
ÔÛÙÒÓ ÙÔ˘ ÚÔÛÒÔ˘. ∫ÏÈÓÈÎfi ¯·Ú·ÎÙËÚÈÛÙÈÎfi ÙˆÓ ·ÛıÂ-
ÓÒÓ ÌÂ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹ ‰˘ÛÏ·Û›· ·ÔÙÂÏÂ› Ë ˘ÔÏ·-
Û›· ÙÔ˘ Ì¤ÛÔ˘ ÚÔÛÒÔ˘, ÙˆÓ ·Ú·ÚÚÈÓÈÎÒÓ ÎfiÏˆÓ,
ÙˆÓ ˙˘ÁˆÌ·ÙÈÎÒÓ Î·È ÚÈÓÈÎÒÓ ÔÛÙÒÓ, ˘Ô¯ÒÚËÛË ÙË˜
Á¤Ê˘Ú·˜ ÙË˜ ÚÈÓfi˜, Ï·ÙÈ¿ ‚¿ÛË ÙË˜ ÚÈÓfi˜, ÌÈÎÚ‹ ¿Óˆ ÁÓ¿-
ıÔ˜ ÛÂ fiÏÂ˜ ÙÈ˜ ‰È·ÛÙ¿ÛÂÈ˜, ÛÙÂÓ‹ Î·È ˘„ËÏ‹ ˘ÂÚÒ· Î·È
Ù¤ÏÔ˜ ÌÂÈˆÌ¤ÓÔ ÚfiÛıÈÔ ‡„Ô˜ ÚÔÛÒÔ˘. ∏ Û˘ÓÔÏÈÎ¿
˘ÔÏ·ÛÙÈÎ‹ ¿Óˆ ÁÓ¿ıÔ˜ ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ÙËÓ Î·ÙÂ‡-
ı˘ÓÛË ÙË˜ ·‡ÍËÛË˜ ÙÔ˘ ÎÔÓ‰‡ÏÔ˘ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ Î·È
ÙËÓ ÚfiÛıÈ· ÛÙÚÔÊ‹ ÙË˜ ‰›ÓÔ˘Ó ÙËÓ ÂÈÎfiÓ· Û¯ÂÙÈÎÔ‡ ‹
Ú·ÁÌ·ÙÈÎÔ‡ ÚÔÁÓ·ıÈÛÌÔ‡ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ (Dann Î·È
Û˘Ó., 1980; Jensen Î·È Û˘Ó., 1995; Kreiborg Î·È Û˘Ó.,
1999; Golan Î·È Û˘Ó., 2003).
¶ÚÔ‚Ï‹Ì·Ù· ‰È¿Ï·ÛË˜ ÛÙ· Ì·ÎÚ¿ ÔÛÙ¿ ÂÎ‰ËÏÒÓÔÓÙ·È
ÌÂ ‚Ú·¯‡ ·Ó¿ÛÙËÌ· ÙˆÓ ·ÛıÂÓÒÓ. ¶·Ú·ÙËÚÔ‡ÓÙ·È
‰˘ÛÏ·Û›Â˜ ÛÙ· ÔÛÙ¿ ‰·ÎÙ‡ÏˆÓ ÙˆÓ ¿ÎÚˆÓ Î·È Î˘ÚÙfiÙË-
Ù· ÛÙ· Ó‡¯È· (∂ÈÎfiÓ· 2) (Jarvis Î·È Û˘Ó., 1974; Tyndal Î·È
Û˘Ó., 1983; Kaplan Î·È Û˘Ó., 1991; Mundlos Î·È Û˘Ó.,
1997; Cooper Î·È Û˘Ó., 2001).
¶ÚÔ‚Ï‹Ì·Ù· ÂÌÊ·Ó›˙ÔÓÙ·È ÛÙÔÓ ·ÚÈıÌfi Î·È ÙËÓ ·Ó·ÙÔÏ‹
ÙˆÓ ‰ÔÓÙÈÒÓ (Kreiborg Î·È Û˘Ó., 1999; Shen, 2000). ∏ ‰È¿-
Ï·ÛË Î·È ·Ó·ÙÔÏ‹ ÙˆÓ ÓÂÔÁÈÏÒÓ ‰ÔÓÙÈÒÓ Ú·ÁÌ·ÙÔÔÈ-
Â›Ù·È Û˘Ó‹ıˆ˜ ¯ˆÚ›˜ È‰È·›ÙÂÚ· ÚÔ‚Ï‹Ì·Ù· Î·È ·ÔÎÏ›ÛÂÈ˜
·fi ÙÔ Ê˘ÛÈÔÏÔÁÈÎfi. øÛÙfiÛÔ, ·Ú·ÙËÚÔ‡ÓÙ·È ÛËÌ·ÓÙÈÎ¿
ÚÔ‚Ï‹Ì·Ù· ÛÙÔÓ ÌfiÓÈÌÔ Ô‰ÔÓÙÈÎfi ÊÚ·ÁÌfi Ô˘ ÂÎ‰ËÏÒ-
ÓÔÓÙ·È ÌÂ Î·ı˘ÛÙ¤ÚËÛË ·Ó·ÙÔÏ‹˜ ÙˆÓ ÌÔÓ›ÌˆÓ ‰ÔÓÙÈÒÓ.
√È ÚÒÙÔÈ ÌfiÓÈÌÔÈ ÁÔÌÊ›ÔÈ Î·È ÔÈ Î¿Ùˆ ÌfiÓÈÌÔÈ ÙÔÌÂ›˜
Û˘Ó‹ıˆ˜ Â›Ó·È Ù· ‰fiÓÙÈ· Ô˘ ·Ó·Ù¤ÏÏÔ˘Ó Ê˘ÛÈÔÏÔÁÈÎ¿. ∏
Î·ı˘ÛÙ¤ÚËÛË ·Ó·ÙÔÏ‹˜ ÙˆÓ ¿Óˆ ÌÔÓ›ÌˆÓ ÙÔÌ¤ˆÓ, Ô˘
Ô‰ËÁÂ› ÙÔ˘˜ ·ÛıÂÓÂ›˜ ÛÙÔ Ó· ·Ó·˙ËÙ‹ÛÔ˘Ó ıÂÚ·Â›· Î·Ù·-
‰ÂÈÎÓ‡ÂÈ Î·ÙfiÈÓ ·ÎÙÈÓÔÁÚ·ÊÈÎÔ‡ ÂÏ¤Á¯Ô˘ ÙËÓ ‡·ÚÍË

Normal bone resorption at the mandibular angle and
anterior surface of the ramus was not observed. The dif-
ferences on the osseous structures were attributed to
changes in the process of resorption and apposition of
bone during development (Kreiborg et al., 1981). 
Radiologic control of the chest reveals aplasia or incom-
plete development of the clavicles (Figure 5). Upper and
lower abdominal x-rays reveal problems in the develop-
ment and calcification of the pelvic bones and pubic sym-
physis (Jarvis and Keats, 1974).
Significant additional information for the accurate topo-
graphic representation of the skeletal structures and
teeth can be obtained though computer tomography
and three dimensional imaging (Kreiborg et al., 1999;
McNamara et al., 1999; Shen, 2000).
Since large individual variation exists regarding the man-
ifestation of the symptoms, absolute verification of the
syndrome’s presence and clear differential diagnosis in
relation to other syndromes can be given only by means
of genetic control of the patient and the family (Mund-
los et al., 1997; Mundlos et al., 1999; Golan et al., 2002;
Pal et al., 2007).

TTRREEAATTMMEENNTT AAPPPPRROOAACCHH

Since patients with cleidocranial dysplasia seek treat-
ment mainly for the dental problems, the dental com-
munity has tried for decades to develop therapeutic pro-
tocols which improve and rehabilitate the functional and
aesthetic problems of the patients. Numerous treatment
approaches have been expressed for correct rehabilita-
tion, which illustrates the sporadic notions that treating
dentists may have. The evolution of dental specialties
demonstrated that it is essential to have an organized
treatment approach for these patients, by a group of
specialists, where each one can contribute with his
expertise for the best treatment outcome. 
Initially, the dentists treated the patients with cleidocra-
nial dysplasia using conventional prosthetic restorations.
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∂∂ÈÈÎÎfifiÓÓ·· 33.. ¶·ÓÔÚ·ÌÈÎ‹ ·ÎÙÈÓÔÁÚ·Ê›·.

FFiigguurree 33.. Panoramic radiograph.
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ÛËÌ·ÓÙÈÎÔ‡ ·ÚÈıÌÔ‡ ˘ÂÚ·Ú›ıÌˆÓ ‰ÔÓÙÈÒÓ. ∏ ÂÌÊ¿ÓÈÛË
ÙˆÓ ˘ÂÚ¿ÚÈıÌˆÓ ‰ÔÓÙÈÒÓ Â›Ó·È Û˘¯ÓfiÙÂÚË ÛÙËÓ ÂÚÈÔ¯‹
ÙˆÓ ¿Óˆ ÙÔÌ¤ˆÓ Î·È ÛÙÈ˜ ÂÚÈÔ¯¤˜ ÙˆÓ ¿Óˆ Î·È Î¿Ùˆ Î˘ÓÔ-
‰fiÓÙˆÓ Î·È ÚÔÁÔÌÊ›ˆÓ. ∏ ·ÚÔ˘Û›· ÙˆÓ ˘ÂÚ¿ÚÈıÌˆÓ
‰ÔÓÙÈÒÓ ÂÎÙfi˜ ·fi ÙËÓ ·ÚÂÌfi‰ÈÛË ÙË˜ ·Ó·ÙÔÏ‹˜ Î·È ÙÔÓ
ÙÂÏÈÎfi ÂÁÎÏÂÈÛÌfi Ô˘ ÚÔÎ·ÏÂ› ÛÙ· ÌfiÓÈÌ· ‰È¿‰Ô¯·
‰fiÓÙÈ·, Ô‰ËÁÂ› Î·È ÛÂ ÌÔÚÊÔÏÔÁÈÎ¤˜ ‰˘ÛÏ·Û›Â˜ ÙË˜ Ì‡ÏË˜
Î·È Û˘¯ÓfiÙÂÚ· ÙË˜ Ú›˙·˜ ÙˆÓ ÌÔÓ›ÌˆÓ ‰ÔÓÙÈÒÓ ÏfiÁˆ ÙË˜
¤ÏÏÂÈ„Ë˜ Â·ÚÎÔ‡˜ ¯ÒÚÔ˘ ÁÈ· ‰È¿Ï·ÛË. ™Â Û¿ÓÈÂ˜ ÂÚÈ-
ÙÒÛÂÈ˜ Ë ·ÚÔ˘Û›· ˘ÂÚ·Ú›ıÌˆÓ ‰ÔÓÙÈÒÓ Â›Ó·È ‰˘Ó·Ùfi
Ó· ÌËÓ ·ÔÙÂÏÂ› ÎÏÈÓÈÎfi ¯·Ú·ÎÙËÚÈÛÙÈÎfi ÙÔ˘ Û˘Ó‰ÚfiÌÔ˘.
∞ÓÙ›ıÂÙ·, Î¿ÔÈÂ˜ ÊÔÚ¤˜ ˘¿Ú¯ÂÈ ·ÎfiÌË Î·È Û˘ÁÁÂÓ‹˜
¤ÏÏÂÈ„Ë Î¿ÔÈˆÓ ‰ÔÓÙÈÒÓ (Jensen Î·È Kreiborg, 1990;
Richardson Î·È Deussen, 1994). ™ËÌ·ÓÙÈÎ‹ Û˘Ì‚ÔÏ‹ ÛÙËÓ
¤ÁÎ·ÈÚË ‰È¿ÁÓˆÛË ÙÔ˘ Û˘Ó‰ÚfiÌÔ˘ ·ÔÙÂÏÂ› Ë Î·Ù¿ ÙËÓ
ÎÏÈÓÈÎ‹ ÂÍ¤Ù·ÛË ·Ú·Ù‹ÚËÛË ÙË˜ ‡·ÚÍË˜ ‰È·ÛÙËÌ¿ÙˆÓ
ÌÂÙ·Í‡ ÙˆÓ ÌÔÓ›ÌˆÓ Î¿Ùˆ ÙÔÌ¤ˆÓ Î·È Ë ·Ó·ÙÔÏ‹ ÙˆÓ ‰Â‡-
ÙÂÚˆÓ ÌÔÓ›ÌˆÓ ÁÔÌÊ›ˆÓ ÂÓÒ Ù·˘Ùfi¯ÚÔÓ· Ô ˘fiÏÔÈÔ˜
ÊÚ·ÁÌfi˜ Â›Ó·È ÓÂÔÁÈÏfi˜ (Golan Î·È Û˘Ó., 2004).

¢¢ππ∞∞°°¡¡øø™™∆∆ππ∫∫∞∞ ™™∆∆√√ππÃÃ∂∂ππ∞∞

∏ Î·ı˘ÛÙ¤ÚËÛË ÙË˜ ·Ó·ÙÔÏ‹˜ ÙˆÓ ÌÔÓ›ÌˆÓ ‰ÔÓÙÈÒÓ Ô‰Ë-
ÁÂ› Û˘¯Ó¿ ÙÔ˘˜ ·ÛıÂÓÂ›˜ ÛÙËÓ ·Ó·˙‹ÙËÛË ıÂÚ·Â›·˜
Î·ıÒ˜ ÙÔ Û‡Ó‰ÚÔÌÔ ÌÔÚÂ› Ó· ÌÂ›ÓÂÈ Â›ÙÂ ·‰È¿ÁÓˆÛÙÔ
Ì¤¯ÚÈ Û¯ÂÙÈÎ¿ ÌÂÁ¿ÏË ËÏÈÎ›· ‹ ·ÎfiÌË Î·È Ó· ¤¯ÂÈ ÚÔËÁË-
ıÂ› Ï¿ıÔ˜ ‰È¿ÁÓˆÛË ÏfiÁˆ ÙË˜ Û˘Ó‡·ÚÍË˜ ÎÔÈÓÒÓ
Û˘ÌÙˆÌ¿ÙˆÓ ÌÂ ¿ÏÏ· Û‡Ó‰ÚÔÌ·. √ ·ÎÙÈÓÔÏÔÁÈÎfi˜ ¤ÏÂÁ-
¯Ô˜ ÌÂ ÔÚıÔ·ÓÙÔÌÔÁÚ¿ÊËÌ· ·ÔÎ·Ï‡ÙÂÈ ÙËÓ ·ÚÔ˘Û›·
ÙˆÓ ˘ÂÚ¿ÚÈıÌˆÓ Î·È ¤ÁÎÏÂÈÛÙˆÓ ‰ÔÓÙÈÒÓ (∂ÈÎfiÓ· 3). 
™ÙË Û˘Ó¤¯ÂÈ· Ì¤Ûˆ ÙË˜ Ï¿ÁÈ·˜ Î·È ÔÈÛıÔÚfiÛıÈ·˜ ÎÂÊ·-

In this manner, assuming that all the impacted teeth can
potentially create extensive odontogenic cysts and bone
defects, they went through extractions of all impacted
teeth and then prosthetic rehabilitation through partial
or complete dentures (Douglas and Greene, 1969;
Winther and Khan, 1972). Other dentists, taking into
consideration the formation of extensive bone defects in
addition to the severity of the surgical extraction of all
permanent teeth considered that a more conservative
approach of patients with cleidocranial dysplasia would
be sounder. They used partial dentures with sufficient
stability and retention as a result of the surgically intact
alveolar bone. The presence of impacted teeth inhibited
further osseous resorption and their extraction was per-
formed only in case they were responsible for the for-
mation of cysts (Kelly and Nakamoto, 1974). In other
cases, surgical exposure of impacted teeth combined
with orthodontic traction was applied. Eruption of some
impacted teeth with favourable positions was assisted
which in turn contributed to the retention of prosthetic
restorations (Hitchin and Fairley, 1974; Weintraub and
Yalisove, 1978).
However, another surgical approach of patients with
cleidocranial dysplasia has been suggested, where all
supernumerary teeth are extracted and surgical auto-
transplantation of permanent teeth in favourable posi-
tions is performed (Becker, 1998).
The low prognosis of the surgical approach and the prob-
lems of conventional prosthetic restorations, since relin-
ing or even replacement of the partial or complete den-
tures may be needed several times during the patient’s
life, led to a combined treatment of surgical and ortho-
dontic rehabilitation (Becker, 1998).

∂∂ÈÈÎÎfifiÓÓ·· 44.. (∞) ¶Ï¿ÁÈ· ÎÂÊ·ÏÔÌÂÙÚÈÎ‹
·ÎÙÈÓÔÁÚ·Ê›· (µ) √ÈÛıÔÚfiÛıÈ·
ÎÂÊ·ÏÔÌÂÙÚÈÎ‹ ·ÎÙÈÓÔÁÚ·Ê›·.

FFiigguurree 44.. (∞) Lateral cephalometric
radiograph (µ) Postero-anterior
cephalometric radiograph.

∞ µ



ÏÔÌÂÙÚÈÎ‹˜ ·ÎÙÈÓÔÁÚ·Ê›·˜ ÌÔÚÔ‡Ó Ó· Á›ÓÔ˘Ó ÙfiÛÔ ÔÛÔ-
ÙÈÎ¤˜ ÌÂÙÚ‹ÛÂÈ˜ fiÛÔ Î·È ÔÈÔÙÈÎ‹ ·ÍÈÔÏfiÁËÛË ÙˆÓ ‰ÔÌÒÓ
ÙÔ˘ ÎÚ·Ó›Ô˘ Î·È ÙÔ˘ ÚÔÛÒÔ˘ ÛÂ Â›Â‰Ô ·‡ÍËÛË˜ Î·È
‰È¿Ï·ÛË˜ ÔÛÙÒÓ Î·È Ú·ÊÒÓ. ™ÙËÓ Ï¿ÁÈ· Î·È ÔÈÛıÔ-
ÚfiÛıÈ· ÎÂÊ·ÏÔÌÂÙÚÈÎ‹ ·ÎÙÈÓÔÁÚ·Ê›· ·Ú·ÙËÚÔ‡ÓÙ·È
‰Â˘ÙÂÚÔÁÂÓ‹ Î¤ÓÙÚ· ÔÛÙ¤ˆÛË˜ ÂÓÙfi˜ ÙˆÓ Ú·ÊÒÓ Î·ıÒ˜
Î·È ‰È¿Û·ÚÙ· ÛÙË ÂÈÊ¿ÓÂÈ· ÙˆÓ ÔÛÙÒÓ ÙÔ˘ ıfiÏÔ˘ ÙÔ˘
ÎÚ·Ó›Ô˘ Î·È ÙˆÓ Ì·ÛÙÔÂÈ‰ÒÓ ·ÔÊ‡ÛÂˆÓ. ªÂ ÙÔÓ ÙÚfiÔ
·˘Ùfi ‰›ÓÂÙ·È ¯·Ú·ÎÙËÚÈÛÙÈÎ‹ ·ÎÙÈÓÔÏÔÁÈÎ‹ ÂÈÎfiÓ· ÌÂ
ÂÓ·ÏÏ·ÛÛfiÌÂÓË˜ ˘ÎÓfiÙËÙ·˜ ·ÎÙÈÓÔ‰È·˘Á¿ÛÂÈ˜ Î·È ÛÎÈ¿-
ÛÂÈ˜ (∂ÈÎfiÓÂ˜ 4·, 4‚) (Jensen Î·È Kreiborg, 1993; Jensen,
1994).
ªÂÏ¤ÙÂ˜ ÛÂ Ï¿ÁÈÂ˜ ÎÂÊ·ÏÔÌÂÙÚÈÎ¤˜ ·ÎÙÈÓÔÁÚ·Ê›Â˜
·ÛıÂÓÒÓ ÌÂ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹ ‰˘ÛÏ·Û›· ¤‰ÂÈÍ·Ó ÛËÌ·-
ÓÙÈÎ¿ ÌÂÈˆÌ¤ÓÔ Ì‹ÎÔ˜ ÚfiÛıÈ·˜ Î·È Ô›ÛıÈ·˜ ‚¿ÛË˜ ÙÔ˘
ÎÚ·Ó›Ô˘ Î·ıÒ˜ Î·È ÌÂÈˆÌ¤ÓË ÁˆÓ›· Î¿Ì„Ë˜ ÛÂ Û‡ÁÎÚÈÛË
ÌÂ Ê˘ÛÈÔÏÔÁÈÎ¿ ¿ÙÔÌ· (Kreiborg Î·È Û˘Ó., 1981). ∞ÎfiÌ·
‚Ú¤ıËÎÂ ·˘ÍËÌ¤ÓË ÔÚÈ˙fiÓÙÈ· ·‡ÍËÛË ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘
Ô˘ ¤¯ÂÈ ·Ô‰ÔıÂ› Â›ÙÂ ÛÙËÓ ¤ÏÏÂÈ„Ë Î·Ù·ÎfiÚ˘ÊË˜ ·‡ÍË-
ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ (Ishi Î·È Û˘Ó.,1998), Â›ÙÂ ÛÂ ·˘ÍËÌ¤-
ÓÔ Ì‹ÎÔ˜ ÙÔ˘ ÛÒÌ·ÙÔ˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ Î·È ÛÂ ÌÈÎÚ‹
ÎÚ·ÓÈ·Î‹ ‚¿ÛË (Richardson Î·È Deussen, 1994). ¶ÔÈÔÙÈ-
Îfi˜ ¤ÏÂÁ¯Ô˜ ÙË˜ ÌÔÚÊÔÏÔÁ›·˜ ÙˆÓ ‰ÔÌÒÓ ÙË˜ ‚¿ÛË˜ ÙÔ˘
ÎÚ·Ó›Ô˘ ¤‰ÂÈÍÂ ÛËÌ·ÓÙÈÎ‹ Î¿Ì„Ë ÙÔ˘ ·ÔÎÏ›Ì·ÙÔ˜ Î·È
ÌÈÎÚ¤˜ ‰È·ÛÙ¿ÛÂÈ˜ ÙÔ˘ ‚fiıÚÔ˘ ÙË˜ ˘fiÊ˘ÛË˜. ∂›ÛË˜,
·Ú·ÙËÚ‹ıËÎÂ ÛËÌ·ÓÙÈÎ‹ Î·Ù·ÎfiÚ˘ÊË ·‡ÍËÛË ÙÔ˘ ÎÔÓ-
‰‡ÏÔ˘ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ Î·È Û˘ÓÔÏÈÎ‹ ÚfiÛıÈ· ÛÙÚÔÊ‹
ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÛÂ Û¯¤ÛË ÌÂ ÙËÓ ÚfiÛıÈ· ‚¿ÛË ÙÔ˘
ÎÚ·Ó›Ô˘. ¢ÂÓ ·Ú·ÙËÚ‹ıËÎÂ Ë Ê˘ÛÈÔÏÔÁÈÎ‹ ·ÔÚÚfiÊË-

Even in the cases where a combined surgical and ortho-
dontic treatment is performed, different methods as well
as different timing of intervention have been suggested.
Surgical extraction of all supernumerary teeth and of all
deciduous teeth with delayed exfoliation has been pro-
posed. During the same surgical session, which takes
place in a hospital under general anaesthesia, the
impacted permanent teeth are exposed and surgical
cement-dressing is placed. Periodic replacement of the
surgical cement follows in order to preserve hygiene,
until the completion of secondary intension healing. In
this manner, osseous bridge formation and covering of
teeth with gummy soft tissue is avoided. Moreover, small
spontaneous eruption of some teeth is permitted and
secure bonding of fixed appliances in a second phase
without presence of blood in the field is allowed
(Richardson and Swinson, 1987; Behlfelt, 1987).
In contrast to the previous method, a gradual therapeu-
tic approach of patients according to their dental age
and root formation of the impacted teeth has been sug-
gested. In this case, the supernumerary and deciduous
teeth are extracted and the impacted permanent upper
incisors are exposed, since the lower permanent incisors
usually erupt normally. Bonding of orthodontic fixed
appliances follows and orthodontic traction for proper
incisor alignment in the dental arch is initiated. During
the first phase of orthodontic treatment, where proper
axial inclinations are given and sufficient incisor exposure
in relation to the upper lip is established, time is given
for root formation of permanent posterior teeth by 2/3
and specifically the permanent canines and premolars. In
this stage, extractions of the deciduous canines and
molars, and supernumerary teeth in the region are per-
formed and the permanent canines and premolars are
exposed. Bonding takes place either at the time of oper-
ation where suturing of the surgical site follows (Becker
et al., 1997) or in a second phase after healing by sec-
ondary intension is completed (Smylski et al., 1974; Hall
and Hyland, 1978).
The large number and some times the broad area of
surgical procedures combined with the prolonged
orthodontic treatment time can potentially produce a
series of problems and complications during the differ-
ent stages of treatment. Trauma to the dental follicles
of impacted teeth can be provoked during surgical
manipulations (Brin et al., 1984; BenBassat et al., 1985).
The premature partial removal of the dental follicle sur-
rounding the impacted teeth brings them in contact
with the surrounding hard and soft tissues. This con-
tact, if not followed by orthodontic traction can lead to
ankylosis or resorption of the root and crown of those
teeth (Kohavi et al., 1984). Moreover, when attempting
to extract supernumerary teeth and in the same time
sufficiently expose impacted teeth, large bony defects
can develop. Consequently, the impacted teeth present
deficient periodontal support during active forced erup-
tion which predisposes to future periodontal problems
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(Kohavi et al., 1984).
During orthodontic treatment, proper anchorage is of
great significance. For this reason, casted lingual and
palatal arches are fabricated, additionally reinforced by
heavy wires welded on the buccal surfaces of the molar
bands. More specifically, the wires are welded after they
have been inserted in the headgear tubes of the upper
molar bands and the lip bumper tubes of the lower
molar bands respectively. On the maxillary heavy wires,
hooks similar to the ones used for intermaxillary fixation
are welded which are used for traction of the impacted
teeth (Becker et al., 1997). In some cases bonding of
orthodontic appliances on deciduous molars and canines
is necessary for anchorage reinforcement during align-
ment of the upper incisors (Angle and Rebellato, 2005).

CCOONNCCLLUUSSIIOONNSS

Cleidocranial dysplasia is a rare congenital disorder of
growth and development of the bones. Inactivation of
the transcription factor Cbfa1 is responsible for the
pathogenesis of the syndrome. This factor regulates mor-
phogenetic mechanisms of growth and development of
the skeleton, as well as gene expression in the mes-
enchymal cells of dental epithelium. In this manner, its
deficiency leads to manifestation of dental anomalies
related to delayed eruption and impaction of the perma-
nent teeth of patients with cleidocranial dysplasia. 
Clinical characteristics of cleidocranial dysplasia are pri-
marily the incomplete development or complete absence
of the clavicles, projection of the frontal bone, hypolasia
of the midface, delayed eruption of permanent teeth. 
Diagnostic means are the panoramic, lateral and pos-
tero-anterior cephalometric radiograph, as well as the
chest and the upper and lower abdominal radiograph.
The use of Computer Tomography and 3D imaging can
potentially provide additional information and attribute
better images of skeletal structures and teeth. Absolute
verification of the presence of cleidocranial dysplacia can
be achieved only by genetic control of the patient. 
The successful treatment of patients with cleidocranial
dysplasia requires good collaboration of dental special-
ties. Principal treatment goal should be the levelling of
permanent teeth in both dental arches, ensuring the
integrity of dental and periodontal tissues. The appropri-
ate functional rehabilitation, accompanied by a success-
ful aesthetic rehabilitation of the teeth and face, signifi-
cantly contributes to the overall improvement of the
patients self esteem and satisfaction.   
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ÛË ÔÛÙÔ‡ ÛÙËÓ ÁˆÓ›· ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ Î·È ÛÙËÓ ÚfiÛıÈ·
ÂÈÊ¿ÓÂÈ· ÙÔ˘ ÎÏ¿‰Ô˘ ÙË˜. √È ‰È·ÊÔÚ¤˜ ÛÙÈ˜ ÔÛÙÈÎ¤˜
‰ÔÌ¤˜ ·Ô‰fiıËÎ·Ó ÛÂ ·ÏÏ·Á¤˜ ÙË˜ ‰È·‰ÈÎ·Û›·˜ ·ÔÚÚfi-
ÊËÛË˜ Î·È ÂÓ·fiıÂÛË˜ ÔÛÙÔ‡ Î·Ù¿ ÙËÓ ‰È¿Ï·ÛË
(Kreiborg Î·È Û˘Ó., 1981). 
√ ·ÎÙÈÓÔÏÔÁÈÎfi˜ ¤ÏÂÁ¯Ô˜ ÙÔ˘ ıÒÚ·Î· ·ÔÎ·Ï‡ÙÂÈ ÙËÓ
·Ï·Û›· ‹ ·ÙÂÏ‹ ‰È¿Ï·ÛË ÙˆÓ ÎÏÂÈ‰ÒÓ (∂ÈÎfiÓ· 5).
∞ÎÙÈÓÔÁÚ·Ê›· ÙË˜ ¿Óˆ Î·È Î¿Ùˆ ÎÔÈÏ›·˜ Ê·ÓÂÚÒÓÂÈ ÚÔ-
‚Ï‹Ì·Ù· ÛÙËÓ ‰È¿Ï·ÛË Î·È ÂÓ·Û‚ÂÛÙ›ˆÛË ÙˆÓ ÔÛÙÒÓ
ÙË˜ ÏÂÎ¿ÓË˜ Î·È ÙË˜ Ë‚ÈÎ‹˜ Û‡ÌÊ˘ÛË˜ (Jarvis Î·È Keats,
1974).
™ËÌ·ÓÙÈÎ¤˜ Û˘ÌÏËÚˆÌ·ÙÈÎ¤˜ ÏËÚÔÊÔÚ›Â˜ ÁÈ· ÙËÓ
ÙÔÔÁÚ·ÊÈÎ‹ Î·Ù·ÓÔÌ‹ ÁÈ· ÙË Î·Ù¿ ÙÔ ‰˘Ó·Ùfi Î·Ï‡ÙÂÚË
·fi‰ÔÛË ÙË˜ Ú·ÁÌ·ÙÈÎ‹˜ ÂÈÎfiÓ·˜ ÙˆÓ ÛÎÂÏÂÙÈÎÒÓ
‰ÔÌÒÓ Î·ıÒ˜ Î·È ÙˆÓ ‰ÔÓÙÈÒÓ ÙˆÓ ·ÛıÂÓÒÓ ÌÔÚÔ‡Ó
Ó· ÏËÊıÔ‡Ó ÌÂ ÙËÓ ¯Ú‹ÛË ·ÍÔÓÈÎ‹˜ ÙÔÌÔÁÚ·Ê›·˜ Î·È
ÙÚÈÛ‰È¿ÛÙ·ÙË˜ ·ÂÈÎfiÓÈÛË˜ (Kreiborg Î·È Û˘Ó., 1999;
McNamara Î·È Û˘Ó., 1999; Shen, 2000).
∫·ıÒ˜ ˘¿Ú¯ÂÈ ÌÂÁ¿ÏË ÂÍ·ÙÔÌÈÎÂ˘Ì¤ÓË ÔÈÎÈÏÔÌÔÚÊ›·

ˆ˜ ÚÔ˜ ÙËÓ ÂÎ‰‹ÏˆÛË ÙˆÓ Û˘ÌÙˆÌ¿ÙˆÓ, Ï‹ÚË˜ ÂÈ-
‚Â‚·›ˆÛË ÙË˜ ‡·ÚÍË˜ ÙÔ˘ Û˘Ó‰ÚfiÌÔ˘ Î·È Û·Ê‹˜ ‰È·-
ÊÔÚÈÎ‹ ‰È¿ÁÓˆÛË ÛÂ Û¯¤ÛË ÌÂ ¿ÏÏ· Û‡Ó‰ÚÔÌ· ÌÔÚÂ›
Ó· ‰ÔıÂ› ÌÂ ÁÂÓÂÙÈÎfi ¤ÏÂÁ¯Ô ÙÔ˘ ·ÛıÂÓ‹ Î·È ÙË˜ ÔÈÎÔÁ¤-
ÓÂÈ·˜ (Mundlos Î·È Û˘Ó., 1997; Mundlos Î·È Û˘Ó., 1999;
Golan Î·È Û˘Ó., 2002; Pal Î·È Û˘Ó., 2007).
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∫·ıÒ˜ ÁÈ· ÙÔ˘˜ ·ÛıÂÓÂ›˜ ÌÂ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹ ‰˘ÛÏ·Û›·
Ù· Ô‰ÔÓÙÈÎ¿ ÚÔ‚Ï‹Ì·Ù· ·ÔÙÂÏÔ‡Ó ÙÔÓ ÛËÌ·ÓÙÈÎfiÙÂÚÔ
ÏfiÁÔ ·Ó·˙‹ÙËÛË˜ Ô‰ÔÓÙÈ·ÙÚÈÎ‹˜ ÂÚ›ı·Ï„Ë˜, Ô Ô‰ÔÓÙÈ·-
ÙÚÈÎfi˜ ÎfiÛÌÔ˜ ÚÔÛ¿ıËÛÂ Â‰Ò Î·È ‰ÂÎ·ÂÙ›Â˜ Ó· ·Ó·-
Ù‡ÍÂÈ ıÂÚ·Â˘ÙÈÎ¿ ÚˆÙfiÎÔÏÏ· Ô˘ ‚ÂÏÙÈÒÓÔ˘Ó Î·È
·ÔÎ·ıÈÛÙÔ‡Ó, Î·Ù¿ ÙÔ ‰˘Ó·ÙfiÓ, Ù· ÏÂÈÙÔ˘ÚÁÈÎ¿ Î·È
·ÈÛıËÙÈÎ¿ ÚÔ‚Ï‹Ì·Ù· ÙˆÓ ·ÛıÂÓÒÓ. °È· ÙËÓ Â›ÙÂ˘ÍË
ÙˆÓ ÛÙfi¯ˆÓ ÔÚı‹˜ ·ÔÎ·Ù¿ÛÙ·ÛË˜ ÙˆÓ Ô‰ÔÓÙÈÎÒÓ ÚÔ-
‚ÏËÌ¿ÙˆÓ ¤¯Ô˘Ó ‰È·Ù˘ˆıÂ› ÔÏÏ¤˜ ıÂÚ·Â˘ÙÈÎ¤˜ ÚÔ-
ÛÂÁÁ›ÛÂÈ˜, ÔÈ ÔÔ›Â˜ ·ÓÙÈÎ·ÙÔÙÚ›˙Ô˘Ó ÙËÓ ÌÂÌÔÓˆÌ¤ÓË
·ÓÙ›ÏË„Ë Ô˘ ÌÔÚÂ› Ó· Ê¤ÚÔ˘Ó ÔÈ ıÂÚ¿ÔÓÙÂ˜ Ô‰ÔÓÙ›·-
ÙÚÔÈ. ∏ ·Ó¿Ù˘ÍË ÙˆÓ Ô‰ÔÓÙÈ·ÙÚÈÎÒÓ ÂÈ‰ÈÎÔÙ‹ÙˆÓ Î·Ù¤-
‰ÂÈÍÂ fiÙÈ Â›Ó·È ··Ú·›ÙËÙË Ë ÔÚÁ·ÓˆÌ¤ÓË ıÂÚ·Â˘ÙÈÎ‹
·ÓÙÈÌÂÙÒÈÛË ÙˆÓ ·ÛıÂÓÒÓ ·fi ÔÌ¿‰· ÂÈ‰ÈÎÒÓ, fiÔ˘ Ô
Î·ı¤Ó·˜ ÌÔÚÂ› Ó· Û˘Ì‚¿ÏÏÂÈ ÌÂ ÙÈ˜ ÂÍÂÈ‰ÈÎÂ˘Ì¤ÓÂ˜ ÁÓÒ-
ÛÂÈ˜ ÁÈ· ÙËÓ Â›ÙÂ˘ÍË ÙÔ˘ Î·Ï‡ÙÂÚÔ˘ ıÂÚ·Â˘ÙÈÎÔ‡ ·Ô-
ÙÂÏ¤ÛÌ·ÙÔ˜.
∞Ú¯ÈÎ¿, ÔÈ Ô‰ÔÓÙ›·ÙÚÔÈ ıÂÚ¿Â˘·Ó ÙÔ˘˜ ·ÛıÂÓÂ›˜ ÌÂ ÎÏÂÈ-
‰ÔÎÚ·ÓÈ·Î‹ ‰˘ÛÏ·Û›· ¯ÚËÛÈÌÔÔÈÒÓÙ·˜ Û˘Ì‚·ÙÈÎ¤˜
ÚÔÛıÂÙÈÎ¤˜ ·ÔÎ·Ù·ÛÙ¿ÛÂÈ˜. ŒÙÛÈ, ıÂˆÚÒÓÙ·˜ fiÙÈ fiÏ·
Ù· ¤ÁÎÏÂÈÛÙ· ‰fiÓÙÈ· ÌÔÚÔ‡Ó ‰˘ÓËÙÈÎ¿ Ó· ‰ËÌÈÔ˘ÚÁ‹-
ÛÔ˘Ó ÂÎÙÂÙ·Ì¤ÓÂ˜ Ô‰ÔÓÙÔÁÂÓÂ›˜ Î‡ÛÙÂÈ˜ Î·È ÔÛÙÈÎ¤˜ Î·Ù·-
ÛÙÚÔÊ¤˜, ÚÔ¤‚·ÈÓ·Ó ÛÂ ÂÍ·ÁˆÁ¤˜ fiÏˆÓ ÙˆÓ ¤ÁÎÏÂÈÛÙˆÓ
ÌÔÓ›ÌˆÓ ‰ÔÓÙÈÒÓ Î·È ÛÙËÓ Û˘Ó¤¯ÂÈ· ÛÂ ÚÔÛıÂÙÈÎ‹ ·Ô-
Î·Ù¿ÛÙ·ÛË ÌÂ ÔÏÈÎ¤˜ ‹ ÌÂÚÈÎ¤˜ Ô‰ÔÓÙÔÛÙÔÈ¯›Â˜ (Douglas
Î·È Greene, 1969; Winther Î·È Khan, 1972). Œ¯ÔÓÙ·˜ ˘’



fi„Ë ÙËÓ ‰ËÌÈÔ˘ÚÁ›· ÌÂÁ¿ÏˆÓ ÔÛÙÈÎÒÓ ÂÏÏÂÈÌÌ¿ÙˆÓ
Î·ıÒ˜ Î·È ÙËÓ ÌÂÁ¿ÏË ‚·Ú‡ÙËÙ· ÙË˜ ¯ÂÈÚÔ˘ÚÁÈÎ‹˜ ·Ê·›-
ÚÂÛË˜ fiÏˆÓ ÙˆÓ ÌÔÓ›ÌˆÓ ÂÁÎÏÂ›ÛÙˆÓ ‰ÔÓÙÈÒÓ, ıÂˆÚ‹-
ıËÎÂ ·fi ¿ÏÏÔ˘˜ ıÂÚ¿ÔÓÙÂ˜ Ô‰ÔÓÙÈ¿ÙÚÔ˘˜ ÛˆÛÙfiÙÂÚË
Ë ÈÔ Û˘ÓÙËÚËÙÈÎ‹ ıÂÚ·Â˘ÙÈÎ‹ ÚÔÛ¤ÁÁÈÛË ÙˆÓ ·ÛıÂ-
ÓÒÓ ÌÂ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹ ‰˘ÛÏ·Û›·. ÃÚËÛÈÌÔÔ›ËÛ·Ó
ÙËÓ Î·Ù·ÛÎÂ˘‹ ÎÈÓËÙÒÓ Ô‰ÔÓÙÔÛÙÔÈ¯ÈÒÓ ÙˆÓ ÔÔ›ˆÓ Ë
ÛÙ·ıÂÚfiÙËÙ· Î·È Ë Û˘ÁÎÚ¿ÙËÛË ‹Ù·Ó Â·ÚÎÂ›˜ ÏfiÁˆ ÙˆÓ
·Ó¤·ÊˆÓ ¯ÂÈÚÔ˘ÚÁÈÎ¿ Ê·ÙÓÈ·ÎÒÓ ·ÎÚÔÏÔÊÈÒÓ. ∏
·ÚÔ˘Û›· ¤ÙÛÈ ÙˆÓ ¤ÁÎÏÂÈÛÙˆÓ ‰ÔÓÙÈÒÓ ·¤ÙÚÂÂ ÙËÓ
·Ú·¿Óˆ ÔÛÙÈÎ‹ ·ÔÚÚfiÊËÛË Î·È Ë ·Ê·›ÚÂÛ‹ ÙÔ˘˜
ÁÈÓfiÙ·Ó ÌfiÓÔ ÛÂ ÂÚÈÙÒÛÂÈ˜ Ô˘ ·˘Ù¿ Â˘ı‡ÓÔÓÙ·Ó ÁÈ·
ÙËÓ ‰ËÌÈÔ˘ÚÁ›· Î‡ÛÙÂˆÓ (Kelly Î·È Nakamoto, 1974). ™Â
¿ÏÏÂ˜ ÂÚÈÙÒÛÂÈ˜ ÂÊ·ÚÌfiÛÙËÎÂ Ë ¯ÂÈÚÔ˘ÚÁÈÎ‹ ·ÔÎ¿-
Ï˘„Ë ‰ÔÓÙÈÒÓ Î·È Û˘Ó‰˘·ÛÌfi˜ ÌÂ ÔÚıÔ‰ÔÓÙÈÎ‹ ıÂÚ·-
Â›·. ŒÙÛÈ, ˘Ô‚ÔËı‹ıËÎÂ Ë ·Ó·ÙÔÏ‹ Î¿ÔÈˆÓ ÂÁÎÏÂ›-
ÛÙˆÓ ‰ÔÓÙÈÒÓ Ô˘ ‚ÚÈÛÎfiÓÙÔ˘Û·Ó ÛÂ Â˘ÓÔ˚Î¤˜ ı¤ÛÂÈ˜ Î·È
Ù· ÔÔ›· ÛÙËÓ Û˘Ó¤¯ÂÈ· Û˘Ó¤‚·ÏÏ·Ó ÛÙËÓ ÛÙ‹ÚÈÍË ÙˆÓ
ÚÔÛıÂÙÈÎÒÓ ·ÔÎ·Ù·ÛÙ¿ÛÂˆÓ Ô˘ ÙÔÔıÂÙ‹ıËÎ·Ó
ÛÙÔ˘˜ ·ÛıÂÓÂ›˜ (Hitchin Î·È Fairley, 1974; Weintraub Î·È
Yalisove, 1978).
øÛÙfiÛÔ, ¤¯ÂÈ ÚÔÙ·ıÂ› ÌÈ· ·ÎfiÌË ¯ÂÈÚÔ˘ÚÁÈÎ‹ ÚÔÛ¤ÁÁÈ-
ÛË ÙˆÓ ·ÛıÂÓÒÓ ÌÂ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹ ‰˘ÛÏ·Û›· Î·È ÛÙËÓ
ÂÚ›ÙˆÛË ·˘Ù‹ Á›ÓÂÙ·È ·Ê·›ÚÂÛË fiÏˆÓ ÙˆÓ ˘ÂÚ¿ÚÈı-
ÌˆÓ ‰ÔÓÙÈÒÓ Î·È ¯ÂÈÚÔ˘ÚÁÈÎ‹ ·˘ÙÔÌÂÙ·ÌfiÛ¯Â˘ÛË ÙˆÓ
ÌÔÓ›ÌˆÓ ‰ÔÓÙÈÒÓ ÛÙÈ˜ ÂÈı˘ÌËÙ¤˜ ı¤ÛÂÈ˜ (Becker, 1998).
∏ ÌÂÈˆÌ¤ÓË ÚfiÁÓˆÛË ÙË˜ ÌÂÌÔÓˆÌ¤ÓË˜ ¯ÂÈÚÔ˘ÚÁÈÎ‹˜
ÚÔÛ¤ÁÁÈÛË˜ ‹ ÙË˜ ¯Ú‹ÛË˜ Û˘Ì‚·ÙÈÎÒÓ ÚÔÛıÂÙÈÎÒÓ
·ÔÎ·Ù·ÛÙ¿ÛÂˆÓ, Î·ıÒ˜ Ú¤ÂÈ Ó· Á›ÓÂÙ·È Â·ÓÂÊ·ÚÌÔ-
Á‹ ‹ ·ÎfiÌË Î·È ·ÓÙÈÎ·Ù¿ÛÙ·ÛË ÙˆÓ ÌÂÚÈÎÒÓ ‹ ÔÏÈÎÒÓ
Ô‰ÔÓÙÔÛÙÔÈ¯ÈÒÓ ·ÚÎÂÙ¤˜ ÊÔÚ¤˜ Î·Ù¿ ÙËÓ ‰È¿ÚÎÂÈ· ÙË˜
˙ˆ‹ ÙˆÓ ·ÛıÂÓÒÓ, Ô‰‹ÁËÛÂ ÛÙËÓ Û˘Ó‰˘·ÛÌ¤ÓË ıÂÚ·-
Â›· ¯ÂÈÚÔ˘ÚÁÈÎ‹˜ Î·È ÔÚıÔ‰ÔÓÙÈÎ‹˜ ·ÔÎ·Ù¿ÛÙ·ÛË˜
(Becker, 1998).
∞ÎfiÌË fiÌˆ˜ Î·È ÛÙÈ˜ ÂÚÈÙÒÛÂÈ˜ fiÔ˘ Á›ÓÂÙ·È Û˘Ó‰˘·-
ÛÌ¤ÓË ¯ÂÈÚÔ˘ÚÁÈÎ‹ Î·È ÔÚıÔ‰ÔÓÙÈÎ‹ ıÂÚ·Â›· ¤¯Ô˘Ó
ÚÔÙ·ıÂ› ‰È·ÊÔÚÂÙÈÎ¤˜ Ì¤ıÔ‰ÔÈ ·Ú¤Ì‚·ÛË˜ Î·ıÒ˜ Î·È
¯ÚÔÓÈÎ‹˜ ÛÙÈÁÌ‹˜ Ô˘ ÂÂÌ‚·›ÓÔ˘Ó ÔÈ ıÂÚ¿ÔÓÙÂ˜. ŒÙÛÈ,
¤¯ÂÈ ÚÔÙ·ıÂ› Ë ÂÊ¿·Í ¯ÂÈÚÔ˘ÚÁÈÎ‹ ·Ê·›ÚÂÛË fiÏˆÓ ÙˆÓ
ÓÂÔÁÈÏÒÓ ‰ÔÓÙÈÒÓ Ô˘ ·Ú·Ì¤ÓÔ˘Ó ¤Ú·Ó ÙÔ˘ ‰¤ÔÓÙÔ˜
ÛÙËÓ ÛÙÔÌ·ÙÈÎ‹ ÎÔÈÏfiÙËÙ· Î·ıÒ˜ Î·È fiÏˆÓ ÙˆÓ ˘ÂÚ¿-
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Swinson, 1987; Behlfelt, 1987).
™Â ·ÓÙ›ıÂÛË ÌÂ ÙËÓ ·Ú·¿Óˆ Ì¤ıÔ‰Ô, ¤¯ÂÈ ÚÔÙ·ıÂ› Ë
ÛÙ·‰È·Î‹ ·ÓÙÈÌÂÙÒÈÛË ÙˆÓ ·ÛıÂÓÒÓ, ·Ó¿ÏÔÁ· ÌÂ ÙËÓ
Ô‰ÔÓÙÈÎ‹ ËÏÈÎ›· ÙÔ˘˜ Î·È ÙÔ ÛÙ¿‰ÈÔ ‰È¿Ï·ÛË˜ ÙˆÓ ÚÈ˙ÒÓ
ÙˆÓ ÂÁÎÏÂ›ÛÙˆÓ ‰ÔÓÙÈÒÓ. ™ÙÈ˜ ÂÚÈÙÒÛÂÈ˜ ·˘Ù¤˜, Á›ÓÂÙ·È
·Ê·›ÚÂÛË ÙˆÓ ÓÂÔÁÈÏÒÓ Î·È ˘ÂÚ¿ÚÈıÌˆÓ ‰ÔÓÙÈÒÓ Î·È
·ÔÎ¿Ï˘„Ë ÙˆÓ ÌÔÓ›ÌˆÓ ¤ÁÎÏÂÈÛÙˆÓ Î˘Ú›ˆ˜ ¿Óˆ ÙÔÌ¤-
ˆÓ, Î·ıÒ˜ ÔÈ Î¿Ùˆ ÙÔÌÂ›˜ Û˘Ó‹ıˆ˜ ·Ó·Ù¤ÏÏÔ˘Ó Ê˘ÛÈÔ-
ÏÔÁÈÎ¿. ∞ÎÔÏÔ˘ıÂ› Û˘ÁÎfiÏÏËÛË ·Á›ˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ
Û˘ÛÎÂ˘ÒÓ Î·È ¤Ó·ÚÍË ÔÚıÔ‰ÔÓÙÈÎ‹˜ ¤ÏÍË˜ ÁÈ· ÙËÓ ‰ÈÂ˘ı¤-
ÙËÛË ÙˆÓ ÙÔÌ¤ˆÓ ÂÓÙfi˜ ÙˆÓ Ô‰ÔÓÙÈÎÒÓ ÙfiÍˆÓ. ∫·Ù¿ ÙËÓ
‰È¿ÚÎÂÈ· ÙË˜ ÚÒÙË˜ Ê¿ÛË˜ ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›-
·˜, ÛÙËÓ ÔÔ›· ·ÔÎ·ı›ÛÙ·ÓÙ·È Ë ÛˆÛÙ‹ ·ÍÔÓÈÎ‹ ÎÏ›ÛË
Î·È Ë Â·ÚÎ‹˜ ÚÔ‚ÔÏ‹ ÙˆÓ ¿Óˆ ÙÔÌ¤ˆÓ ÛÂ Û¯¤ÛË ÌÂ ÙÔ
¿Óˆ ¯Â›ÏÔ˜, ‰›ÓÂÙ·È Ë ¯ÚÔÓÈÎ‹ ‰˘Ó·ÙfiÙËÙ· ÁÈ· Ó· ‰È·-
Ï·ÛÙÔ‡Ó Î·Ù¿ Ù· 2/3 ÔÈ Ú›˙Â˜ ÙˆÓ ÌfiÓÈÌˆÓ Ô›ÛıÈˆÓ
‰ÔÓÙÈÒÓ Î·È Û˘ÁÎÂÎÚÈÌ¤Ó· ÙˆÓ ÌfiÓÈÌˆÓ Î˘ÓÔ‰fiÓÙˆÓ Î·È
ÚÔÁÔÌÊ›ˆÓ. ™ÙÔ ÛÙ¿‰ÈÔ ·˘Ùfi Á›ÓÂÙ·È Ë ¯ÂÈÚÔ˘ÚÁÈÎ‹
·Ê·›ÚÂÛË ÙˆÓ ÓÂÔÁÈÏÒÓ Î˘ÓÔ‰fiÓÙˆÓ Î·È ÁÔÌÊ›ˆÓ, ÙˆÓ
˘ÂÚ¿ÚÈıÌˆÓ ‰ÔÓÙÈÒÓ ÙË˜ ÂÚÈÔ¯‹˜ Î·È Ë ·ÔÎ¿Ï˘„Ë
ÙˆÓ ÌÔÓ›ÌˆÓ Î˘ÓÔ‰fiÓÙˆÓ Î·È ÚÔÁÔÌÊ›ˆÓ. ∏ Û˘ÁÎfiÏ-
ÏËÛË ÙˆÓ ¿ÁÈˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ Û˘ÛÎÂ˘ÒÓ ÂÈÏ¤ÁÂÙ·È
Ó· Á›ÓÂÈ Â›ÙÂ Ù·˘Ùfi¯ÚÔÓ· ÌÂ ÙËÓ ¯ÂÈÚÔ˘ÚÁÈÎ‹ ·ÔÎ¿Ï˘„Ë
ÙˆÓ ÌÔÓ›ÌˆÓ ‰ÔÓÙÈÒÓ Î·È ·ÎÔÏÔ˘ıÂ› Û˘ÚÚ·Ê‹ ÙÔ˘ ÙÚ·‡-
Ì·ÙÔ˜ (Becker Î·È Û˘Ó., 1997) Â›ÙÂ ÛÂ ‰Â‡ÙÂÚË Ê¿ÛË ÌÂÙ¿
·fi ÂÔ‡ÏˆÛË Î·Ù¿ ‰Â‡ÙÂÚÔ ÛÎÔfi (Smylski Î·È Û˘Ó.,
1974; Hall Î·È Hyland, 1978).
√ ÛËÌ·ÓÙÈÎfi˜ ·ÚÈıÌfi˜ Î·È Î¿ÔÈÂ˜ ÊÔÚ¤˜ Ë ÂÎÙÂÙ·Ì¤ÓË
¤ÎÙ·ÛË ÙˆÓ ¯ÂÈÚÔ˘ÚÁÈÎÒÓ ÂÂÌ‚¿ÛÂˆÓ ÛÂ Û˘Ó‰˘·ÛÌfi
ÌÂ ÙÔ Ì·ÎÚÔ¯ÚfiÓÈÔ ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜ Â›Ó·È
‰˘Ó·ÙfiÓ Ó· ‰ËÌÈÔ˘ÚÁ‹ÛÔ˘Ó ÛÂÈÚ¿ ·fi ÚÔ‚Ï‹Ì·Ù· Î·È
ÂÈÏÔÎ¤˜ ÛÙ· ‰È¿ÊÔÚ· ÛÙ¿‰È· ÙË˜ ıÂÚ·Â›·˜. ∆Ú·˘Ì·ÙÈ-
ÛÌfi˜ ÙˆÓ Ô‰ÔÓÙÈÎÒÓ ÛÂÚÌ¿ÙˆÓ ÙˆÓ ¤ÁÎÏÂÈÛÙˆÓ
‰ÔÓÙÈÒÓ ÌÔÚÂ› Ó· ÚÔÎÏËıÂ› Î·Ù¿ ÙËÓ ‰È¿ÚÎÂÈ· ÙˆÓ ¯ÂÈ-
ÚÔ˘ÚÁÈÎÒÓ ¯ÂÈÚÈÛÌÒÓ (Brin Î·È Û˘Ó., 1984; BenBassat
Î·È Û˘Ó., 1985). ∏ ÚfiˆÚË ·Ê·›ÚÂÛË ÙÌ‹Ì·ÙÔ˜ ÙÔ˘ Ô‰Ô-
ÓÙÈÎÔ‡ Û¤ÚÌ·ÙÔ˜ Ô˘ ÂÚÈ‚¿ÏÏÂÈ Ù· ¤ÁÎÏÂÈÛÙ· ‰fiÓÙÈ· Ù·
Ê¤ÚÓÂÈ ÛÂ Â·Ê‹ ÌÂ ÙÔ˘˜ ÂÚÈ‚¿ÏÏÔÓÙÂ˜ ÛÎÏËÚÔ‡˜ Î·È
Ì·Ïı·ÎÔ‡˜ ÈÛÙÔ‡˜. ∏ Â·Ê‹ ·˘Ù‹, Â¿Ó ‰ÂÓ ·ÎÔÏÔ˘ıËıÂ›
ÌÂ ÂÓÂÚÁ‹ ÚÔÛ¿ıÂÈ· ÁÈ· ˘Ô‚Ô‹ıËÛË ÙË˜ ·Ó·ÙÔÏ‹˜
ÙˆÓ ‰ÔÓÙÈÒÓ ÌÂ ÙËÓ ÂÊ·ÚÌÔÁ‹ ÔÚıÔ‰ÔÓÙÈÎÒÓ ‰˘Ó¿ÌÂˆÓ,
Â›Ó·È ‰˘Ó·Ùfi Ó· Ô‰ËÁ‹ÛÂÈ ÛÂ ·ÁÎ‡ÏˆÛË ‹ ·ÔÚÚfiÊËÛË
ÙË˜ Ú›˙·˜ Î·È ÙË˜ Ì‡ÏË˜ ÙˆÓ ‰ÔÓÙÈÒÓ ·˘ÙÒÓ (Kohavi Î·È
Û˘Ó., 1984). ∂›ÛË˜, Î·Ù¿ ÙËÓ ÚÔÛ¿ıÂÈ· ·Ê·›ÚÂÛË˜
ÙˆÓ ˘ÂÚ¿ÚÈıÌˆÓ ‰ÔÓÙÈÒÓ Ù·˘Ùfi¯ÚÔÓ· ÌÂ ÙËÓ ÚÔÛ¿-
ıÂÈ· Â·ÚÎÔ‡˜ ·ÔÎ¿Ï˘„Ë˜ ÙˆÓ ¤ÁÎÏÂÈÛÙˆÓ ‰ÔÓÙÈÒÓ,
ÌÔÚÔ‡Ó Ó· ÚÔÎ·Ï¤ÛÔ˘Ó ÌÂÁ¿ÏÂ˜ ÔÛÙÈÎ¤˜ ‚Ï¿‚Â˜ Î·È
ÔÛÙÈÎ¿ ÂÏÏÂ›ÌÌ·Ù·. ŒÙÛÈ, Ù· ¤ÁÎÏÂÈÛÙ· ‰fiÓÙÈ· ·ÚÔ˘ÛÈ¿-
˙Ô˘Ó ÂÏÏÈ‹ ÂÚÈÔ‰ÔÓÙÈÎ‹ ÛÙ‹ÚÈÍË Î·Ù¿ ÙÔ ÛÙ¿‰ÈÔ ÙË˜
ÂÓÂÚÁ¿ ˘Ô‚ÔËıÔ‡ÌÂÓË˜ ·Ó·ÙÔÏ‹˜ ÙÔ˘˜ ÁÂÁÔÓfi˜ Ô˘
ÚÔ‰È·ı¤ÙÂÈ Î·È ÌÂÏÏÔÓÙÈÎ¿ ÂÚÈÔ‰ÔÓÙÔÏÔÁÈÎ¿ ÚÔ‚Ï‹-
Ì·Ù· (Kohavi Î·È Û˘Ó., 1984). 
∫·Ù¿ ÙËÓ ‰È¿ÚÎÂÈ· ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜, È‰È·›ÙÂ-
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ÙÔÓ ÏfiÁÔ ·˘Ùfi ÂÊ·ÚÌfi˙ÔÓÙ·È ¯˘Ù¤˜ Î·Ù·ÛÎÂ˘¤˜ ˘fi
ÌÔÚÊ‹ ÁÏˆÛÛÈÎÒÓ Î·È ˘ÂÚÒÈˆÓ ÙfiÍˆÓ, ÂÓÈÛ¯˘Ì¤ÓˆÓ ÌÂ
ÚfiÛıÂÙ· ÈÛ¯˘Ú¿ Û‡ÚÌ·Ù· Ô˘ Û˘ÁÎÔÏÏÔ‡ÓÙ·È ÛÙÈ˜
·ÚÂÈ·Î¤˜ ÂÈÊ¿ÓÂÈÂ˜ ÙˆÓ ‰·ÎÙ˘Ï›ˆÓ ÙˆÓ ÌÔÓ›ÌˆÓ ÁÔÌ-
Ê›ˆÓ. ¶ÈÔ Û˘ÁÎÂÎÚÈÌ¤Ó· Ù· Û‡ÚÌ·Ù· Û˘ÁÎÔÏÏÔ‡ÓÙ·È
·ÊÔ‡ ÙÔÔıÂÙËıÔ‡Ó ÂÓÙfi˜ ÙˆÓ ÛˆÏËÓ›ÛÎˆÓ ÙˆÓ ÂÍˆÛÙÔ-
Ì·ÙÈÎÒÓ fiÛÔÓ ·ÊÔÚ¿ ÙËÓ ¿Óˆ ÁÓ¿ıÔ Î·È ÂÓÙfi˜ ÙˆÓ ·ÓÙ›-
ÛÙÔÈ¯ˆÓ ÛˆÏËÓ›ÛÎˆÓ ÙÔ˘ ·ˆıËÙ‹Ú· ÙˆÓ ¯ÂÈÏÒÓ ÛÙËÓ
Î¿Ùˆ ÁÓ¿ıÔ. ∂¿Óˆ ÛÙ· ·ÚÂÈ·Î¿ ÈÛ¯˘Ú¿ Û‡ÚÌ·Ù·
Û˘ÁÎÔÏÏÔ‡ÓÙ·È ¿ÁÎÈÛÙÚ· fiÌÔÈ· ÌÂ Ù· ·˘Ù¿ Ô˘ ¯ÚËÛÈÌÔ-
ÔÈÔ‡ÓÙ·È ÁÈ· ÙËÓ ‰È·ÁÓ·ıÈÎ‹ ·ÎÈÓËÙÔÔ›ËÛË, ÌÂ ÛÎÔfi
ÙËÓ ¤ÏÍË ÙˆÓ ¤ÁÎÏÂÈÛÙˆÓ ‰ÔÓÙÈÒÓ ÌÂ ÚfiÛ‰ÂÛË ÙˆÓ ÂÍ·Ú-
ÙËÌ¿ÙˆÓ ˘Ô‚ÔËıÔ‡ÌÂÓË˜ ·Ó·ÙÔÏ‹˜ ÛÂ ·˘Ù¿ (Becker Î·È
Û˘Ó., 1997). ™Â Î¿ÔÈÂ˜ ÂÚÈÙÒÛÂÈ˜ ÎÚ›ÓÂÙ·È ··Ú·›ÙËÙË Ë
Û˘ÁÎfiÏÏËÛË ¿ÁÈˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÁÎ˘Ï›ˆÓ ÛÙÔ˘˜ ÓÂÔ-
ÁÈÏÔ‡˜ Î˘Ófi‰ÔÓÙÂ˜ Î·È ÁÔÌÊ›Ô˘˜ ÁÈ· ÂÓ›Û¯˘ÛË ÙË˜ ÛÙ‹ÚÈ-
ÍË˜ Î·Ù¿ ÙÔ ÛÙ¿‰ÈÔ ‰ÈÂ˘ı¤ÙËÛË˜ ÙˆÓ ÌÔÓ›ÌˆÓ ÙÔÌ¤ˆÓ
(Angle Î·È Rebellato, 2005).
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∏ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹ ‰˘ÛÏ·Û›· Â›Ó·È ÌÈ· Û¿ÓÈ· Û˘ÁÁÂÓ‹˜
‰È·Ù·Ú·¯‹ ÙË˜ ‰È¿Ï·ÛË˜ Î·È ·‡ÍËÛË˜ ÙˆÓ ÔÛÙÒÓ. ∏
·ıÔÁ¤ÓÂÛË ÙË˜ ÓfiÛÔ˘, Èı·ÓfiÙ·Ù· ÔÊÂ›ÏÂÙ·È ÛÙËÓ ·Ò-
ÏÂÈ· ‰Ú¿ÛË˜ ÙÔ˘ ÌÂÙ·ÁÚ·ÊÈÎÔ‡ ·Ú¿ÁÔÓÙ· Cbfa1. √
·Ú¿ÁÔÓÙ·˜ ·˘Ùfi˜ Ú˘ıÌ›˙ÂÈ ÌÔÚÊÔÁÂÓÂÙÈÎÔ‡˜ ÌË¯·ÓÈ-
ÛÌÔ‡˜ ‰È¿Ï·ÛË˜ Î·È ·‡ÍËÛË˜ ÙÔ˘ ÛÎÂÏÂÙÔ‡ Î·ıÒ˜ Â›-
ÛË˜ Î·È ÙËÓ ¤ÎÊÚ·ÛË ÁÔÓÈ‰›ˆÓ ÛÙ· ÌÂÛÂÁ¯˘Ì·ÙÈÎ¿ Î‡ÙÙ·-
Ú· ÙÔ˘ Ô‰ÔÓÙÈÎÔ‡ ÂÈıËÏ›Ô˘. ŒÙÛÈ Ë ·ÓÂ¿ÚÎÂÈ¿ ÙÔ˘ Ô‰Ë-
ÁÂ› Î·È ÛÙËÓ ÂÎ‰‹ÏˆÛË ÙˆÓ Ô‰ÔÓÙÈÎÒÓ ·ÓˆÌ·ÏÈÒÓ Ô˘
Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ÙËÓ Î·ı˘ÛÙ¤ÚËÛË ·Ó·ÙÔÏ‹˜ Î·È ÙÔÓ ÂÁÎÏÂÈ-
ÛÌfi ÙˆÓ ÌÔÓ›ÌˆÓ ‰ÔÓÙÈÒÓ ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹
‰˘ÛÏ·Û›·.
∫ÏÈÓÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙË˜ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹˜ ‰˘ÛÏ·Û›·˜
Â›Ó·È Î˘Ú›ˆ˜ Ë ·ÙÂÏ‹˜ ‰È¿Ï·ÛË ‹ ¤ÏÏÂÈ„Ë ÙˆÓ ÎÏÂÈ‰ÒÓ,
‰ÈfiÁÎˆÛË Î·È ÚÔ‚ÔÏ‹ ÙÔ˘ ÌÂÙˆÈ·›Ô˘ ÔÛÙÔ‡, ˘ÔÏ·-
Û›· ÙÔ˘ Ì¤ÛÔ˘ ÚÔÛÒÔ˘, ÚÔÁÓ·ıÈÛÌfi˜ ÙË˜ Î¿Ùˆ ÁÓ¿-
ıÔ˘, ˘ÂÚ¿ÚÈıÌ· ‰fiÓÙÈ·, Î·ı˘ÛÙ¤ÚËÛË ·Ó·ÙÔÏ‹˜ ÙˆÓ
ÌÔÓ›ÌˆÓ ‰ÔÓÙÈÒÓ.
¢È·ÁÓˆÛÙÈÎ¿ Ì¤Û· ·ÔÙÂÏÔ‡Ó Ë ·ÓÔÚ·ÌÈÎ‹, Ë Ï¿ÁÈ· Î·È
ÔÈÛıÔÚfiÛıÈ· ÎÂÊ·ÏÔÌÂÙÚÈÎ‹ ·ÎÙÈÓÔÁÚ·Ê›·, Ë ·ÎÙÈÓÔ-
ÁÚ·Ê›· ıÒÚ·ÎÔ˜, ¿Óˆ Î·È Î¿Ùˆ ÎÔÈÏ›·˜. ∏ ¯Ú‹ÛË ·ÍÔÓÈ-
Î‹˜ ÙÔÌÔÁÚ·Ê›·˜ Î·È ÙÚÈÛ‰È¿ÛÙ·ÙË˜ ·ÂÈÎfiÓÈÛË˜ Â›Ó·È
‰˘Ó·Ùfi Ó· ÚÔÛÊ¤ÚÔ˘Ó Û˘ÌÏËÚˆÌ·ÙÈÎ¤˜ ÏËÚÔÊÔÚ›Â˜
Î·È Î·Ï‡ÙÂÚË ·fi‰ÔÛË ÙË˜ ÂÈÎfiÓ·˜ ÙˆÓ ÛÎÂÏÂÙÈÎÒÓ
‰ÔÌÒÓ Î·È ÙˆÓ ‰ÔÓÙÈÒÓ. ¶Ï‹ÚË˜ ÂÈ‚Â‚·›ˆÛË ÙË˜ ‡·Ú-
ÍË˜ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹˜ ‰˘ÛÏ·Û›·˜ ÌÔÚÂ› Ó· ‰ÔıÂ› ÌfiÓÔ
ÌÂ ÁÂÓÂÙÈÎfi ¤ÏÂÁ¯Ô ÙÔ˘ ·ÛıÂÓ‹.
∏ ÂÈÙ˘¯‹˜ ıÂÚ·Â›· ·ÛıÂÓÒÓ ÌÂ ÎÏÂÈ‰ÔÎÚ·ÓÈ·Î‹
‰˘ÛÏ·Û›· ··ÈÙÂ› ÙËÓ Î·Ï¿ ÔÚÁ·ÓˆÌ¤ÓË Û˘ÓÂÚÁ·Û›·
ÙˆÓ Ô‰ÔÓÙÈ·ÙÚÈÎÒÓ ÂÈ‰ÈÎÔÙ‹ÙˆÓ. ¶ÚˆÙ·Ú¯ÈÎfi˜ ÛÙfi¯Ô˜ ÙË˜
ıÂÚ·Â›·˜ ı· Ú¤ÂÈ Ó· Â›Ó·È Ë ÛˆÛÙ‹ ‰ÈÂ˘ı¤ÙËÛË ÙˆÓ
ÌÔÓ›ÌˆÓ ‰ÔÓÙÈÒÓ ÂÓÙfi˜ ÙˆÓ Ô‰ÔÓÙÈÎÒÓ ÙfiÍˆÓ, ‰È·ÛÊ·Ï›-
˙ÔÓÙ·˜ Ù·˘Ùfi¯ÚÔÓ· ÙËÓ ·ÎÂÚ·ÈfiÙËÙ· ÙˆÓ Ô‰ÔÓÙÈÎÒÓ Î·È
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ÂÚÈÔ‰ÔÓÙÈÎÒÓ ÈÛÙÒÓ. ∏ ÛˆÛÙ‹ ÏÂÈÙÔ˘ÚÁÈÎ‹ ·ÔÎ·Ù¿ÛÙ·-
ÛË fiÙ·Ó Û˘ÓÔ‰Â‡ÂÙ·È ·fi ÂÈÙ˘¯‹ ·ÔÎ·Ù¿ÛÙ·ÛË ÙË˜
·ÈÛıËÙÈÎ‹˜ ÙˆÓ ‰ÔÓÙÈÒÓ Î·È ÙÔ˘ ÚÔÛÒÔ˘ Û˘Ì‚¿ÏÏÂÈ
ÛÙËÓ ÁÂÓÈÎfiÙÂÚË ‚ÂÏÙ›ˆÛË ÙË˜ ÂÈÎfiÓ·˜ Î·È ÈÎ·ÓÔÔ›ËÛË˜
ÙˆÓ ·ÛıÂÓÒÓ.
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