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SSUUMMMMAARRYY
AIM: The determination of the position and the size of
the mandible in Class II, division 1 malocclusion is
important, both in diagnosis and in treatment plan of
this specific dentofacial anomaly. The aim of this
investigation is the determination of the position and
the size of the mandible in Greek children aged from
10 to 12 years with Class II, division 1 malocclusion,
and the investigation of the possible differences
between genders.
DESIGN: Descriptive study.
SETTING: The material of the study was collected in
1992 and derived from the archives of four orthodon-
tic practices in Thessaloniki.
MATERIAL AND METHODS: After review of the files of
all the patients treated in four orthodontic practices,
136 lateral cephalometric radiographs of children
aged from 10 to 12 years were selected. The radi-
ographs came from the same laboratory and fulfilled
the criteria of the study.
MAIN MEASUREMENTS: The facial angle, the S-N-B
angle, the S-N-Pog angle, the mandibular plane angle,
the facial axis angle, the lower facial angle, the
anteroposterior ramus position, the mandibular body
length, and the mandibular ramus height.
RESULTS: a) The mandible is retrognathic b) the length
and the height of the mandibular body were found
small c) the individuals of the sample of this research

¶¶∂∂ƒƒππ§§∏∏ææ∏∏
™∫√¶√™: √ Î·ıÔÚÈÛÌfi˜ ÙË˜ ı¤ÛË˜ Î·È ÙÔ˘ ÌÂÁ¤ıÔ˘˜
ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÛÙËÓ ∆¿ÍË ππ, Î·ÙËÁÔÚ›· 1 Î·Ù¿
Angle Â›Ó·È ÛËÌ·ÓÙÈÎ‹, ÙfiÛÔ ÛÙËÓ ‰È¿ÁÓˆÛË fiÛÔ Î·È
ÛÙÔ Û¯¤‰ÈÔ ıÂÚ·Â›·˜ ÙË˜ Û˘ÁÎÂÎÚÈÌ¤ÓË˜ Ô‰ÔÓÙÔÚÔ-
ÛˆÈÎ‹˜ ·ÓˆÌ·Ï›·˜. ™ÎÔfi˜ ÙË˜ ÂÚÂ˘ÓËÙÈÎ‹˜ ·˘Ù‹˜
ÂÚÁ·Û›·˜ Â›Ó·È Ô Î·ıÔÚÈÛÌfi˜ ÙË˜ ı¤ÛË˜ Î·È ÙÔ˘ ÌÂÁ¤-
ıÔ˘˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÂÏÏËÓÔ·›‰ˆÓ ËÏÈÎ›·˜ 10-12
ÂÙÒÓ ÌÂ Û˘ÁÎÏÂÈÛÈ·Î‹ ·ÓˆÌ·Ï›· ∆¿ÍË˜ ππ, Î·ÙËÁÔÚ›·
1 Î·Ù¿ Angle Î·È Ë ‰ÈÂÚÂ‡ÓËÛË ÙˆÓ Èı·ÓÒÓ ‰È·ÊÔ-
ÚÒÓ ÌÂÙ·Í‡ ÙˆÓ ‰‡Ô Ê‡ÏˆÓ. 
™Ã∂¢π∞™ª√™ ª∂§∂∆∏™: ¶ÂÚÈÁÚ·ÊÈÎ‹ ÌÂÏ¤ÙË
Ãƒ√¡√™ ∫∞π ∆√¶√™ ¢ƒ∞™∏™: ∆Ô ˘ÏÈÎfi ÙË˜ ÌÂÏ¤ÙË˜
Û˘ÁÎÂÓÙÚÒıËÎÂ ÙÔ 1992 Î·È ÚÔ¤Ú¯ÂÙ·È ·fi Ù·
·Ú¯Â›· ÙÂÛÛ¿ÚˆÓ È‰ÈˆÙÈÎÒÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ È·ÙÚÂ›ˆÓ
ÛÙËÓ £ÂÛÛ·ÏÔÓ›ÎË.
À§π∫√ ∫∞π ª∂£√¢√π: ªÂÙ¿ ·fi ·Ó·ÛÎfiËÛË ÙˆÓ
Ê·Î¤ÏˆÓ fiÏˆÓ ÙˆÓ ·ÛıÂÓÒÓ Ô˘ ıÂÚ·Â‡ÙËÎ·Ó ÛÂ
Ù¤ÛÛÂÚ· È‰ÈˆÙÈÎ¿ ÔÚıÔ‰ÔÓÙÈÎ¿ È·ÙÚÂ›· ÂÈÏ¤¯ÙËÎ·Ó
136 Ï¿ÁÈÂ˜ ÎÂÊ·ÏÔÌÂÙÚÈÎ¤˜ ·ÎÙÈÓÔÁÚ·Ê›Â˜ ·È‰ÈÒÓ
ËÏÈÎ›·˜ 10-12 ÂÙÒÓ Ô˘ ÚÔ¤Ú¯ÔÓÙ·Ó ·fi ÙÔ ›‰ÈÔ
·ÎÙÈÓÔÁÚ·ÊÈÎfi ÂÚÁ·ÛÙ‹ÚÈÔ Î·È ÏËÚÔ‡Û·Ó Ù· ÎÚÈÙ‹-
ÚÈ· ÙË˜ ÌÂÏ¤ÙË˜. 
∫Àƒπ∂™ ª∂∆ƒ∏™∂π™: ∏ ÚÔÛˆÈÎ‹ ÁˆÓ›·, Ë ÁˆÓ›· S-
N-B, Ë ÁˆÓ›· S-N-Pog, Ë ÁˆÓ›· ÙÔ˘ ÂÈ¤‰Ô˘ ÙË˜ Î¿Ùˆ
ÁÓ¿ıÔ˘, Ë ÁˆÓ›· ÙÔ˘ ÚÔÛˆÈÎÔ‡ ¿ÍÔÓ·, ÙÔ ‡„Ô˜ ÙÔ˘
Î¿Ùˆ ÚÔÛÒÔ˘, Ë ÚÔÛıÈÔ›ÛıÈ· ı¤ÛË ÙÔ˘ ÎÏ¿‰Ô˘
ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘, ÙÔ Ì‹ÎÔ˜ ÙÔ˘ ÛÒÌ·ÙÔ˜ ÙË˜ Î¿Ùˆ
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IINNTTRROODDUUCCTTIIOONN

In epidemiological studies accomplished in several popu-
lations, it was established that the incidence of Class I,
division 1 malocclusion varies among races and nations
(Haynes, 1970, Thilader, 1973; Garner and Butt, 1985; El
Mangoury and Mostafa, 1990; Lew et al., 1993; Brunelle
et al., 1996; Proffit et al., 1990, 1998; Onyeaso, 2004;
Donaie et al., 2006). In a total of 8018 children in North
Greece aged from 12 to 14 years, Class I, division 1 was
found in a percentage of 11.81% (∫olokithas et al.,
1990).
The etiology of Class I, division 1 malocclusion is a result
of many factors affecting the growth and the develop-
ment of the craniofacial complex, and many times it is
possible that a specific factor cannot be implicated
(Kurol et al., 1995; McNamara, 2000; Proffit, 2000).
Although it is difficult to recognize the exact etiology of
this malocclusion, we have to know the possible cause or
causes, which have to be taken into consideration in the
treatment planning.
The length and the position of the mandible are essen-
tial characteristics of this malocclusion. Rothstein (1971),
and Adams and Kerr (1981) report that the effective
mandibular length in Class II, division 1 patients does
not differ from that of Class I individuals. Ishii et al.
(2001) found in Japanese aged from 8 to 15 years that
the mandibular ramus height, measured as the distance
Ar-Go, is statistically significant lower than that of nor-
mal individuals, while the mandibular body, measured as
the distance Go-Me, was not found to differ from that of
normal individuals. The majority of researchers, however,
conclude that the mandible is retrognathic in relation to
other cranial structures (Elsasser and Wylie, 1943; Dre-
lich, 1948; Renfroe, 1948; Nelson and Higley, 1948; Craig,
1951; Blair, 1954; Henry, 1957; Hunter, 1967; Hitchcock,
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™Â ÂÈ‰ËÌÈÔÏÔÁÈÎ¤˜ ÌÂÏ¤ÙÂ˜ Ô˘ ¤ÁÈÓ·Ó ÛÂ ‰È¿ÊÔÚÔ˘˜ ÏË-
ı˘ÛÌÔ‡˜ ‰È·ÈÛÙÒıËÎÂ fiÙÈ Ë Û˘¯ÓfiÙËÙ· ÙË˜ Ô‰ÔÓÙÔÁÓ·ıÈ-
Î‹˜ ·ÓˆÌ·Ï›·˜ ∆¿ÍË˜ ππ, Î·ÙËÁÔÚ›· 1 Î·Ù¿ Angle ÔÈÎ›ÏÂÈ
·fi Ê˘Ï‹ ÛÂ Ê˘Ï‹ Î·È ·fi ÂıÓfiÙËÙ· ÛÂ ÂıÓfiÙËÙ· (Haynes,
1970, Thiladerã, 1973; Garner Î·È Butt, 1985; El Mangoury
Î·È Mostafa, 1990; Lew Î·È Û˘Ó., 1993; Brunelle Î·È Û˘Ó.,
1996; Proffit Î·È Û˘Ó., 1990, 1998; Onyeaso, 2004; Donaie
Î·È Û˘Ó., 2006). ™ÙË µ. ∂ÏÏ¿‰· ÛÂ Û‡ÓÔÏÔ 8018 ·È‰ÈÒÓ
ËÏÈÎ›·˜ 12-14 ÂÙÒÓ ‚Ú¤ıËÎÂ Ë ∆¿ÍË II Î·ÙËÁÔÚ›· 1 ÛÂ
ÔÛÔÛÙfi 11,81% (∫olokithas Î·È Û˘Ó., 1990).
∏ ·ÈÙÈÔÏÔÁ›· ÙË˜ Ô‰ÔÓÙÔÚÔÛˆÈÎ‹˜ ·ÓˆÌ·Ï›·˜ ÙË˜ ∆¿ÍË˜
ππ, Î·ÙËÁÔÚ›· 1 Î·Ù¿ Angle Â›Ó·È ·ÔÙ¤ÏÂÛÌ· ÔÏÏÒÓ
·Ú·ÁfiÓÙˆÓ Ô˘ ÂËÚÂ¿˙Ô˘Ó ÙËÓ ·‡ÍËÛË Î·È ·Ó¿Ù˘ÍË
ÙÔ˘ Ô‰ÔÓÙÔÚÔÛˆÈÎÔ‡ Û˘ÌÏ¤ÁÌ·ÙÔ˜ Î·È ÔÏÏ¤˜ ÊÔÚ¤˜
Â›Ó·È Èı·ÓfiÓ Ó· ÌËÓ ÌÔÚÂ› Ó· ÂÓÔ¯ÔÔÈËıÂ› ¤Ó·˜ Û˘ÁÎÂ-
ÎÚÈÌ¤ÓÔ˜ ·Ú¿ÁÔÓÙ·˜ (Kurol Î·È Û˘Ó., 1995; McNamara,
2000; Proffit, 2000). ¶·ÚfiÏÔ Ô˘ Â›Ó·È ‰‡ÛÎÔÏÔ Ó· ÁÓˆ-
Ú›˙Ô˘ÌÂ ÙËÓ ·ÎÚÈ‚‹ ·ÈÙÈÔÏÔÁ›· Ô˘ ÚÔÎ¿ÏÂÛÂ ÙËÓ ·Óˆ-
Ì·Ï›· ·˘Ù‹, Ú¤ÂÈ Ó· ÁÓˆÚ›˙Ô˘ÌÂ ÙËÓ Èı·Ó‹ ·ÈÙ›· ‹
·ÈÙ›Â˜, ÙÈ˜ ÔÔ›Â˜ Î·È Ú¤ÂÈ Ó· Ï¿‚Ô˘ÌÂ ˘fi„Ë ÛÙÔÓ Û¯Â-
‰È·ÛÌfi ÙË˜ ıÂÚ·Â›·˜. 
µ·ÛÈÎfi ¯·Ú·ÎÙËÚÈÛÙÈÎfi ÙË˜ ·ÓˆÌ·Ï›·˜ ·˘Ù‹˜ ·ÔÙÂÏÂ› ÙÔ
Ì¤ÁÂıÔ˜ Î·È Ë ı¤ÛË ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘. √È Rothstein (1971)
Î·È Adams Î·È Kerr (1981) ·Ó·Ê¤ÚÔ˘Ó fiÙÈ ÙÔ ·fiÏ˘ÙÔ
Ì¤ÁÂıÔ˜, Ì‹ÎÔ˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ·ÓˆÌ·Ï›·
∆¿ÍË˜ ππ Î·ÙËÁÔÚ›· 1 ‰Â ‰È·Ê¤ÚÂÈ ·fi ·˘Ùfi ÛÂ ¿ÙÔÌ· ÌÂ
∆¿ÍË π. √ Ishii Î·È ÔÈ Û˘ÓÂÚÁ¿ÙÂ˜ ÙÔ˘ (2001) ‚Ú‹Î·Ó fiÙÈ ÙÔ
Ì‹ÎÔ˜ ÙÔ˘ ÎÏ¿‰Ô˘ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÛÂ π¿ˆÓÂ˜ 8-15 ÂÙÒÓ
ÌÂ ·ÓˆÌ·Ï›· ∆¿ÍË˜ ππ Î·ÙËÁÔÚ›·˜ 1, Ô˘ ÌÂÙÚ‹ıËÎÂ ÌÂ ÙËÓ

ÁÓ¿ıÔ˘ Î·È ÙÔ ‡„Ô˜ ÙÔ˘ ÎÏ¿‰Ô˘ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘. 
∞¶√∆∂§∂™ª∞∆∞: ·) H Î¿Ùˆ ÁÓ¿ıÔ˜ Â›Ó·È ÔÈÛıÔÁÓ·-
ıÈÎ‹ ‚) ÙÔ Ì‹ÎÔ˜ Î·È ‡„Ô˜ ÙÔ˘ ÎÏ¿‰Ô˘ ÙÔ˘ ÛÒÌ·ÙÔ˜
ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ·Ú·ÙËÚ‹ıËÎ·Ó ÌÈÎÚ¿. Á) Ù· ¿ÙÔÌ·
ÙÔ˘ ‰Â›ÁÌ·ÙÔ˜ ÙË˜ ¤ÚÂ˘Ó·˜ ·˘Ù‹˜, ÙÂ›ÓÔ˘Ó ÚÔ˜ ÙÔ
‰ÔÏÈ¯ÔÚfiÛˆÔ ÛÎÂÏÂÙÈÎfi Ù‡Ô Î·È ‰) ‰ÂÓ ‚Ú¤ıËÎ·Ó
‰È·ÊÔÚ¤˜ ÌÂÙ·Í‡ ÙˆÓ ‰‡Ô Ê‡ÏˆÓ ÂÎÙfi˜ ·fi ÙÔ ‡„Ô˜
ÙÔ˘ ÎÏ¿‰Ô˘ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ Ô˘ ‚Ú¤ıËÎÂ ÛÙ·ÙÈÛÙÈÎ¿
ÛËÌ·ÓÙÈÎ¿ ÌÂÁ·Ï‡ÙÂÚÔ ÛÙ· ·ÁfiÚÈ· ·fi fiÙÈ ÛÙ· ÎÔÚ›-
ÙÛÈ·.

§§¤¤ÍÍÂÂÈÈ˜̃ ÎÎÏÏÂÂÈÈ‰‰ÈÈ¿¿:: ™˘ÁÎÏÂÈÛÈ·Î‹ ·ÓˆÌ·Ï›· ∆¿ÍË˜ ππ, Î¿Ùˆ
ÁÓ¿ıÔ˜, ÎÂÊ·ÏÔÌÂÙÚ›· 
∂ÏÏ √ÚıÔ‰ ∂Èı 2007;10:41-52.
¶·ÚÂÏ‹ÊıË: 07.12.2006 – ŒÁÈÓÂ ‰ÂÎÙ‹: 02.05.2007

tend to the dolichofacial skeletal type and d) no dif-
ferences were observed between genders with the
exception of the mandibular ramus height which was
found to be higher in boys than in girls.

KKeeyy wwoorrddss:: Class II malocclusion, mandible,
cephalometry
Hell Orthod Rev 2007;10:41-52.
Received: 07.12.2006 – Accepted: 02.05.2007



E§§HNIKH OP£O¢ONTIKH E¶I£EøPH™H ∫ÂÊ·ÏÔÌÂÙÚÈÎ‹ ÌÂÏ¤ÙË ÙË˜ ı¤ÛË˜ Î·È ÙÔ˘ ÌÂÁ¤ıÔ˘˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ / Cephalometric study of the position and the size of the mandible

E§§HNIKH OP£O¢ONTIKH E¶I£EøPH™H 2007 ñ TOMO™ 10 ñ TEYXO™ 1 43

1973; Harris et al., 1973; McNamara, 1981; Hildwein et
al., 1986; Ishii et al., 2001; Tukasan et al., 2005),
although others report that the position of the mandible
is orthognathic in Class II, division 1 individuals (Adams,
1981; Rothstein, 1971). Elsasser and Wylie (1943) found
a different mandibular position between genders, since
they found that the mandible is retrognathic in women
but orthognathic in men patients with Class II, division 1
malocclusion.
The determination of the mandibular position and
length in Class II, division 1 is important in both the diag-
nosis of this particular malocclusion and the treatment
plan which should be followed in order to achieve the
harmonization of the jaws relationships.
The aim of this study, which is part of a broader research
project, is the determination of the values of the vari-
ables characterizing the position and the size of the
mandible in cephalometric radiographs of Greek children
aged from 10 to 12 years with Class II, division 1 maloc-
clusion, and the investigation of the possible differences
between genders.

MMAATTEERRIIAALL AANNDD MMEETTHHOODD

The material of this study consisted of 136 lateral
cephalometric radiographs (taken at the same laborato-
ry) of children aged from 10 to 12 years who had all been
treated in four orthodontic private practices in Thessa-
loniki.
Of these radiographs, 68 belonged to boys of mean age
11.3 years, and 68 to girls of mean age 11.4 years. The
selection of the individuals was based on the following
criteria: a) Class II, division 1 dental relationship with an
overjet of minimum four millimeters, b) no extractions or
congenitally missing permanent teeth, c) dental crowd-
ing no more than 2 mm, d) no previous orthodontic
treatment, e) no prosthetic works in the oral cavity, f)
children of Greek origin, g) healthy children without
craniofacial anomalies, syndromes or other pathological
conditions, and h) children aged from 10 to 12 years.
All lateral cephalometric radiographs were taken at the
same laboratory under similar conditions. Patient’s head
was positioned at the cephalostat in such a way so that
the Frankfort Horizontal could be parallel to the floor,
teeth were in occlusion and lips in rest position (Solow
and Tallgren, 1971). Parental informed consent was

·fiÛÙ·ÛË Ar-Go, Â›Ó·È ÛÙ·ÙÈÛÙÈÎ¿ ÛËÌ·ÓÙÈÎ¿ ÌÈÎÚfiÙÂÚÔ
·fi ·˘Ùfi ÙˆÓ Ê˘ÛÈÔÏÔÁÈÎÒÓ ·ÙfiÌˆÓ. ∂ÓÒ ÙÔ Ì‹ÎÔ˜ ÙÔ˘
ÛÒÌ·ÙÔ˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘, Ô˘ ÌÂÙÚ‹ıËÎÂ ÌÂ ÙËÓ ·fiÛÙ·-
ÛË Go-Me, ‚Ú¤ıËÎÂ Ó· ÌËÓ ‰È·Ê¤ÚÂÈ ·fi ·˘Ùfi ÙˆÓ Ê˘ÛÈÔ-
ÏÔÁÈÎÒÓ ·ÙfiÌˆÓ. ∏ ÏÂÈÔ„ËÊ›· ÙˆÓ ÂÚÂ˘ÓËÙÒÓ ¿ÓÙˆ˜
Î·Ù·Ï‹ÁÂÈ fiÙÈ Ë Î¿Ùˆ ÁÓ¿ıÔ˜ Â›Ó·È ÔÈÛıÔÁÓ·ıÈÎ‹ ÛÂ
Û¯¤ÛË ÌÂ ¿ÏÏÂ˜ ‰ÔÌ¤˜ ÙÔ˘ ÎÚ·Ó›Ô˘ (Elsasser Î·È Wylie,
1943; Drelich, 1948; Renfroe, 1948; Nelson Î·È Higley,
1948; Craig, 1951; Blair, 1954; Henry, 1957; Hunter, 1967;
Hitchcock, 1973; Harris Î·È Û˘Ó., 1973; McNamara, 1981;
Hildwein Î·È Û˘Ó., 1986; Ishii Î·È Û˘Ó., 2001; Tukasan Î·È
Û˘Ó., 2005), ·ÚfiÏÔ Ô˘ ·Ó·Ê¤ÚÂÙ·È ·fi ¿ÏÏÔ˘˜ fiÙÈ Ë
ı¤ÛË ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ Â›Ó·È ÔÚıÔÁÓ·ıÈÎ‹ ÛÂ ¿ÙÔÌ· ÌÂ
·ÓˆÌ·Ï›· ∆¿ÍË˜ ππ, Î·ÙËÁÔÚ›· 1 Î·Ù¿ Angle (Adams, 1981;
Rothstein, 1971). √È Elsasser Î·È Wylie (1943) ‚Ú‹Î·Ó ‰È·-
ÊÔÚÂÙÈÎ‹ ÙËÓ ı¤ÛË ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ·Ó¿ÌÂÛ· ÛÙ· ‰‡Ô
Ê‡Ï·, ·ÊÔ‡ ‚Ú‹Î·Ó fiÙÈ Ë Î¿Ùˆ ÁÓ¿ıÔ˜ Â›Ó·È ÔÈÛıÔÁÓ·ıÈ-
Î‹ ÛÙÈ˜ Á˘Ó·›ÎÂ˜ ÂÓÒ ÔÚıÔÁÓ·ıÈÎ‹ ÛÙÔ˘˜ ¿ÓÙÚÂ˜ ·ÛıÂÓÂ›˜
ÌÂ ·ÓˆÌ·Ï›· ∆¿ÍË˜ ππ Î·ÙËÁÔÚ›· 1.
√ ÚÔÛ‰ÈÔÚÈÛÌfi˜ ÙË˜ ı¤ÛË˜ Î·È ÙÔ˘ ÌÂÁ¤ıÔ˘˜ ÙË˜ Î¿Ùˆ
ÁÓ¿ıÔ˘ ÛÙËÓ ∆¿ÍË ππ, Î·ÙËÁÔÚ›· 1 Î·Ù¿ Angle Â›Ó·È ÛËÌ·-
ÓÙÈÎ‹, ÙfiÛÔ ÛÙËÓ ‰È¿ÁÓˆÛË ÙË˜ Û˘ÁÎÂÎÚÈÌ¤ÓË˜ Ô‰ÔÓÙÔÚÔ-
ÛˆÈÎ‹˜ ·ÓˆÌ·Ï›·˜, fiÛÔ Î·È ÛÙÔ Û¯¤‰ÈÔ ıÂÚ·Â›·˜ Ô˘ ı·
Ú¤ÂÈ Ó· ·ÎÔÏÔ˘ıËıÂ› ÁÈ· Ó· ÂÈÙÂ˘¯ıÂ› Ë ÂÓ·ÚÌfiÓÈÛË
ÙˆÓ Û¯¤ÛÂˆÓ ÙˆÓ ÁÓ¿ıˆÓ. 
™ÎÔfi˜ ÙË˜ ÂÚÂ˘ÓËÙÈÎ‹˜ ·˘Ù‹˜ ÂÚÁ·Û›·˜ Ô˘ ·ÔÙÂÏÂ›
Ì¤ÚÔ˜ ÁÂÓÈÎfiÙÂÚË˜ ¤ÚÂ˘Ó·˜, Â›Ó·È Ô Î·ıÔÚÈÛÌfi˜ ÙˆÓ ÙÈÌÒÓ
ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ Ô˘ ¯·Ú·ÎÙËÚ›˙Ô˘Ó ÙË ı¤ÛË Î·È ÙÔ Ì¤ÁÂ-
ıÔ˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÛÂ ÎÂÊ·ÏÔÌÂÙÚÈÎ¤˜ ·ÎÙÈÓÔÁÚ·Ê›Â˜
∂ÏÏËÓÔ·›‰ˆÓ ËÏÈÎ›·˜ 10-12 ÂÙÒÓ ÌÂ Û˘ÁÎÏÂÈÛÈ·Î‹ ·Óˆ-
Ì·Ï›· ∆¿ÍË˜ ππ Î·ÙËÁÔÚ›· 1 Î·Ù¿ Angle Î·È ÙËÓ ‰ÈÂÚÂ‡ÓËÛË
ÙˆÓ Èı·ÓÒÓ ‰È·ÊÔÚÒÓ ÌÂÙ·Í‡ ÙˆÓ ‰‡Ô Ê‡ÏˆÓ.

ÀÀ§§ππ∫∫√√ ∫∫∞∞ππ ªª∂∂££√√¢¢√√™™

∆Ô ̆ ÏÈÎfi ·˘Ù‹˜ ÙË˜ ¤ÚÂ˘Ó·˜ ·ÔÙ¤ÏÂÛ·Ó 136 Ï¿ÁÈÂ˜ ÎÂÊ·-
ÏÔÌÂÙÚÈÎ¤˜ ·ÎÙÈÓÔÁÚ·Ê›Â˜ ·È‰ÈÒÓ ËÏÈÎ›·˜ 10-12 ÂÙÒÓ,
Ô˘ ÚÔ¤Ú¯ÔÓÙ·Ó ·fi ÙÔ ›‰ÈÔ ·ÎÙÈÓÔÁÚ·ÊÈÎfi ÂÚÁ·ÛÙ‹ÚÈÔ,
ÔÈ ÔÔ›Â˜ ÂÈÏ¤¯ıËÎ·Ó ·fi ·ÛıÂÓÂ›˜ Ô˘ ·Ó·˙‹ÙËÛ·Ó
ÔÚıÔ‰ÔÓÙÈÎ‹ ıÂÚ·Â›· ÛÂ Ù¤ÛÛÂÚ· È‰ÈˆÙÈÎ¿ ÔÚıÔ‰ÔÓÙÈÎ¿
È·ÙÚÂ›·..
∞fi Ù· 136 ·˘Ù¿ Ï¿ÁÈ· ÎÂÊ·ÏÔÌÂÙÚÈÎ¿ ·ÎÙÈÓÔÁÚ·Ê‹Ì·-
Ù·, Ù· 68 ·Ó‹Î·Ó ÛÂ ·ÁfiÚÈ· Ì¤ÛË˜ ËÏÈÎ›·˜ 11,3 ¯ÚfiÓˆÓ Î·È
Ù· 68 ÛÂ ÎÔÚ›ÙÛÈ· Ì¤ÛË˜ ËÏÈÎ›·˜ 11,4 ¯ÚfiÓˆÓ. ∏ ÂÈÏÔÁ‹
ÙˆÓ ·ÙfiÌˆÓ ¤ÁÈÓÂ ÌÂ Ù· ÂÍ‹˜ ÎÚÈÙ‹ÚÈ·: ·) Ë Û¯¤ÛË ÙˆÓ Ô‰Ô-
ÓÙÈÎÒÓ ÊÚ·ÁÌÒÓ Ó· Â›Ó·È ÛÂ ∆¿ÍË II, Î·ÙËÁÔÚ›· 1 Î·Ù¿
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obtained for the radiographic examination of the chil-
dren.
All the cephalometric radiographs were traced, the trac-
ings were then digitized, and the cephalometric land-
marks were analyzed with the use of PorDios software.
24 cephalometric landmarks were used in the present
study (Fig. 1).
The cephalometric values of seven variables for the
determination of the mandibular position and two vari-
ables for the determination of the size of the mandible
were evaluated. These variables are included in different
cephalometric analysis methods, and were selected
according to their popularity among orthodontists (Keim
et al, 2002), in order to corroborate the reliability of the
result (Fig. 2).
In the present study, concerning the evaluation of the
position and the size of the mandible in Greek children
aged from 10 to 12 years with Class II division 1 maloc-
clusion, the following cephalometric variables were
used: the facial angle (¡-ƒog/FH), the S-N-B angle, the S-
N-Pog angle, the mandibular plane angle (MPA), the
facial axis angle (Pt-Gn/N-Ba), the lower facial height
(∞¡S-Xi-Pm), and the anteroposterior ramus position (Xi-
CF/PTV) for the assessment of the mandibular position.
Furthermore, the mandibular body length (Xi -Pm), and
the mandibular ramus height (CF-Go) were used for the
assessment of the mandibular size.

SSttaattiissttiiccaall aannaallyyssiiss

Basic descriptive statistics was calculated for each vari-
able, for the total sample and for each gender separate-
ly, i.e. the mean value, the standard deviation, the mini-
mum and the maximum value. Besides, data were tested
for normality by means of Kolmogorov-Smirnov test. T-
test was used to compare the mean values of the vari-
ables following a normal distribution in both genders,
while the non-parametric Mann-Whitney test was used
for these variables that did not follow a normal distribu-
tion even in one gender.
The level of significance for all statistical tests was set at
·=0.05. 

EExxppeerriimmeennttaall eerrrroorr ooff tthhee mmeetthhoodd

For the estimation of the experimental error, which is
connected to the identification of the cephalometric

Angle, ÌÂ ÔÚÈ˙fiÓÙÈ· ÚfiÙ·ÍË ÙÔ˘Ï¿¯ÈÛÙÔÓ Ù¤ÛÛÂÚ· ¯ÈÏÈÔ-
ÛÙ¿, ‚) ÔÈ Ô‰ÔÓÙÈÎÔ› ÊÚ·ÁÌÔ› Ó· Â›Ó·È ¯ˆÚ›˜ ÂÍ·ÁˆÁ¤˜ ‹
Û˘ÁÁÂÓÂ›˜ ÂÏÏÂ›„ÂÈ˜ ÌÔÓ›ÌˆÓ ‰ÔÓÙÈÒÓ, Á) ÔÈ Ô‰ÔÓÙÈÎÔ›
ÊÚ·ÁÌÔ› Ó· ÌËÓ ¤¯Ô˘Ó Û˘ÓˆÛÙÈÛÌfi ÌÂÁ·Ï‡ÙÂÚÔ ÙˆÓ 2
¯ÈÏÈÔÛÙÒÓ ‰) Ó· ÌËÓ ¤¯ÂÈ ÚÔËÁËıÂ› ÔÚıÔ‰ÔÓÙÈÎ‹ ıÂÚ·-
Â›·., Â) Ó· ÌËÓ ¤¯Ô˘Ó ÙÔÔıÂÙËıÂ› ÛÙÔ ÛÙfiÌ· ÚÔÛıÂÙÈÎ¤˜
ÂÚÁ·Û›Â˜, ˙) Ù· ·È‰È¿ Ó· Â›Ó·È ÂÏÏËÓÈÎ‹˜ Î·Ù·ÁˆÁ‹˜, Ë) Ù·
·È‰È¿ Ó· Â›Ó·È ˘ÁÈ‹ ¯ˆÚ›˜ ÎÚ·ÓÈÔÚÔÛˆÈÎ¤˜ ·ÓˆÌ·Ï›Â˜,
Û‡Ó‰ÚÔÌ· ‹ ¿ÏÏÂ˜ ·ıÔÏÔÁÈÎ¤˜ Î·Ù·ÛÙ¿ÛÂÈ˜ Î·È ı) Ë ËÏÈ-
Î›· ÙÔ˘˜ Ó· Î˘Ì·›ÓÂÙ·È ·fi 10 ¤ˆ˜ 12 ÂÙÒÓ.
∏ Ï‹„Ë fiÏˆÓ ÙˆÓ Ï·Á›ˆÓ ÎÂÊ·ÏÔÌÂÙÚÈÎÒÓ ·ÎÙÈÓÔÁÚ·-
ÊÈÒÓ ¤ÁÈÓÂ ·fi ÙÔ ›‰ÈÔ ·ÎÙÈÓÔÏÔÁÈÎfi ÂÚÁ·ÛÙ‹ÚÈÔ Î·È ÌÂ ÙÈ˜
›‰ÈÂ˜ ÛÙ·ıÂÚ¤˜ Û˘Óı‹ÎÂ˜. ∫·Ù¿ ÙË Ï‹„Ë, Ë ÎÂÊ·Ï‹ ÙÔ˘
·ÛıÂÓÔ‡˜ ÙÔÔıÂÙ‹ıËÎÂ ÛÙÔÓ ÎÂÊ·ÏÔÛÙ¿ÙË, ¤ÙÛÈ ÒÛÙÂ ÙÔ
ÎÏÈÓÈÎfi Â›Â‰Ô ÙË˜ ºÚ·ÓÎÊÔ‡ÚÙË˜ Ó· Â›Ó·È ·Ú¿ÏÏËÏÔ
ÌÂ ÙÔ ¿ÙˆÌ·, Ù· ‰fiÓÙÈ· ÛÂ Ì¤ÁÈÛÙË Û˘Ó·ÚÌÔÁ‹ Î·È Ù·
¯Â›ÏË ÛÂ ı¤ÛË ·Ó¿·˘ÛË˜ (Solow Î·È Tallgren, 1971). ∏
·ÎÙÈÓÔÁÚ·ÊÈÎ‹ ÂÍ¤Ù·ÛË ÙˆÓ ·È‰ÈÒÓ ¤ÁÈÓÂ ÌÂ ÙËÓ Û‡ÌÊˆ-
ÓË ÁÓÒÌË ÙˆÓ ÁÔÓ¤ˆÓ ÙÔ˘˜.

ŒÁÈÓÂ È¯ÓÔÁÚ¿ÊËÛË fiÏˆÓ ÙˆÓ ÎÂÊ·ÏÔÌÂÙÚÈÎÒÓ ·ÎÙÈÓÔÁÚ·-
ÊÈÒÓ, ·ÎÔÏÔ‡ıËÛÂ Ë „ËÊÈÔÔ›ËÛË ÙÔ˘˜ ÛÙÔ Digitizer Î·È
¤ÁÈÓÂ Ë ÂÂÍÂÚÁ·Û›· ÙˆÓ Û˘ÓÙÂÙ·ÁÌ¤ÓˆÓ ÛËÌÂ›ˆÓ ÛÙÔ Úfi-
ÁÚ·ÌÌ· PorDios. °È· ÙËÓ ¤ÚÂ˘Ó· ·˘Ù‹ ¯ÚËÛÈÌÔÔÈ‹ıËÎ·Ó
24 ÎÂÊ·ÏÔÌÂÙÚÈÎ¿ ÛËÌÂ›· (∂ÈÎ. 1). 
∞fi ÙËÓ ÂÂÍÂÚÁ·Û›· ·˘Ù‹ ˘ÔÏÔÁ›ÛÙËÎ·Ó Î·È ÌÂÏÂÙ‹ıË-
Î·Ó ÔÈ ÎÂÊ·ÏÔÌÂÙÚÈÎ¤˜ ÙÈÌ¤˜ ÂÙ¿ ÌÂÙ·‚ÏËÙÒÓ Ô˘ ÚÔÛ-
‰ÈÔÚ›˙Ô˘Ó ÙË ı¤ÛË ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ Î·È ‰‡Ô ÌÂÙ·‚ÏËÙÒÓ
Ô˘ ÚÔÛ‰ÈÔÚ›˙Ô˘Ó ÙÔ Ì¤ÁÂıÔ˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘, ·fi ‰È·-
ÊÔÚÂÙÈÎ¤˜ ÌÂıfi‰Ô˘˜ ÎÂÊ·ÏÔÌÂÙÚÈÎ‹˜ ·Ó¿Ï˘ÛË˜ Ô˘ ÂÈ-
Ï¤¯ıËÎ·Ó ÌÂ ‚¿ÛË ÙËÓ Â˘Ú‡ÙËÙ· ¯Ú‹ÛË ÙÔ˘˜ ·fi √ÚıÔ-
‰ÔÓÙÈÎÔ‡˜ (Keim Î·È Û˘Ó., 2002) ÌÂ ÛÎÔfi Ó· ÂÓÈÛ¯˘ıÂ› Ë
·ÍÈÔÈÛÙ›· ÙÔ˘ ·ÔÙÂÏ¤ÛÌ·ÙÔ˜ (∂ÈÎ. 2).
™ÙËÓ ·ÚÔ‡Û· ÌÂÏ¤ÙË Ô˘ ·ÊÔÚ¿ ÙËÓ ÌÂÏ¤ÙË ÙË˜ ı¤ÛË˜ Î·È
ÙÔ˘ ÌÂÁ¤ıÔ˘˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÛÂ ∂ÏÏËÓfi·È‰· ËÏÈÎ›·˜
10-12 ÂÙÒÓ ÌÂ Û˘ÁÎÏÂÈÛÈ·Î‹ ·ÓˆÌ·Ï›· ∆¿ÍË˜ ππ Î·ÙËÁÔÚ›·
1 Î·Ù¿ Angle, ÔÈ ÎÂÊ·ÏÔÌÂÙÚÈÎ¤˜ ÌÂÙ·‚ÏËÙ¤˜ Ô˘ ¯ÚËÛÈ-
ÌÔÔÈËı‹Î·Ó Â›Ó·È Ë ÚÔÛˆÈÎ‹ ÁˆÓ›· (¡-ƒog/FH), Ë
ÁˆÓ›· S-N-B, Ë ÁˆÓ›· S-N-Pog, Ë ÁˆÓ›· ÙÔ˘ ÂÈ¤‰Ô˘ ÙË˜
Î¿Ùˆ ÁÓ¿ıÔ˘ (MPA), Ë ÁˆÓ›· ÙÔ˘ ÚÔÛˆÈÎÔ‡ ¿ÍÔÓ· (Pt-
Gn/N-Ba), ÙÔ ‡„Ô˜ ÙÔ˘ Î¿Ùˆ ÚÔÛÒÔ˘ (∞¡S-Xi-Pm) Î·È Ë
ÚÔÛıÈÔ›ÛıÈ· ı¤ÛË ÙÔ˘ ÎÏ¿‰Ô˘ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ (Xi-
CF/PTV), ÔÈ ÔÔ›Â˜ ÚÔÛ‰ÈÔÚ›˙Ô˘Ó ÙË ı¤ÛË ÙË˜ Î¿Ùˆ ÁÓ¿-
ıÔ˘. ∞ÎfiÌ· ÌÂÏÂÙ‹ıËÎ·Ó ÙÔ Ì‹ÎÔ˜ ÙÔ˘ ÛÒÌ·ÙÔ˜ ÙË˜ Î¿Ùˆ
ÁÓ¿ıÔ˘ (Xi -Pm) Î·È ÙÔ ‡„Ô˜ ÙÔ˘ ÎÏ¿‰Ô˘ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘
(CF-Go), ÌÂÙ·‚ÏËÙ¤˜ Ô˘ ÚÔÛ‰ÈÔÚ›˙Ô˘Ó ÙÔ Ì¤ÁÂıÔ˜ ÙË˜
Î¿Ùˆ ÁÓ¿ıÔ˘.
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™™ÙÙ··ÙÙÈÈÛÛÙÙÈÈÎÎ‹‹ ÂÂÂÂÍÍÂÂÚÚÁÁ··ÛÛ››··

ÀÔÏÔÁ›ÛÙËÎ·Ó Ù· ‚·ÛÈÎ¿ ÂÚÈÁÚ·ÊÈÎ¿ ÛÙ·ÙÈÛÙÈÎ¿ ÁÈ· Î¿ıÂ

ÌÂÙ·‚ÏËÙ‹, ÛÙÔ Û‡ÓÔÏÔ ÙÔ˘ ‰Â›ÁÌ·ÙÔ˜ Î·È ÁÈ· Î¿ıÂ Ê‡ÏÔ

¯ˆÚÈÛÙ¿, ‰ËÏ. Ë Ì¤ÛË ÙÈÌ‹, Ë Ù˘ÈÎ‹ ·fiÎÏÈÛË, Ë ÂÏ¿¯ÈÛÙË

Î·È Ë Ì¤ÁÈÛÙË ÙÈÌ‹. ∂›ÛË˜, ÂÏ¤Á¯ıËÎÂ Ë ÚÔÛ·ÚÌÔÁ‹ ÙÔ˘˜

ÛÂ ∫·ÓÔÓÈÎ‹ Î·Ù·ÓÔÌ‹ ÌÂ ÙË ¯Ú‹ÛË ÙË˜ ‰ÔÎÈÌ·Û›·˜

landmarks and their influence to the variables (Houston
1983), double tracings were made on 30 radiographs,
and the differences in mean values between the first and
the second tracings were calculated. These radiographs
were randomly selected, and the second tracing was
made from the same examiner one week after the first
tracing.
Statistical testing of the mean values differences was
performed by means of the paired t-test. The results of
the t-test revealed no significant difference for all vari-
ables (Table 1).

RESULTS

Descriptive statistics for each variable in the total sample
is shown in Table 2. All variables follow a normal distrib-
ution in total sample, since the level of significance for
Kolmogorov – Smirnov test was found to be higher than
·=0.05.
Descriptive statistics in the two genders and the compar-
ison of mean values are shown in Table 3. All variables
follow a normal distribution in both genders, with the
exception of the maxillary plane mandibular plane angle
(ANS-PNS/MPL) in girls, and the mandibular body length
(Xi-Pm) in boys. Mann-Whitney test was used for these
variables.
Mandibular ramus height (CF-Go) was the only statisti-
cally significantly different variable between genders
(p=0.002), and it was found to be significantly higher in
the group of boys.

DISCUSSION

In the present study, the position and the size of the
mandible were studied in Greek children aged from 10 to
12 years with Class II, division 1 malocclusion. For this
purpose, nine variables were studied; seven of them
determine the mandibular position, and two of them
determine the mandibular size. The facial angle evalu-
ates the anteroposterior position of the chin in relation
to the anterior cranial base, when Frankfort Horizontal is
used as the reference plane. The mean value was found
to be 86.62Ô, lower than the corresponding normal
value (88.96Ô) in Greek children aged from 10 to 15 years
(Koutsikou, 2000; Koutsikou et al., 2003), indicating a
posterior chin position in individuals with Class II, divi-
sion 1 malocclusion. The corresponding normal value for

∂∂ÈÈÎÎfifiÓÓ·· 11.. ∫ÂÊ·ÏÔÌÂÙÚÈÎ¿ ÛËÌÂ›·

FFiigguurree 11.. Cephalometric landmarks.

∂∂ÈÈÎÎfifiÓÓ·· 22.. £¤ÛË Î·È Ì¤ÁÂıÔ˜ Î¿Ùˆ ÁÓ¿ıÔ˘.

FFiigguurree 22.. Position and size of the mandible.
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9-year-old Americans was found by Rickets et al. (1982)
to be 87Ô. Different values for this angle are reported by
Hitchcock (1973) who found a mean value of 75.9Ô in
individuals with Class II, division 1 malocclusion aged
from 9 to 28 years, and by Rosenblum (1995) who found
a mean value of 85.41Ô in children with the same mal-
occlusion aged from 11 to 22 years.
S-N-B angle reflects the anteroposterior position of the
mandible in relation to the anterior cranial base (SN). The
mean value of this angle was found to be 74.63Ô, lower
than the value of 77.24Ô which is the corresponding nor-
mal value for Greek children aged from 10 to 15 years
(Koutsikou, 2000; Koutsikou et al., 2003). Similar values
for the S-N-B angle were found by Hitchcock (1973)
(74.4Ô) in individuals aged from 7 to 28 years, by
Pancherz et al. (1997) (74.7Ô) in a sample of children
aged from 11 to 13 years, by McNamara (1981) (74.8Ô) in
children aged from 8 to 10 years, and by Rothstein and
Yoon-Tarlie (2000) 74.9o and 74.1o for 10- and 12-year-
old girls respectively, and 73.8o and 75o for 10- and 12-
year-old boys, respectively. A slight increased mean value
for S-N-B angle (75.76o) was found by Rosenblum (1995)
in a sample of children aged from 11 to 12 years with the
same type of malocclusion. The mean value of the angle
found in the present study reflects the retrognathic posi-
tion of the mandible in the sample studied.
The S-N-Pog angle assesses the anteroposterior position
of the chin in relation to the anterior cranial base. The
mean value was found to be 75.64o, lower than the cor-
responding normal value for Greek children of the same
age (78.01o) (Koutsikou, 2000; Koutsikou et al., 2003),
indicating a posterior chin position in the sample of the
present study. Similar values for the S-N-Pog angle were
found in samples of children aged from 8 to 10 years by
McNamara (1981) (75.5Ô), as well as by Pancherz et al.
(1997) (75.8Ô). Rothstein and Yoon-Tarlie (2000) found
similar values for this angle in 10- (76o) and 12-(75.1o)
year-old girls with Class II, division 1 malocclusion, while
they found lower values in 10- (70o) and 12-(73.5o) year-
old boys, respectively.
In the present study, three different cephalometric vari-
ables (N–Pog/FH, S-N-B, S-N-Pog) were used from three
different cephalometric analyses for the assessment of
the anteroposterior position of the mandible in order to
corroborate the reliability of the result. The values of
these three variables agree with the retrognathism of
the mandible in the sample studied. Drelich (1948), Nel-

Kolmogorov-Smirnov. °È· ÙË Û‡ÁÎÚÈÛË ÙˆÓ Ì¤ÛˆÓ ÙÈÌÒÓ
ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ ·Ó¿ÌÂÛ· ÛÙ· ‰‡Ô Ê‡Ï· ¯ÚËÛÈÌÔÔÈ‹ıË-
ÎÂ t-test ÁÈ· fiÏÂ˜ ÙÈ˜ ÌÂÙ·‚ÏËÙ¤˜ Ô˘ ·ÎÔÏÔ˘ıÔ‡Ó ÙËÓ
Î·ÓÔÓÈÎ‹ Î·Ù·ÓÔÌ‹ Î·È ÛÙ· ‰‡Ô Ê‡ÏÏ·, ÂÓÒ ÁÈ· fiÛÂ˜ ‰ÂÓ
˘‹Ú¯Â Î·Ï‹ ÚÔÛ·ÚÌÔÁ‹ ÛÂ Î·ÓÔÓÈÎ‹ Î·Ù·ÓÔÌ‹, ¤ÛÙˆ
Î·È ÛÂ ¤Ó· ·fi Ù· ‰‡Ô Ê‡Ï·, ¯ÚËÛÈÌÔÔÈ‹ıËÎÂ Ë ÌË ·Ú·-
ÌÂÙÚÈÎ‹ ‰ÔÎÈÌ·Û›· Mann-Whitney.
°È· fiÏÂ˜ ÙÈ˜ ‰ÔÎÈÌ·Û›Â˜ ÔÚ›ÛıËÎÂ Ë ÛÙ¿ıÌË ÛËÌ·ÓÙÈÎfiÙËÙ·˜
Ó· Â›Ó·È ›ÛË ÌÂ ·=0,05. 

∆∆ÔÔ ÂÂÈÈÚÚ··ÌÌ··ÙÙÈÈÎÎfifi ÛÛÊÊ¿¿ÏÏÌÌ·· ÙÙËË˜̃ ÌÌÂÂııfifi‰‰ÔÔ˘̆

°È· ÙÔÓ ÚÔÛ‰ÈÔÚÈÛÌfi ÙÔ˘ ÂÈÚ·Ì·ÙÈÎÔ‡ ÛÊ¿ÏÌ·ÙÔ˜, ÙÔ
ÔÔ›Ô Â›Ó·È Û¯ÂÙÈÎfi ÌÂ ÙËÓ ·Ó·ÁÓÒÚÈÛË ÙˆÓ ÎÂÊ·ÏÔÌÂÙÚÈ-
ÎÒÓ ÛËÌÂ›ˆÓ Î·È ÙËÓ Â›‰Ú·Û‹ ÙÔ˘˜ ÛÙÈ˜ ÌÂÙ·‚ÏËÙ¤˜
(Houston 1983), 30 ·ÎÙÈÓÔÁÚ·Ê›Â˜ È¯ÓÔÁÚ·Ê‹ıËÎ·Ó ÁÈ·
‰Â‡ÙÂÚË ÊÔÚ¿ Î·È ˘ÔÏÔÁ›ÛıËÎ·Ó ÔÈ ‰È·ÊÔÚ¤˜ ÌÂÙ·Í‡ ÙˆÓ
Ì¤ÛˆÓ ÙÈÌÒÓ ÙË˜ Î¿ıÂ ÌÈ·˜ ·fi ÙÈ˜ ÌÂÙ·‚ÏËÙ¤˜, Ô˘ ·ÓÙÈ-
ÛÙÔÈ¯Ô‡Û·Ó ÛÙÔ ÚÒÙÔ Î·È ÛÙÔ ‰Â‡ÙÂÚÔ È¯ÓÔÁÚ¿ÊËÌ·. ∏
ÂÈÏÔÁ‹ ÙˆÓ ·ÎÙÈÓÔÁÚ·ÊÈÒÓ ‹Ù·Ó Ù˘¯·›· Î·È Ë ‰Â‡ÙÂÚË
ÊÔÚ¿ È¯ÓÔÁÚ¿ÊËÛË˜ ¤ÁÈÓÂ ÌÂÙ¿ Ì›· Â‚‰ÔÌ¿‰· ·fi ÙËÓ
ÚÒÙË ·fi ÙÔÓ ›‰ÈÔ ÂÚÂ˘ÓËÙ‹.
™Ù·ÙÈÛÙÈÎfi˜ ¤ÏÂÁ¯Ô˜ ÙË˜ ‰È·ÊÔÚ¿˜ Ì¤ÛˆÓ ÙÈÌÒÓ ¤ÁÈÓÂ ÌÂ ÙËÓ
‚Ô‹ıÂÈ· ÙË˜ ‰ÔÎÈÌ·Û›·˜ t-test Î·Ù¿ ˙Â‡ÁË. ∆· ·ÔÙÂÏ¤ÛÌ·-
Ù· ÙÔ˘ t-test ¤‰ÂÈÍ·Ó fiÙÈ ‰ÂÓ ˘‹Ú¯Â ÛÙ·ÙÈÛÙÈÎ¿ ÛËÌ·ÓÙÈÎ‹
‰È·ÊÔÚ¿ ÁÈ· Î·Ì›· ·fi ÙÈ˜ ÌÂÙ·‚ÏËÙ¤˜ (¶›Ó·Î·˜ 1).

∞∞¶¶√√∆∆∂∂§§∂∂™™ªª∞∞∆∆∞∞

∏ ÂÚÈÁÚ·ÊÈÎ‹ ÛÙ·ÙÈÛÙÈÎ‹ ·Ó¿Ï˘ÛË ÁÈ· Î¿ıÂ Ì›· ·fi ÙÈ˜
ÌÂÙ·‚ÏËÙ¤˜, ÛÙÔ Û‡ÓÔÏÔ ÙÔ˘ ‰Â›ÁÌ·ÙÔ˜ ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È
ÛÙÔÓ ¶›Ó·Î· 2. ŸÏÂ˜ ÔÈ ÌÂÙ·‚ÏËÙ¤˜ ÂÌÊ·Ó›˙ÔÓÙ·È Ó· ·ÎÔ-
ÏÔ˘ıÔ‡Ó Î·ÓÔÓÈÎ‹ Î·Ù·ÓÔÌ‹ ÛÙÔ Û‡ÓÔÏÔ ÙÔ˘ ‰Â›ÁÌ·ÙÔ˜,
·ÊÔ‡ ÁÈ· fiÏÂ˜ ÙÈ˜ ÌÂÙ·‚ÏËÙ¤˜ Ë ÛÙ¿ıÌË ÛËÌ·ÓÙÈÎfiÙËÙ·˜ (p)
ÁÈ· ÙË ‰ÔÎÈÌ·Û›· Kolmogorov – Smirnov ‚Ú¤ıËÎÂ ÌÂÁ·Ï‡-
ÙÂÚË ·fi ·=0,05.
∏ ÂÚÈÁÚ·ÊÈÎ‹ ÛÙ·ÙÈÛÙÈÎ‹ ÛÙ· ‰‡Ô Ê‡Ï· Î·È Ë Û‡ÁÎÚÈÛË ÙˆÓ
Ì¤ÛˆÓ ÙÈÌÒÓ ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È ÛÙÔÓ ¶›Ó·Î· 3. ŸÏÂ˜ ÔÈ ÌÂÙ·-
‚ÏËÙ¤˜ ·ÎÔÏÔ˘ıÔ‡Ó Î·ÓÔÓÈÎ‹ Î·Ù·ÓÔÌ‹ Î·È ÛÙ· ‰‡Ô Ê‡Ï·,
ÂÎÙfi˜ ·fi ÙËÓ ÁˆÓ›· ÙˆÓ ÂÈ¤‰ˆÓ ÙË˜ ¿Óˆ Î·È ÙË˜ Î¿Ùˆ ÁÓ¿-
ıÔ˘ (ANS-PNS/MPL) ÛÙ· ÎÔÚ›ÙÛÈ· Î·È ÙÔ Ì‹ÎÔ˜ ÙÔ˘ ÛÒÌ·ÙÔ˜
ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ (Xi_Pm) ÛÙ· ·ÁfiÚÈ·. °È· ÙÈ˜ ÌÂÙ·‚ÏËÙ¤˜
·˘Ù¤˜ ¯ÚËÛÈÌÔÔÈ‹ıËÎÂ Ë ‰ÔÎÈÌ·Û›· Mann-Whitney.
ªfiÓÔ Ë ÌÂÙ·‚ÏËÙ‹ ÙÔ˘ ‡„Ô˘˜ ÙÔ˘ ÎÏ¿‰Ô˘ ÙË˜ Î¿Ùˆ ÁÓ¿-
ıÔ˘ (CF_Go) ·ÚÔ˘ÛÈ¿˙ÂÈ ÛÙ·ÙÈÛÙÈÎ¿ ÛËÌ·ÓÙÈÎ‹ ‰È·ÊÔÚ¿
·Ó¿ÌÂÛ· ÛÙ· ‰‡Ô Ê‡Ï· (p=0,002). ∆Ô ‡„Ô˜ ÙÔ˘ ÎÏ¿‰Ô˘
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son and Higley (1948), Blair (1954), Henry (1957), Hunter
(1967), Hitchock (1973), Harris et al. (1973), McNamara
(1981), Hildwein et al. (1986), Ishii et al. (2001), and
Tukasan et al. (2005) agree with this finding. Besides, this
finding is in agreement with the cephalometric study of
Sayin and Turkkahraman (2005) for the determination of
the mandibular position in adult patients with a dental
Class II malocclusion. On the contrary, Adams and Kerr
(1981), Altemus (1959), Rothstein (1971), and Rothstein
and Yoon-Tarlie (2000) found the position of the
mandible to be orthognathic in samples of children with
Class II, division 1 malocclusion.
The facial angle did not statistically differ between boys
(86.59o) and girls (86.65o) (p>0.05), neither did the S-N-
B angle (boys 74.38Ô and girls 74.87Ô p=0,435>0.05), nor
the S-N-Pog angle (boys 75.43Ô and girls 75.86Ô p>0.05).
Thus, in the present study, no differentiation was noticed
in the position of the mandible in relation to the gender,
while in contrast, Elsasser and Wylie (1943) found that
the mandible is retrognathic in women and orthognath-
ic in men with Class II, division 1 malocclusion.
The mandibular plane angle assesses: a) the inclination
of the mandibular body in relation to the Frankfort Hor-
izontal, and b) the mandibular ramus height. The mean
value was found to be 23.32o, higher than 21.83o which

ªª¤¤ÛÛËË ∆∆ÈÈÌÌ‹‹ // ∆∆˘̆ÈÈÎÎ‹‹ ∞∞fifiÎÎÏÏÈÈÛÛËË // ∂∂ÏÏ¿¿¯̄ÈÈÛÛÙÙËË ∆∆ÈÈÌÌ‹‹ // ªª¤¤ÁÁÈÈÛÛÙÙËË ∆∆ÈÈÌÌ‹‹ // pp
MMeeaann vvaalluuee SSttaannddaarrdd ddeevviiaattiioonn MMiinniimmuumm vvaalluuee MMaaxxiimmuumm vvaalluuee

¶ÚÔÛˆÈÎ‹ ÁˆÓ›· N-Pog/FH (Æ) 86,62 3,06 77,13 93,92 0,731
Facial angle N-Pog/FH (Æ)

SNB (Æ) 74,63 3,72 64,86 86,50 0,661

SNPog (Æ) 75,64 3,72 65,88 86,70 0,978

°̂ Ó›· ÂÈ¤‰Ô˘ Î¿Ùˆ ÁÓ¿ıÔ˘ MPA (Æ) 23,32 5,39 10,79 39,19 0,857
Mandibular plane angle MPA (Æ)

°̂ Ó›· ÚÔÛˆÈÎÔ‡ ¿ÍÔÓ· N-Ba/Pt-Gn (Æ) 89,10 3,99 74,91 98,55 0,718
Facial axis angle N-Ba/Pt-Gn (Æ)

⁄„Ô˜ Î¿Ùˆ ÚÔÛÒÔ˘ ANS-Xi-Pm (Æ) 43,56 4,92 35,54 62,86 0,367
Lower facial height ANS-Xi-Pm (Æ)

£¤ÛË ÎÏ¿‰Ô˘ Î¿Ùˆ ÁÓ¿ıÔ˘ Xi-CF/PTV (Æ) 15,85 3,06 7,16 24,85 0,958
Mandibular ramus position Xi-CF/PTV (Æ)

ª‹ÎÔ˜ ÛÒÌ·ÙÔ˜ Î. ÁÓ¿ıÔ˘ XiÆPm (mm) 65,64 4,33 39,60 75,37 0,533
Mandibular body length XiÆPm (mm)

⁄„Ô˜ ÎÏ¿‰Ô˘ Î¿Ùˆ ÁÓ¿ıÔ˘ CFÆGo (mm) 61,92 4,24 49,90 73,01 0,972
Mandibular ramus height CFÆGo (mm)

¶¶››ÓÓ··ÎÎ··˜̃ 22.. ¶ÂÚÈÁÚ·ÊÈÎ‹ ÛÙ·ÙÈÛÙÈÎ‹ ÁÈ· ÙË ı¤ÛË Î·È ÙÔ Ì¤ÁÂıÔ˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÛÙÔ Û‡ÓÔÏÔ ÙÔ˘ ‰Â›ÁÌ·ÙÔ˜ (N=136).
TTaabbllee 22.. Descriptive statistics for the position and the size of the mandible in the total sample (N=136).

ªªÂÂÙÙ··‚‚ÏÏËËÙÙ‹‹ pp
VVaarriiaabbllee

¶ÚÔÛˆÈÎ‹ ÁˆÓ›· N-Pog/FH (Æ) 0,841
Facial angle N-Pog/FH (Æ)

S-N-B (Æ) 0,537

S-N-Pog (Æ) 0,614

°̂ Ó›· ÂÈ¤‰Ô˘ Î¿Ùˆ ÁÓ¿ıÔ˘ MPA (Æ) 0,683
Mandibular plane angle MPA (Æ)

°̂ Ó›· ÚÔÛˆÈÎÔ‡ ¿ÍÔÓ· N-Ba/Pt-Gn (Æ) 0,752
Facial axis angle N-Ba/Pt-Gn (Æ)

⁄„Ô˜ Î¿Ùˆ ÚÔÛÒÔ˘ ANS-Xi-Pm (Æ) 0,659
Lower facial height ANS-Xi-Pm (Æ)

£¤ÛË ÎÏ¿‰Ô˘ Î¿Ùˆ ÁÓ¿ıÔ˘ Xi-CF/PTV (Æ) 0,654
Mandibular ramus position Xi-CF/PTV (Æ)

ª‹ÎÔ˜ ÛÒÌ·ÙÔ˜ Î. ÁÓ¿ıÔ˘ XiÆPm (mm) 0,687
Mandibular body length XiÆPm (mm)

⁄„Ô˜ ÎÏ¿‰Ô˘ Î¿Ùˆ ÁÓ¿ıÔ˘ CFÆGo (mm) 0,492
Mandibular ramus height CFÆGo (mm)

¶¶››ÓÓ··ÎÎ··˜̃ 11.. ∆Ô ÂÈÚ·Ì·ÙÈÎfi ÛÊ¿ÏÌ· ÙË˜ ÌÂıfi‰Ô˘ ÌÂÙ¿ ·fi ‰ÈÏ‹
Ì¤ÙÚËÛË 30 ·ÎÙÈÓÔÁÚ·ÊÈÒÓ.
TTaabbllee 11.. The experimental error of the method after double
measurement of 30 radiographs
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ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ‚Ú¤ıËÎÂ ÛËÌ·ÓÙÈÎ¿ ·˘ÍËÌ¤ÓÔ ÛÙËÓ
ÔÌ¿‰· ÙˆÓ ·ÁÔÚÈÒÓ.

™™ÀÀ∑∑∏∏∆∆∏∏™™∏∏

™ÙËÓ ¤ÚÂ˘Ó· ·˘Ù‹ ÌÂÏÂÙ‹ıËÎÂ Ë ı¤ÛË Î·È ÙÔ Ì¤ÁÂıÔ˜ ÙË˜
Î¿Ùˆ ÁÓ¿ıÔ˘ ÛÂ ÂÏÏËÓfiÔ˘Ï· ËÏÈÎ›·˜ 10-12 ÂÙÒÓ ÌÂ
Û˘ÁÎÏÂÈÛÈ·Î‹ ·ÓˆÌ·Ï›· ∆¿ÍË˜ ππ, Î·ÙËÁÔÚ›· 1 Î·Ù¿ Angle.
°È· ÙÔÓ ÛÎÔfi ·˘Ùfi ÌÂÏÂÙ‹ıËÎ·Ó ÂÓÓÈ¿ ÌÂÙ·‚ÏËÙ¤˜ ·fi ÙÈ˜
ÔÔ›Â˜ ÔÈ ÂÙ¿ ÚÔÛ‰ÈÔÚ›˙Ô˘Ó ÙË ı¤ÛË ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘
Î·È ÔÈ ‰‡Ô ÚÔÛ‰ÈÔÚ›˙Ô˘Ó ÙÔ Ì¤ÁÂıÔ˜ ÙË˜. ∏ ÚÔÛˆÈÎ‹
ÁˆÓ›· ÂÎÙÈÌ¿ ÙËÓ ÚÔÛıÈÔ›ÛıÈ· ı¤ÛË ÙÔ˘ ÒÁˆÓ· ÛÂ
Û¯¤ÛË ÌÂ ÙËÓ ÚfiÛıÈ· ‚¿ÛË ÙÔ˘ ÎÚ·Ó›Ô˘, fiÙ·Ó Â›Â‰Ô
·Ó·ÊÔÚ¿˜ Â›Ó·È ÙÔ Â›Â‰Ô ÙË˜ ºÚ·ÓÎÊÔ‡ÚÙË˜. ∏ Ì¤ÛË
ÙÈÌ‹ ÙË˜ ‚Ú¤ıËÎÂ 86,62Ô, ÌÈÎÚfiÙÂÚË ·fi ÙËÓ ·ÓÙ›ÛÙÔÈ¯Ë
Ê˘ÛÈÔÏÔÁÈÎ‹ ÙÈÌ‹ (88,96Ô) ÁÈ· ÂÏÏËÓfiÔ˘Ï· ËÏÈÎ›·˜ 10-
15 ÂÙÒÓ (Koutsikou, 2000; Koutsikou Î·È Û˘Ó., 2003) Î·È
˘Ô‰ËÏÒÓÂÈ Ô›ÛıÈ· ı¤ÛË ÙÔ˘ ÒÁˆÓ· ÁÈ· Ù· ¿ÙÔÌ· ÌÂ
·ÓˆÌ·Ï›· ∆¿ÍË ππ, Î·ÙËÁÔÚ›· 1 Î·Ù¿ Angle. ∏ ·ÓÙ›ÛÙÔÈ¯Ë
Ê˘ÛÈÔÏÔÁÈÎ‹ ÙÈÌ‹ ÁÈ· ∞ÌÂÚÈÎ·ÓÔ‡˜ 9 ÂÙÒÓ ‚Ú¤ıËÎÂ ·fi
ÙÔÓ Ricketts Î·È Û˘Ó. (1982) Ó· Â›Ó·È 87Ô. ¢È·ÊÔÚÂÙÈÎ¤˜
ÙÈÌ¤˜ ÁÈ· ÙËÓ ÁˆÓ›· ·˘Ù‹ ·Ó·Ê¤ÚÔÓÙ·È ·fi ÙÔÓ Hitchcock
(1973) Ô ÔÔ›Ô˜ ‚Ú‹ÎÂ Ì¤ÛË ÙÈÌ‹ 75,9Ô ÛÂ ¿ÙÔÌ· ËÏÈÎ›·˜
7-28 ÂÙÒÓ ÌÂ ·ÓˆÌ·Ï›· ∆¿ÍË˜ ππ Î·ÙËÁÔÚ›·˜ 1 Î·È ·fi ÙÔÓ
Rosenblum (1995) Ô˘ ‚Ú‹ÎÂ Ì¤ÛË ÙÈÌ‹ 85,41Ô ÛÂ ·È‰È¿
ËÏÈÎ›·˜ 11-12 ÂÙÒÓ ÌÂ ÙËÓ ›‰È· ·ÓˆÌ·Ï›·. 
∏ ÁˆÓ›· S-N-B ÂÎÊÚ¿˙ÂÈ ÙËÓ ÚÔÛıÈÔ›ÛıÈ· ı¤ÛË ÙË˜ Î¿Ùˆ
ÁÓ¿ıÔ˘ ÛÂ Û¯¤ÛË ÌÂ ÙËÓ ÚfiÛıÈ· ‚¿ÛË ÙÔ˘ ÎÚ·Ó›Ô˘ (SN).
∏ Ì¤ÛË ÙÈÌ‹ ÙË˜ ÁˆÓ›·˜ ·˘Ù‹˜ ‚Ú¤ıËÎÂ Ó· Â›Ó·È 74,63Ô,
ÌÈÎÚfiÙÂÚË ·fi ÙËÓ ·ÓÙ›ÛÙÔÈ¯Ë Ê˘ÛÈÔÏÔÁÈÎ‹ ÙÈÌ‹ ÁÈ· ÂÏÏË-
ÓfiÔ˘Ï· ËÏÈÎ›·˜ 10-15 ÂÙÒÓ, Ô˘ ‚Ú¤ıËÎÂ 77,24Ô
(Koutsikou, 2000; Koutsikou Î·È Û˘Ó., 2003). ¶·ÚfiÌÔÈÂ˜
ÙÈÌ¤˜ ÁÈ· ÙË ÁˆÓ›· S-N-B, ‚Ú¤ıËÎ·Ó ·fi ÙÔ˘˜ Hitchcock
(1973) (74,4Ô) ÛÂ ¿ÙÔÌ· ËÏÈÎ›·˜ 7-28 ÂÙÒÓ, Pancherz Î·È
Û˘Ó (1997) (74,7Ô) ÛÂ ‰Â›ÁÌ· ·È‰ÈÒÓ ËÏÈÎ›·˜ 11-13 ÂÙÒÓ,
McNamara (1981) (74,8Ô) ÛÂ ·È‰È¿ ËÏÈÎ›·˜ 8-10 ÂÙÒÓ Î·È
Rothstein Î·È Yoon-Tarlie (2000) 74,9o Î·È 74,1o ÁÈ· ÎÔÚ›-
ÙÛÈ· 10 Î·È 12 ÂÙÒÓ ·ÓÙ›ÛÙÔÈ¯· Î·È 73,8o Î·È 75o ÁÈ· ·Áfi-
ÚÈ· 10 Î·È 12 ÂÙÒÓ ·ÓÙ›ÛÙÔÈ¯·. §›ÁÔ ÌÂÁ·Ï‡ÙÂÚË Ì¤ÛË ÙÈÌ‹
ÙË˜ ÁˆÓ›·˜ S-N-B (75,76o) ‚Ú¤ıËÎÂ ·fi ÙÔÓ Rosenblum
(1995) ÛÂ ‰Â›ÁÌ· ·È‰ÈÒÓ ËÏÈÎ›·˜ 11-12 ÂÙÒÓ ÌÂ ÙËÓ ›‰È·
·ÓˆÌ·Ï›·. ∏ Ì¤ÛË ÙÈÌ‹ ÙË˜ ÁˆÓ›·˜ Ô˘ ‚Ú¤ıËÎÂ ÛÙËÓ
·ÚÔ‡Û· ÌÂÏ¤ÙË ÂÎÊÚ¿˙ÂÈ ÙËÓ ÔÈÛıÔÁÓ·ıÈÎ‹ ı¤ÛË ÙË˜
Î¿Ùˆ ÁÓ¿ıÔ˘ ÛÙÔ ‰Â›ÁÌ· ÙˆÓ ·ÙfiÌˆÓ Ô˘ ÌÂÏÂÙ‹ıËÎÂ. 
∏ ÁˆÓ›· S-N-Pog ÂÎÙÈÌ¿ ÙËÓ ÚÔÛıÈÔ›ÛıÈ· ı¤ÛË ÙÔ˘
ÒÁˆÓ· ÛÂ Û¯¤ÛË ÌÂ ÙËÓ ÚfiÛıÈ· ‚¿ÛË ÙÔ˘ ÎÚ·Ó›Ô˘. ∏

is the corresponding value in a sample of normal Greek
children (Koutsikou, 2000; Koutsikou et al., 2003), and
lower than the corresponding value (26Ô) reported by
Ricketts et al. (1982) in a sample of normal individuals
aged from 9 to 12 years. A lower value for this angle
(26.6o) was found by McNamara (1981) in a sample of
children aged from 8 to 10 years with Class II, division 1
malocclusion.
The facial axis angle assesses the direction of the facial
growth and at the same time the vertical position of the
chin. Its mean value was found to be 89.10o, while the
corresponding value in a sample of normal Greek chil-
dren is 91.43o (Koutsikou, 2000; Koutsikou et al., 2003),
and that reported by Ricketts et al. (1982) in a sample of
normal Americans is 90Ô. This finding shows that the
direction of facial growth in the individuals of the sam-
ple of the present study seems more vertical, while at
the same time it indicates the downward and backward
position of the chin in these individuals. A more vertical
facial growth was also found in Japanese girls aged from
8 to 15 years in the study of Ishii et al. (2001) assessing
the craniofacial characteristics in Japanese girls with
Class II, division 1 malocclusion.
The lower facial height reflects the skeletal relationship
between maxilla and mandible in the vertical dimension.
The mean value was found to be 43.56o and it seems
slight higher than the corresponding value in a sample of
normal Greek children aged from 10 to 15 years which is
42.43o (Koutsikou, 2000; Koutsikou Î·È Û˘Ó., 2003), but
lower than the corresponding value (47Ô) reported by
Ricketts et al. (1982) in a sample of children aged from 9
to 12 years. Compared to the sample of the normal
Greek children, the individuals of the present study tend
to the dolichofacial skeletal type, while compared to the
findings of Ricketts the individuals of the present study
tend to the brachyfacial skeletal type.
The ramus position angle Xi-CF/PTV determines the
anteroposterior position of the mandibular ramus. Its
mean value was found to be 15 .85Ô and while it does
not differ from the corresponding value of 15Ô found by
Ricketts et al. (1982), it is higher than the corresponding
value of 11.75o in normal Greek children aged from 10
to 15 years (Koutsikou, 2000; Koutsikou et al., 2003).
This finding means that in Greek children with Class II,
division 1 malocclusion the ramus is in a more backward
position compared to normal Greek children.
The size of the mandible was assessed by the body
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Ì¤ÛË ÙÈÌ‹ ÙË˜ ‚Ú¤ıËÎÂ 75,64o, ÌÈÎÚfiÙÂÚË ·fi ÙËÓ ·ÓÙ›-
ÛÙÔÈ¯Ë Ê˘ÛÈÔÏÔÁÈÎ‹ ÙÈÌ‹ ÁÈ· ÂÏÏËÓfiÔ˘Ï· ÙË˜ ›‰È·˜ ËÏÈ-
Î›·˜ (78,01o) (Koutsikou, 2000; Koutsikou Î·È Û˘Ó., 2003)
Î·È ‰ËÏÒÓÂÈ ÙËÓ Ô›ÛıÈ· ı¤ÛË ÙÔ˘ ÒÁˆÓ· ÁÈ· ÙÔ ‰Â›ÁÌ·
ÙˆÓ ·ÙfiÌˆÓ ÙË˜ ¤ÚÂ˘Ó·˜ ·˘Ù‹˜. ¶·ÚfiÌÔÈÂ˜ ÙÈÌ¤˜ ÁÈ· ÙËÓ
ÁˆÓ›· S-N-Pog ‚Ú¤ıËÎ·Ó ÛÂ ‰Â›ÁÌ·Ù· ·È‰ÈÒÓ ËÏÈÎ›·˜ 8-
10 ÂÙÒÓ ÙfiÛÔ ·fi ÙÔÓ McNamara (1981) (75,5o) fiÛÔ Î·È
·fi ÙÔ˘˜ Pancherz Î·È Û˘Ó (1997) (75,8o). √È Rothstein Î·È
Yoon-Tarlie (2000) ‚Ú‹Î·Ó ·ÚfiÌÔÈÂ˜ ÙÈÌ¤˜ ÁÈ· ÙËÓ ÁˆÓ›·
·˘Ù‹ ÁÈ· ÎÔÚ›ÙÛÈ· ÌÂ ·ÓˆÌ·Ï›· ∆¿ÍË˜ ππ, Î·ÙËÁÔÚ›· 1 Î·Ù¿
Angle ËÏÈÎ›·˜ 10 ÂÙÒÓ (76o) Î·È 12 ÂÙÒÓ (75,1o), ÂÓÒ ‚Ú‹-
Î·Ó ÌÈÎÚfiÙÂÚÂ˜ ÙÈÌ¤˜ ÁÈ· ·ÁfiÚÈ· ËÏÈÎ›·˜ 10 ÂÙÒÓ (70o) Î·È
12 ÂÙÒÓ (73,5o) ·ÓÙ›ÛÙÔÈ¯·.
™ÙË ÌÂÏ¤ÙË ·˘Ù‹, ÁÈ· ÙËÓ ÂÎÙ›ÌËÛË ÙË˜ ÚÔÛıÈÔ›ÛıÈ·˜
ı¤ÛË˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘, ¯ÚËÛÈÌÔÔÈ‹ıËÎ·Ó ÙÚÂÈ˜ ‰È·ÊÔ-
ÚÂÙÈÎ¤˜ ÎÂÊ·ÏÔÌÂÙÚÈÎ¤˜ ÌÂÙ·‚ÏËÙ¤˜ (N–Pog/FH, S-N-B, S-N-
Pog) ·fi ‰È·ÊÔÚÂÙÈÎ¤˜ ÎÂÊ·ÏÔÌÂÙÚÈÎ¤˜ ·Ó·Ï‡ÛÂÈ˜ ÌÂ
ÛÎÔfi Ó· ÂÓÈÛ¯˘ıÂ› Ë ·ÍÈÔÈÛÙ›· ÙÔ˘ ·ÔÙÂÏ¤ÛÌ·ÙÔ˜. √È
ÌÂÙÚ‹ÛÂÈ˜ Î·È ÙˆÓ ÙÚÈÒÓ ·˘ÙÒÓ ÌÂÙ·‚ÏËÙÒÓ Û˘ÌÊˆÓÔ‡Ó
ÁÈ· ÙÔÓ ÔÈÛıÔÁÓ·ıÈÛÌfi ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÛÙÔ ‰Â›ÁÌ· ÙˆÓ
·ÙfiÌˆÓ Ô˘ ÌÂÏÂÙ‹ıËÎÂ. ªÂ ÙÔ Â‡ÚËÌ· ·˘Ùfi Û˘ÌÊˆÓÔ‡Ó

length (Xi-Pm) and the ramus height (CF-Go). The mean
value for the mandibular body length was found to be
65.64 mm and it is lower than the corresponding value
(69.64 mm) in normal Greek children aged from 10 to 15
years (Koutsikou, 2000; Koutsikou et al., 2003). Ricketts et
al. (1982) report for 9-year-old Americans a mean value of
66 mm for mandibular body length with an increase of 1.6
mm per year. Thus, in the age of 11 years the mean value
is estimated to be 69.2 mm. Compared to this value, the
mean value of the mandibular body length in the sample
of the present study seems to be lower, and that justifies
the backward position of the mandible.
The mandibular ramus height was found to have a sta-
tistically significant difference between genders, with a
greater value in the group of boys (63.01 mm) than in
girls (60.82 mm) (p<0.05). The mean value in the total
sample was 61.92 mm and it seems lower than the cor-
responding mean value 64.64 mm in normal Greek chil-
dren aged from 10 to 15 years (Koutsikou, 2000; Kout-
sikou et al., 2003). The small ramus height is also char-
acteristic for Japanese girls with Class II, division 1 mal-

∞∞¡¡¢¢ƒƒ∂∂™™ // MMAALLEESS °°ÀÀ¡¡∞∞ππ∫∫∂∂™™ // FFEEMMAALLEESS 
((¡¡==6688)) ((¡¡==6688))

ªª¤¤ÛÛËË ∆∆ÈÈÌÌ‹‹ // ∆∆˘̆ÈÈÎÎ‹‹ ∞∞fifiÎÎÏÏÈÈÛÛËË // ªª¤¤ÛÛËË ∆∆ÈÈÌÌ‹‹ // ∆∆˘̆ÈÈÎÎ‹‹ ∞∞fifiÎÎÏÏÈÈÛÛËË // pp SS
MMeeaann vvaalluuee SSttaannddaarrdd ddeevviiaattiioonn MMeeaann vvaalluuee SSttaannddaarrdd ddeevviiaattiioonn

¶ÚÔÛˆÈÎ‹ ÁˆÓ›· N-Pog/FH (Æ) 86,59 3,28 86,65 2,84 0,907
Facial angle N-Pog/FH (Æ)

SNB (Æ) 74,38 4,08 74,87 3,34 0,435

SNPog (Æ) 75,43 4,11 75,86 3,29 0,496

°̂ Ó›· ÂÈ¤‰Ô˘ Î¿Ùˆ ÁÓ¿ıÔ˘ MPA (Æ) 22,58 5,45 24,05 5,27 0,110
Mandibular plane angle MPA (Æ)

°̂ Ó›· ÚÔÛˆÈÎÔ‡ ¿ÍÔÓ· N-Ba/Pt-Gn (Æ) 89,03 4,37 89,17 3,60 0,842
Facial axis angle N-Ba/Pt-Gn (Æ)

⁄„Ô˜ Î¿Ùˆ ÚÔÛÒÔ˘ ANS-Xi-Pm (Æ) 43,46 5,26 43,66 4,59 0,814
Lower facial height ANS-Xi-Pm (Æ)

£¤ÛË ÎÏ¿‰Ô˘ Î¿Ùˆ ÁÓ¿ıÔ˘ Xi-CF/PTV (Æ) 16,25 3,32 15,46 2,75 0,496
Mandibular ramus position Xi-CF/PTV (Æ)

ª‹ÎÔ˜ ÛÒÌ·ÙÔ˜ Î. ÁÓ¿ıÔ˘ XiÆPm (mm) 66,09 4,91 65,18 3,63 0,068
Mandibular body length XiÆPm (mm)

⁄„Ô˜ ÎÏ¿‰Ô˘ Î¿Ùˆ ÁÓ¿ıÔ˘ CFÆGo (mm) 63,01 4,28 60,82 3,94 0,002 *
Mandibular ramus height CFÆGo (mm)

¶¶››ÓÓ··ÎÎ··˜̃ 33.. ™‡ÁÎÚÈÛË Ì¤ÛˆÓ ÙÈÌÒÓ ·Ó¿ÌÂÛ· ÛÂ ¿Ó‰ÚÂ˜ Î·È Á˘Ó·›ÎÂ˜ ÁÈ· ÙË ı¤ÛË Î·È Ì¤ÁÂıÔ˜ Î¿Ùˆ ÁÓ¿ıÔ˘.
TTaabbllee 33.. Comparison of the mean values between males and females for the position and the size of the mandible



∫ÂÊ·ÏÔÌÂÙÚÈÎ‹ ÌÂÏ¤ÙË ÙË˜ ı¤ÛË˜ Î·È ÙÔ˘ ÌÂÁ¤ıÔ˘˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ / Cephalometric study of the position and the size of the mandible HELLENIC ORTHODONTIC REVIEW

50 HELLENIC ORTHODONTIC REVIEW 2007 ñ VOLUME 10 ñ ISSUE 1

ÔÈ Drelich (1948), Nelson Î·È Higley (1948), Blair (1954),
Henry (1957), Hunter (1967), Hitchock (1973), Harris Î·È
Û˘Ó (1973), McNamara (1981), Hildwein Î·È Û˘Ó. (1986),
Ishii Î·È Û˘Ó. (2001) Î·È Tukasan Î·È Û˘Ó. (2005). ∞ÎfiÌ· ÌÂ
ÙÔ Â‡ÚËÌ· ·˘Ùfi Û˘ÌÊˆÓÂ› Ë ÎÂÊ·ÏÔÌÂÙÚÈÎ‹ ÌÂÏ¤ÙË ÙˆÓ
Sayin Î·È Turkkahraman (2005), ÁÈ· ÙÔÓ Î·ıÔÚÈÛÌfi ÙË˜
ı¤ÛË˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÛÂ ÂÓ‹ÏÈÎÂ˜ ·ÛıÂÓÂ›˜ ÌÂ ÛÎÂÏÂÙÈÎ‹
Î·È Ô‰ÔÓÙÈÎ‹ ∆¿ÍË ππ Î·Ù¿ Angle. ∞ÓÙ›ıÂÙ· ÔÈ Adams Î·È
Kerr (1981), Altemus (1959), Rothstein (1971) Î·È
Rothstein Î·È Yoon-Tarlie (2000) ‚Ú‹Î·Ó ÙË ı¤ÛË ÙË˜ Î¿Ùˆ
ÁÓ¿ıÔ˘ ÔÚıÔÁÓ·ıÈÎ‹ ÛÂ ‰Â›ÁÌ·Ù· ·È‰ÈÒÓ ÌÂ ·ÓˆÌ·Ï›·
∆¿ÍË˜ ππ, Î·ÙËÁÔÚ›· 1 Î·Ù¿ Angle.
∏ ÚÔÛˆÈÎ‹ ÁˆÓ›· ‰Â ‰È¤ÊÂÚÂ ÛÙ·ÙÈÛÙÈÎ¿ ÌÂÙ·Í‡ ·ÁÔÚÈÒÓ
(86,59o) Î·È ÎÔÚÈÙÛÈÒÓ (86,65o) (p>0,05) Ô‡ÙÂ Ë ÁˆÓ›· S-
N-B (·ÁfiÚÈ· 74,38Ô Î·È ÎÔÚ›ÙÛÈ· 74,87Ô p=0,435>0,05) Î·È
Ë ÁˆÓ›· S-N-Pog (·ÁfiÚÈ· 75,43Ô Î·È ÎÔÚ›ÙÛÈ· 75,86Ô
p>0,05). ŒÙÛÈ, ÛÙËÓ ·ÚÔ‡Û· ÌÂÏ¤ÙË ‰ÂÓ ·Ú·ÙËÚ‹ıËÎÂ
‰È·ÊÔÚÔÔ›ËÛË ÙË˜ ı¤ÛË˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÛÂ Û¯¤ÛË ÌÂ ÙÔ
Ê‡ÏÔ, ÂÓÒ ·ÓÙ›ıÂÙ· ÔÈ Elsasser Î·È Wylie (1943) ‚Ú‹Î·Ó
fiÙÈ Ë Î¿Ùˆ ÁÓ¿ıÔ˜ Â›Ó·È ÔÈÛıÔÁÓ·ıÈÎ‹ ÛÙÈ˜ Á˘Ó·›ÎÂ˜ Î·È
ÔÚıÔÁÓ·ıÈÎ‹ ÛÙÔ˘˜ ¿Ó‰ÚÂ˜ ÌÂ ·ÓˆÌ·Ï›· ∆¿ÍË˜ ππ, Î·ÙËÁÔ-
Ú›· 1 Î·Ù¿ Angle. 
∏ ÁˆÓ›· ÙÔ˘ ÂÈ¤‰Ô˘ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÂÎÙÈÌ¿: ·) ÙËÓ
ÎÏ›ÛË ÙÔ˘ ÛÒÌ·ÙÔ˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÛÂ Û¯¤ÛË ÌÂ ÙÔ ÔÚÈ-
˙fiÓÙÈÔ Â›Â‰Ô ÙË˜ ºÚ·ÓÎÊÔ‡ÚÙË˜ Î·È ‚) ÙÔ ‡„Ô˜ ÙÔ˘ ÎÏ¿-
‰Ô˘ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘. ∏ Ì¤ÛË ÙÈÌ‹ ÙË˜ ‚Ú¤ıËÎÂ 23,32o,
ÌÂÁ·Ï‡ÙÂÚË ·fi ÙËÓ ·ÓÙ›ÛÙÔÈ¯Ë ÙÈÌ‹ ÛÂ ‰Â›ÁÌ· Ê˘ÛÈÔÏÔÁÈ-
ÎÒÓ ÂÏÏËÓÔ·›‰ˆÓ Ô˘ Â›Ó·È 21,83o (Koutsikou, 2000;
Koutsikou Î·È Û˘Ó., 2003) Î·È ÌÈÎÚfiÙÂÚË ·fi ÙËÓ ·ÓÙ›ÛÙÔÈ-
¯Ë ÙÈÌ‹ (26Ô) Ô˘ ·Ó·Ê¤ÚÂÙ·È ·fi ÙÔÓ Ricketts Î·È Û˘Ó.
(1982) ÁÈ· ‰Â›ÁÌ· Ê˘ÛÈÔÏÔÁÈÎÒÓ ·ÙfiÌˆÓ 9-12 ÂÙÒÓ.
ªÈÎÚfiÙÂÚË Ì¤ÛË ÙÈÌ‹ ÙË˜ ÁˆÓ›· ·˘Ù‹˜ (26,6o) ‚Ú¤ıËÎÂ
·fi ÙÔÓ McNamara (1981) ÛÂ ‰Â›ÁÌ· ·È‰ÈÒÓ ËÏÈÎ›·˜ 8-10
ÂÙÒÓ ÌÂ ·ÓˆÌ·Ï›· ∆¿ÍË˜ ππ, Î·ÙËÁÔÚ›· 1 Î·Ù¿ Angle.
∏ ÁˆÓ›· ÙÔ˘ ÚÔÛˆÈÎÔ‡ ¿ÍÔÓ· ÂÎÙÈÌ¿ ÙËÓ Î·ÙÂ‡ı˘ÓÛË
ÙË˜ ·‡ÍËÛË˜ ÙÔ˘ ÚÔÛÒÔ˘ Î·È Ù·˘Ùfi¯ÚÔÓ· ÙËÓ Î·Ù·Îfi-
Ú˘ÊË ı¤ÛË ÙÔ˘ ÒÁˆÓ·. ∏ Ì¤ÛË ÙÈÌ‹ ÙË˜ ‚Ú¤ıËÎÂ 89,10o,
ÂÓÒ Ë ·ÓÙ›ÛÙÔÈ¯Ë ÙÈÌ‹ ÛÂ ‰Â›ÁÌ· Ê˘ÛÈÔÏÔÁÈÎÒÓ ÂÏÏËÓÔ-
·›‰ˆÓ Â›Ó·È 91,43o (Koutsikou, 2000; Koutsikou Î·È Û˘Ó.,
2003) Î·È ÂÎÂ›ÓË Ô˘ ·Ó·Ê¤ÚÂÙ·È ·fi ÙÔÓ Ricketts Î·È Û˘Ó.
(1982) ÛÂ Ê˘ÛÈÔÏÔÁÈÎfi ‰Â›ÁÌ· ∞ÌÂÚÈÎ·ÓÒÓ Â›Ó·È 90Ô. ∆Ô
Â‡ÚËÌ· ·˘Ùfi ‰Â›¯ÓÂÈ fiÙÈ Ë Î·ÙÂ‡ı˘ÓÛË ÙË˜ ·‡ÍËÛË˜ ÙÔ˘
ÚÔÛÒÔ˘ ÙˆÓ ·ÙfiÌˆÓ ÙÔ˘ ‰Â›ÁÌ·ÙÔ˜ ÙË˜ ÌÂÏ¤ÙË˜ ·˘Ù‹˜,
Ê·›ÓÂÙ·È ÂÚÈÛÛfiÙÂÚÔ Î·Ù·ÎfiÚ˘ÊË, ÂÓÒ Ù·˘Ùfi¯ÚÔÓ·
‰ËÏÒÓÂÈ Î·È ÙËÓ ÚÔ˜ Ù· Î¿Ùˆ Î·È ›Ûˆ ı¤ÛË ÙÔ˘ ÒÁˆÓ·
ÙˆÓ ·ÙfiÌˆÓ ·˘ÙÒÓ. ¶ÂÚÈÛÛfiÙÂÚÔ Î·Ù·ÎfiÚ˘ÊË ·‡ÍËÛË ÙÔ˘
ÚÔÛÒÔ˘ ‚Ú¤ıËÎÂ Â›ÛË˜ fiÙÈ ·ÚÔ˘ÛÈ¿˙Ô˘Ó ÎÔÚ›ÙÛÈ·

occlusion aged from 8 to 15 years in a similar study of
Ishii et al. (2001).
It seems that the group of the children investigated in
the present study shows a backward position of the
mandible, with a small mandibular body and ramus
height contributing to this finding. The relative low val-
ues of mandibular body and ramus height are possibly
due to hereditary factors, as supported by the hypothe-
sis of the polygenetic heredity for Class II, division 1 mal-
occlusion (Horowitz et al., 1960; Harris, 1975; Harris and
Jonhson, 1991).

CCOONNCCLLUUSSIIOONNSS

From the study and the evaluation of the findings of the
present investigation, we can conclude that:
1. The mandible was found retrognathic in a sample of

Greek children aged from 10 to 12 years with Class II,
division 1 malocclusion.

2. The mandibular body length and the mandibular
ramus height were found to be small.

3. The individuals of the present study tend to belong to
the dolichofacial skeletal growth pattern compared to
the sample of studies referred to Greeks.

4. No differences were observed between genders, with
the exception of the mandibular ramus height which
was found to be higher in boys than in girls.
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π·ˆÓÈÎ‹˜ Î·Ù·ÁˆÁ‹˜, ËÏÈÎ›·˜ 8-15 ÂÙÒÓ, ÛÂ ÌÂÏ¤ÙË ÙˆÓ
Ishii Î·È Û˘ÓÂÚÁ·ÙÒÓ (2001) ÁÈ· ÙÔÓ ÚÔÛ‰ÈÔÚÈÛÌfi ÙˆÓ
ÎÚ·ÓÈÔÚÔÛˆÈÎÒÓ ¯·Ú·ÎÙËÚÈÛÙÈÎÒÓ ÎÔÚÈÙÛÈÒÓ π·ˆÓÈ-
Î‹˜ Î·Ù·ÁˆÁ‹˜ ÌÂ ∆¿ÍË ππ, Î·ÙËÁÔÚ›· 1 Î·Ù¿ Angle.
∆Ô Î¿Ùˆ ‡„Ô˜ ÙÔ˘ ÚÔÛÒÔ˘ ÂÎÊÚ¿˙ÂÈ ÙËÓ ÛÎÂÏÂÙÈÎ‹
Û¯¤ÛË ÙË˜ ¿Óˆ Î·È ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ Î·Ù¿ ÙËÓ Î·Ù·ÎfiÚ˘ÊË
‰È¿ÛÙ·ÛË. ∏ Ì¤ÛË ÙÈÌ‹ ‚Ú¤ıËÎÂ 43,56o Î·È Ê·›ÓÂÙ·È Ï›ÁÔ
ÌÂÁ·Ï‡ÙÂÚË ·fi ÙËÓ ·ÓÙ›ÛÙÔÈ¯Ë ÙÈÌ‹ ÛÂ ‰Â›ÁÌ· Ê˘ÛÈÔÏÔÁÈ-
ÎÒÓ ÂÏÏËÓÔ·›‰ˆÓ ËÏÈÎ›·˜ 10-15 ÂÙÒÓ Ô˘ Â›Ó·È 42,43o
(Koutsikou, 2000; Koutsikou Î·È Û˘Ó., 2003), ·ÏÏ¿ ÌÈÎÚfi-
ÙÂÚË ·fi ÙËÓ ·ÓÙ›ÛÙÔÈ¯Ë ÙÈÌ‹ (47Ô) Ô˘ ·Ó·Ê¤ÚÂÙ·È ·fi
ÙÔÓ Ricketts Î·È Û˘Ó. (1982) ÛÂ ‰Â›ÁÌ· ·È‰ÈÒÓ 9-12 ÂÙÒÓ.
™Â Û‡ÁÎÚÈÛË ÌÂ ÙÔ ‰Â›ÁÌ· ÙˆÓ Ê˘ÛÈÔÏÔÁÈÎÒÓ ÂÏÏËÓÔ·›-
‰ˆÓ, Ù· ¿ÙÔÌ· ÙÔ˘ ‰Â›ÁÌ·ÙÔ˜ ÙË˜ ¤ÚÂ˘Ó·˜ ·˘Ù‹˜ ÙÂ›ÓÔ˘Ó
ÚÔ˜ ÙÔ ‰ÔÏÈ¯ÔÚfiÛˆÔ ÛÎÂÏÂÙÈÎfi Ù‡Ô, ÂÓÒ ÛÂ Û‡ÁÎÚÈ-
ÛË ÌÂ Ù· Â˘Ú‹Ì·Ù· ÙÔ˘ Ricketts, ÚÔ˜ ÙÔ ‚Ú·¯˘ÚfiÛˆÔ.
H ÁˆÓ›· ÙË˜ ı¤ÛË˜ ÙÔ˘ ÎÏ¿‰Ô˘ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ Xi-CF/PTV
Î·ıÔÚ›˙ÂÈ ÙËÓ ÚÔÛıÈÔ›ÛıÈ· ı¤ÛË ÙÔ˘ ÎÏ¿‰Ô˘ ÙË˜ Î¿Ùˆ
ÁÓ¿ıÔ˘. ∏ Ì¤ÛË ÙÈÌ‹ ÙË˜ ‚Ú¤ıËÎÂ 15 .85Ô Î·È ÂÓÒ ‰Â ‰È·-
Ê¤ÚÂÈ ·fi ÙËÓ ·ÓÙ›ÛÙÔÈ¯Ë ÙÈÌ‹ 15Ô Ô˘ ‚Ú‹ÎÂ Ô Ricketts
Î·È Û˘Ó. (1982), Â›Ó·È ÌÂÁ·Ï‡ÙÂÚË ·fi ÙËÓ ·ÓÙ›ÛÙÔÈ¯Ë ÙÈÌ‹
11,75o ÙˆÓ Ê˘ÛÈÔÏÔÁÈÎÒÓ ÂÏÏËÓÔ·›‰ˆÓ ËÏÈÎ›·˜ 10-15
ÂÙÒÓ (Koutsikou, 2000; Koutsikou Î·È Û˘Ó., 2003). ∆Ô
Â‡ÚËÌ· ·˘Ùfi ‰ËÏÒÓÂÈ fiÙÈ ÛÙ· ÂÏÏËÓfiÔ˘Ï· ÌÂ Ô‰ÔÓÙÔ-
ÁÓ·ıÈÎ‹ ·ÓˆÌ·Ï›· ∆¿ÍË˜ ππ, Î·ÙËÁÔÚ›· 1 Î·Ù¿ Angle Ë
ı¤ÛË ÙÔ˘ ÎÏ¿‰Ô˘ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ‚Ú›ÛÎÂÙ·È ÛÂ ÈÔ Ô›-
ÛıÈ· ı¤ÛË ÛÂ Û¯¤ÛË ÌÂ Ù· Ê˘ÛÈÔÏÔÁÈÎ¿ ÂÏÏËÓfiÔ˘Ï· . 
∆Ô Ì¤ÁÂıÔ˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ Î·ıÔÚ›ÛÙËÎÂ ·fi ÙÔ Ì‹ÎÔ˜
ÙÔ˘ ÛÒÌ·ÙÔ˜ (Xi-Pm) Î·È ÙÔ ‡„Ô˜ ÙÔ˘ ÎÏ¿‰Ô˘ ÙË˜ Î¿Ùˆ
ÁÓ¿ıÔ˘ (CFÆGo). H Ì¤ÛË ÙÈÌ‹ ÙÔ˘ Ì‹ÎÔ˘˜ ÙÔ˘ ÛÒÌ·ÙÔ˜ ÙË˜
Î¿Ùˆ ÁÓ¿ıÔ˘ ‚Ú¤ıËÎÂ 65,64 mm Î·È Â›Ó·È ÌÈÎÚfiÙÂÚË ·fi
ÙËÓ ·ÓÙ›ÛÙÔÈ¯Ë ÙÈÌ‹ (69,64 mm) ÙˆÓ Ê˘ÛÈÔÏÔÁÈÎÒÓ ÂÏÏË-
ÓÔ·›‰ˆÓ ËÏÈÎ›·˜ 10-15 ÂÙÒÓ (Koutsikou, 2000; Koutsikou
Î·È Û˘Ó., 2003). √È Ricketts Î·È Û˘Ó. (1982) ·Ó·Ê¤ÚÔ˘Ó ÁÈ·
∞ÌÂÚÈÎ·ÓÔ‡˜ ËÏÈÎ›·˜ 9 ÂÙÒÓ Ì¤ÛË ÙÈÌ‹ ÙÔ˘ Ì‹ÎÔ˘˜ ÙÔ˘
ÛÒÌ·ÙÔ˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ 66 mm ÌÂ ·‡ÍËÛË 1,6 mm ÙÔ
¯ÚfiÓÔ. ŒÙÛÈ ÛÙËÓ ËÏÈÎ›· ÙˆÓ 11 ÂÙÒÓ ˘ÔÏÔÁ›˙ÂÙ·È Ë Ì¤ÛË
ÙÈÌ‹ Ó· Â›Ó·È 69,2 mm. ™Â Û‡ÁÎÚÈÛË Î·È ÌÂ ·˘Ù‹Ó ÙËÓ ÙÈÌ‹,
Ë Ì¤ÛË ÙÈÌ‹ ÙÔ˘ Ì‹ÎÔ˘˜ ÙÔ˘ ÛÒÌ·ÙÔ˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÛÙÔ
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Î·È Ó· ·ÈÙÈÔÏÔÁÂ› ÙËÓ Ô›ÛıÈ· ı¤ÛË ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘.
∆Ô ‡„Ô˜ ÙÔ˘ ÎÏ¿‰Ô˘ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ‚Ú¤ıËÎÂ Ó· ¤¯ÂÈ
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Ù·È ÌÈÎÚfiÙÂÚË ·fi ÙËÓ ·ÓÙ›ÛÙÔÈ¯Ë Ì¤ÛË ÙÈÌ‹ 64,64 mm ÙˆÓ
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Ê˘ÛÈÔÏÔÁÈÎÒÓ ÂÏÏËÓÔ·›‰ˆÓ ËÏÈÎ›·˜ 10-15 ÂÙÒÓ
(Koutsikou 2000, Koutsikou Î·È Û˘Ó., 2003). ∆Ô ÌÈÎÚfi
‡„Ô˜ ÙÔ˘ ÎÏ¿‰Ô˘ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ¯·Ú·ÎÙËÚ›˙ÂÈ Â›ÛË˜
ÎÔÚ›ÙÛÈ· π·ˆÓÈÎ‹˜ Î·Ù·ÁˆÁ‹˜ ÌÂ ∆¿ÍË ππ Î·ÙËÁÔÚ›· 1,
ËÏÈÎ›·˜ 8-15 ÂÙÒÓ, ÛÂ ·ÚfiÌÔÈ· ÌÂÏ¤ÙË ÙˆÓ Ishii Î·È
Û˘ÓÂÚÁ·ÙÒÓ (2001).
¶·Ú·ÙËÚÂ›Ù·È fiÙÈ Ë ÔÌ¿‰· ·È‰ÈÒÓ Ô˘ ÌÂÏÂÙ‹ıËÎÂ Û’
·˘Ù‹ ÙËÓ ¤ÚÂ˘Ó· ·ÚÔ˘ÛÈ¿˙ÂÈ Ô›ÛıÈ· ı¤ÛË ÙË˜ Î¿Ùˆ ÁÓ¿-
ıÔ˘ Î·È Û’ ·˘Ùfi Û˘Ì‚¿ÏÏÂÈ ÙÔ ÌÈÎÚfi Ì‹ÎÔ˜ ÙÔ˘ ÛÒÌ·ÙÔ˜
Î·È ÙÔ˘ ‡„Ô˘˜ ÙÔ˘ ÎÏ¿‰Ô˘ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘. √È Û¯ÂÙÈÎ¿
ÌÈÎÚ¤˜ ÙÈÌ¤˜ ÙÔ˘ Ì‹ÎÔ˘˜ ÙÔ˘ ÛÒÌ·ÙÔ˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ Î·È
ÙÔ˘ ‡„Ô˘˜ ÙÔ˘ ÎÏ¿‰Ô˘ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ Â›Ó·È Èı·Ófi Ó·
ÔÊÂ›ÏÔÓÙ·È ÛÂ ÎÏËÚÔÓÔÌÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜ fiˆ˜ ˘ÔÛÙË-
Ú›˙ÂÙ·È ·fi ÙËÓ ˘fiıÂÛË ÙË˜ ÔÏ˘ÁÔÓÈ‰È·Î‹˜ ÎÏËÚÔÓÔÌÈ-
ÎfiÙËÙ·˜ ÁÈ· ÙËÓ ÁÓ·ıÔÚÔÛˆÈÎ‹ ·ÓˆÌ·Ï›· ÙË˜ ∆¿ÍË˜ ππ,
Î·ÙËÁÔÚ›· 1 Î·Ù¿ Angle (Horowitz Î·È Û˘Ó., 1960; Harris,
1975; Harris Î·È Jonhson, 1991) . 
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∞fi ÙË ÌÂÏ¤ÙË Î·È ·ÍÈÔÏfiÁËÛË ÙˆÓ Â˘ÚËÌ¿ÙˆÓ ·˘Ù‹˜ ÙË˜
¤ÚÂ˘Ó·˜ ‚Á·›ÓÔ˘Ó Ù· ÂÍ‹˜ Û˘ÌÂÚ¿ÛÌ·Ù·
1. ∏ Î¿Ùˆ ÁÓ¿ıÔ˜ ·Ú·ÙËÚ‹ıËÎÂ ÔÈÛıÔÁÓ·ıÈÎ‹ ÛÙÔ ‰Â›Á-

Ì· ÙˆÓ ÂÏÏËÓÔ·›‰ˆÓ ËÏÈÎ›·˜ 10-12 ÂÙÒÓ ÌÂ ·ÓˆÌ·Ï›·
ÙË˜ ∆¿ÍË˜ ππ Î·ÙËÁÔÚ›·˜ 1.

2. ∆Ô Ì‹ÎÔ˜ ÙÔ˘ ÛÒÌ·ÙÔ˜ Î·È ÙÔ ‡„Ô˜ ÙÔ˘ ÎÏ¿‰Ô˘ ÙË˜
Î¿Ùˆ ÁÓ¿ıÔ˘ ·Ú·ÙËÚ‹ıËÎ·Ó ÌÈÎÚ¿.

3. ∆· ¿ÙÔÌ· ÙÔ˘ ‰Â›ÁÌ·ÙÔ˜ ÙË˜ ¤ÚÂ˘Ó·˜ ·˘Ù‹˜, ÙÂ›ÓÔ˘Ó
ÚÔ˜ ÙÔ ‰ÔÏÈ¯ÔÚfiÛˆÔ ÛÎÂÏÂÙÈÎfi Ù‡Ô ÚÔÛÒÔ˘ ÛÂ
Û¯¤ÛË ÌÂ ÙÔ ‰Â›ÁÌ· ÌÂÏÂÙÒÓ Ô˘ ·Ó·Ê¤ÚÂÙ·È ÛÂ ŒÏÏË-
ÓÂ˜.

4. ¢ÂÓ ‚Ú¤ıËÎ·Ó ‰È·ÊÔÚ¤˜ ÌÂÙ·Í‡ ÙˆÓ ‰‡Ô Ê‡ÏˆÓ ÂÎÙfi˜
·fi ÙÔ ‡„Ô˜ ÙÔ˘ ÎÏ¿‰Ô˘ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ Ô˘ ‚Ú¤ıË-
ÎÂ ÛÙ·ÙÈÛÙÈÎ¿ ÛËÌ·ÓÙÈÎ¿ ÌÂÁ·Ï‡ÙÂÚÔ ÛÙ· ·ÁfiÚÈ· ·fi fiÙÈ
ÛÙ· ÎÔÚ›ÙÛÈ·. 
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