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SSTTRRUUCCTTUURREEDD  AABBSSTTRRAACCTT
AIM: Aim of this study was to qualitatively determine
the sagittal maxillary position relative to the anterior
cranial base in a sample of Greek population with
occlusal problems, in relation to reference values of
seven cephalometric analyses of international and
related Greek data.
STUDY DESIGN: Retrospective study.
TIME AND PLACE OF STUDY: 1999-2002, Department
of Orthodontics, Aristotle University of Thessaloniki.
MATERIALS AND METHODS: Seventy two initial
lateral cephalometric radiographs of patients (36
boys, 36 girls) aged from 8 to 16 years (mean age 12.5
years) were first traced and then digitized and
analyzed using the Viewbox 2.5 cephalometric
software after appropriate modification. Statistical
analysis was performed by means of the SPSS 10.0
software and included descriptive statistics,
Spearman’s rho test, Cluster analysis and cross-
tabulation tables. The level of significance was set at
P<0.05 for all analyses. The whole procedure was
repeated after 4 weeks using 40 randomly selected
cephalometric radiographs in order to evaluate the
error of the method. The latter was performed using
the paired t-test and the kappa measure of
agreement. 
INTERVENTIONS: Patients from the Clinic of the
Postgraduate Program in Orthodontics of the Aristotle
University of Thessaloniki.
MAIN MEASUREMENTS: Five cephalometric points
and 8 cephalometric variables.

¢¢OOMMHHMMEENNHH  ¶¶EEPPII§§HHææHH
™∫√¶√™: ™ÎÔfi˜ ÙË˜ ÌÂÏ¤ÙË˜ ·˘Ù‹˜ ‹Ù·Ó Ó· ÚÔÛ‰ÈÔ-
ÚÈÛÙÂ› ÔÈÔÙÈÎ¿ Ë Ô‚ÂÏÈ·›· ı¤ÛË ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ÛÂ
Û¯¤ÛË ÌÂ ÙËÓ ÚfiÛıÈ· ‚¿ÛË ÙÔ˘ ÎÚ·Ó›Ô˘ ÛÂ ‰Â›ÁÌ·
ÂÏÏËÓÈÎÔ‡ ÏËı˘ÛÌÔ‡ ÌÂ Û˘ÁÎÏÂÈÛÈ·Î¿ ÚÔ‚Ï‹Ì·-
Ù·, ÛÂ Û¯¤ÛË ÌÂ ÙÈÌ¤˜ ·Ó·ÊÔÚ¿˜ ÂÙ¿ ÎÂÊ·ÏÔÌÂÙÚÈÎÒÓ
·Ó·Ï‡ÛÂˆÓ ‰ÈÂıÓÒÓ Î·È ÂÏÏËÓÈÎÒÓ ‰Â‰ÔÌ¤ÓˆÓ.
™Ã∂¢π∞™ª√™ ª∂§∂∆∏™: ∞Ó·‰ÚÔÌÈÎ‹ ÌÂÏ¤ÙË.
Ãƒ√¡√™ ∫∞π ∆ƒ√¶√™ ¢ƒ∞™∏™: 1999-2002, ∂ÚÁ·ÛÙ‹-
ÚÈÔ √ÚıÔ‰ÔÓÙÈÎ‹˜, ∞ÚÈÛÙÔÙ¤ÏÂÈÔ ¶·ÓÂÈÛÙ‹ÌÈÔ £ÂÛ-
Û·ÏÔÓ›ÎË˜.
À§π∫∞ ∫∞π ª∂£√¢√π: ∂‚‰ÔÌ‹ÓÙ· ‰‡Ô ·Ú¯ÈÎ¤˜ Ï¿-
ÁÈÂ˜ ÎÂÊ·ÏÔÌÂÙÚÈÎ¤˜ ·ÎÙÈÓÔÁÚ·Ê›Â˜ ÈÛ·Ú›ıÌˆÓ ·ÛıÂ-
ÓÒÓ (36 ·ÁfiÚÈ·, 36 ÎÔÚ›ÙÛÈ·) ËÏÈÎ›·˜ ·fi 8 ˆ˜ 16
ÂÙÒÓ (Ì¤ÛË ËÏÈÎ›· 12,5 ¤ÙË), ÔÈ ÔÔ›Â˜ ·Ú¯ÈÎ¿ È¯ÓÔ-
ÁÚ·Ê‹ıËÎ·Ó Î·È Î·ÙfiÈÓ „ËÊÈÔÔÈ‹ıËÎ·Ó Î·È ·Ó·Ï‡-
ıËÎ·Ó ÌÂ ¯Ú‹ÛË ÙÔ˘ ÎÂÊ·ÏÔÌÂÙÚÈÎÔ‡ ÏÔÁÈÛÌÈÎÔ‡
Viewbox 2.5 ÌÂÙ¿ ·fi Î·Ù¿ÏÏËÏË ÙÚÔÔÔ›ËÛË. ∏
ÛÙ·ÙÈÛÙÈÎ‹ ÂÂÍÂÚÁ·Û›· Ú·ÁÌ·ÙÔÔÈ‹ıËÎÂ ÌÂ ÙÔ
ÏÔÁÈÛÌÈÎfi SPSS 10.0 Î·È ÂÚÈÏ¿Ì‚·ÓÂ ÂÚÈÁÚ·ÊÈÎ‹
ÛÙ·ÙÈÛÙÈÎ‹, ‰ÔÎÈÌ·Û›· Spearman’s rho, Cluster
analysis Î·È ›Ó·ÎÂ˜ ‰ÈÏ‹˜ ÂÈÛfi‰Ô˘. °È· fiÏÂ˜ ÙÈ˜ ·Ó·-
Ï‡ÛÂÈ˜ ÙÔ Â›Â‰Ô ÛËÌ·ÓÙÈÎfiÙËÙ·˜ ÔÚ›ÛÙËÎÂ ÛÙÔ
P<0,05. °È· ÙÔÓ ¤ÏÂÁ¯Ô ÙÔ˘ ÛÊ¿ÏÌ·ÙÔ˜ ÙË˜ ÌÂıfi‰Ô˘ Ë
fiÏË ‰È·‰ÈÎ·Û›· Â·Ó·Ï‹ÊıËÎÂ ÌÂÙ¿ ÙËÓ ¿ÚÔ‰Ô 4
Â‚‰ÔÌ¿‰ˆÓ ÛÂ 40 Ù˘¯·›· ÂÈÏÂÁÌ¤ÓÂ˜ ·ÎÙÈÓÔÁÚ·Ê›Â˜.
∏ ·ÍÈÔÏfiÁËÛ‹ ÙÔ˘ Ú·ÁÌ·ÙÔÔÈ‹ıËÎÂ ÌÂ ÙË ‚Ô‹ıÂÈ·
ÙÔ˘ paired t-test Î·È ÙÔ˘ Ì¤ÙÚÔ˘ Û˘ÌÊˆÓ›·˜ kappa.
¶∞ƒ∂ªµ∞™∂π™: ∞ÛıÂÓÂ›˜ ÙË˜ ∫ÏÈÓÈÎ‹˜ ÙÔ˘ ªÂÙ·Ù˘-
¯È·ÎÔ‡ ¶ÚÔÁÚ¿ÌÌ·ÙÔ˜ √ÚıÔ‰ÔÓÙÈÎ‹˜ ÙÔ˘ ∞ÚÈÛÙÔÙÂ-
ÏÂ›Ô˘ ¶·ÓÂÈÛÙËÌ›Ô˘ £ÂÛÛ·ÏÔÓ›ÎË˜.
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EEII™™AA°°øø°°HH

∏ ÌÂÏ¤ÙË ÙË˜ ı¤ÛË˜ Î·È ÙˆÓ Û¯¤ÛÂˆÓ ÙˆÓ ÁÓ¿ıˆÓ ÛÙ· ÙÚ›·

Â›Â‰· ÙÔ˘ ¯ÒÚÔ˘ Î·ıÒ˜ Î·È ÁÂÓÈÎfiÙÂÚ· ÙˆÓ ÂÈÌ¤ÚÔ˘˜

‰ÔÌÒÓ ÙÔ˘ ÎÚ·ÓÈÔÚÔÛˆÈÎÔ‡ Û˘ÌÏ¤ÁÌ·ÙÔ˜ Û˘ÌÂÚÈ-

Ï·Ì‚¿ÓÂÈ Î·È ÙË  Û¯Â‰›·ÛË Î·È ·Ó¿Ï˘ÛË ÙË˜ Ï¿ÁÈ·˜ ÎÂÊ·-

ÏÔÌÂÙÚÈÎ‹˜ ·ÎÙÈÓÔÁÚ·Ê›·˜. 

∞fi ÙËÓ ÂÈÓfiËÛË ÙÔ˘ ÎÂÊ·ÏÔÛÙ¿ÙË ÙÔ 1931 ·fi ÙÔÓ

Broadbent ÛÙÈ˜ ∏ÓˆÌ¤ÓÂ˜ ¶ÔÏÈÙÂ›Â˜ Î·È ÙÔÓ Hofrath ÛÙË

°ÂÚÌ·Ó›·, ¤¯ÂÈ ·Ó·Ù˘¯ıÂ› ÛÙ·‰È·Î¿ ÌÈ· ÏËıÒÚ· ÌÂıfi-

‰ˆÓ ·Ó¿Ï˘ÛË˜ Ô˘ ·ÊÔÚÔ‡Ó Î˘Ú›ˆ˜ ÙËÓ Ï¿ÁÈ· ÎÂÊ·ÏÔ-

ÌÂÙÚÈÎ‹ ·ÎÙÈÓÔÁÚ·Ê›· (Rakosi, 1982). √ ÌÂÁ¿ÏÔ˜ ·˘Ùfi˜

·ÚÈıÌfi˜ ÎÂÊ·ÏÔÌÂÙÚÈÎÒÓ ·Ó·Ï‡ÛÂˆÓ ÔÊÂ›ÏÂÙ·È ÌÂÙ·Í‡

¿ÏÏˆÓ ÛÙË ¯Ú‹ÛË ·fi ÙÔ˘˜ ÂÚÂ˘ÓËÙ¤˜ ‰È·ÊÔÚÂÙÈÎÒÓ ÂÈ-

¤‰ˆÓ ·Ó·ÊÔÚ¿˜ ‹/Î·È ·Ó·ÙÔÌÈÎÒÓ ÛËÌÂ›ˆÓ, ·ÏÏ¿ Î·È

ÛÙÔ ‰È·ÊÔÚÂÙÈÎfi Â›‰Ô˜ ÙˆÓ ÌÂÙÚ‹ÛÂˆÓ - ÁˆÓÈÒÓ ‹/Î·È

·ÔÛÙ¿ÛÂˆÓ - Ô˘ Ú·ÁÌ·ÙÔÔÈÔ‡Ó. 

∂È‰ÈÎfiÙÂÚ·, Ô ÔÈÔÙÈÎfi˜ Î·È ÔÛÔÙÈÎfi˜ ÚÔÛ‰ÈÔÚÈÛÌfi˜ ÙˆÓ

·Ó·ÙÔÌÈÎÒÓ ‰ÔÌÒÓ ÙÔ˘ ÎÚ·ÓÈÔÚÔÛˆÈÎÔ‡ Û˘ÌÏ¤ÁÌ·-

ÙÔ˜ ‚·Û›˙ÂÙ·È ÛÙÈ˜ "Ì¤ÛÂ˜ Ê˘ÛÈÔÏÔÁÈÎ¤˜ ÙÈÌ¤˜" ÙˆÓ ÂÈÌ¤-

IINNTTRROODDUUCCTTIIOONN

The evaluation of jaw position and relationships in the
three planes, as well as of all other craniofacial
structures mainly includes tracing and analysis of lateral
cephalometric radiographs.
Since the invention of cephalostat by Broadbent in the
United States and by Hofrath in Germany, in 1931,
numerous analysis methods concerning mainly the
lateral cephalometric radiographs have gradually been
developed (Rakosi, 1982). The increased number of
cephalometric analyses is due, among others, to the use
of different reference planes or/and anatomic landmarks
by different researchers, as well as due to the different
types of measurements (angles or/and distances) they
perform.
More specifically, the qualitative and quantitative
assessment of craniofacial structures is based on "mean
normal values" of anatomical structures, which were
calculated and proposed as "ideal standards" by the
authors of each cephalometric analysis in order to use
these values as reference and standards for comparison
when evaluating patients' malocclusion problems
(Hixon, 1972; Kolokithas, 1981; Bishara and Athanasiou,
1995; Proffit and Fields, 2000).
These mean normal values were derived from: (a)

RESULTS: Differences existed: (a) in the qualitative
determination of sagittal maxillary position among
the selected cephalometric analyses, (b) among
cephalometric analyses using different as well as the
same reference planes, (c) in maxillary position, which
appears to be more anterior when the Frankfort
Horizontal (FH) is used as reference plane, and more
posterior when the anterior cranial base plane (SN) is
used.
CONCLUSIONS: The inconsistent results observed
after qualitative assessment of sagittal maxillary
position among the cephalometric variables assessed
in this study seem to occur due to the differences in
the range of the reference mean values and standard
deviations proposed by the various authors as the
"norm".

KKeeyy  wwoorrddss::  Cephalometric analysis, malocclusion,
sagittal maxillary position.
Hell Orthod Rev 2005;8:13-30.
Received: 03.02.2003 - Accepted: 21.10.2004

∫Àƒπ∂™ ª∂∆ƒ∏™∂π™: ¶¤ÓÙÂ ÎÂÊ·ÏÔÌÂÙÚÈÎ¿ ÛËÌÂ›· Î·È
8 ÎÂÊ·ÏÔÌÂÙÚÈÎ¤˜ ÌÂÙ·‚ÏËÙ¤˜.
∞¶√∆∂§∂™ª∞∆∞: ¶·Ú·ÙËÚ‹ıËÎ·Ó ‰È·ÊÔÚ¤˜ (·) ÛÙÔÓ
ÔÈÔÙÈÎfi ÚÔÛ‰ÈÔÚÈÛÌfi ÙË˜ Ô‚ÂÏÈ·›·˜ ı¤ÛË˜ ÙË˜ ¿Óˆ
ÁÓ¿ıÔ˘ ÌÂÙ·Í‡ ÙˆÓ ÎÂÊ·ÏÔÌÂÙÚÈÎÒÓ ·Ó·Ï‡ÛÂˆÓ Ô˘
·ÍÈÔÏÔÁ‹ıËÎ·Ó, (‚) ÌÂÙ·Í‡ ÙˆÓ ÎÂÊ·ÏÔÌÂÙÚÈÎÒÓ ·Ó·-
Ï‡ÛÂˆÓ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡Ó ÙfiÛÔ ‰È·ÊÔÚÂÙÈÎ¿ fiÛÔ
Î·È fiÌÔÈ· Â›Â‰· ·Ó·ÊÔÚ¿˜, (Á) ÛÙË ı¤ÛË ÙË˜ ¿Óˆ
ÁÓ¿ıÔ˘ Ë ÔÔ›· ·ÚÔ˘ÛÈ¿˙ÂÙ·È ÈÔ ÚfiÛıÈ· fiÙ·Ó
¯ÚËÛÈÌÔÔÈÂ›Ù·È ˆ˜ Â›Â‰Ô ·Ó·ÊÔÚ¿˜ ÙÔ Â›Â‰Ô ÙË˜
ºÚ·ÓÎÊÔ‡ÚÙË˜ (FH) Î·È ÈÔ Ô›ÛıÈ· fiÙ·Ó ¯ÚËÛÈÌÔÔÈ-
Â›Ù·È ÙÔ Â›Â‰Ô ÙË˜ ÚfiÛıÈ·˜ ‚¿ÛË˜ ÙÔ˘ ÎÚ·Ó›Ô˘
(SN). 
™Àª¶∂ƒ∞™ª∞∆∞: √È ·Û˘ÌÊˆÓ›Â˜ Ô˘ ‰È·ÈÛÙÒıË-
Î·Ó Î·Ù¿ ÙËÓ ÔÈÔÙÈÎ‹ ·ÍÈÔÏfiÁËÛË ÙË˜ Ô‚ÂÏÈ·›·˜
ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ÌÂÙ·Í‡ ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ ÙˆÓ
ÎÂÊ·ÏÔÌÂÙÚÈÎÒÓ ·Ó·Ï‡ÛÂˆÓ Ô˘ ·ÍÈÔÏÔÁ‹ıËÎ·Ó
ÛÙËÓ ·ÚÔ‡Û· ÌÂÏ¤ÙË, Ê·›ÓÂÙ·È Ó· ÔÊÂ›ÏÔÓÙ·È Î˘Ú›ˆ˜
ÛÙË ‰È·ÊÔÚ¿ ÙÔ˘ Â‡ÚÔ˘˜ ÙˆÓ Ì¤ÛˆÓ ÙÈÌÒÓ ·Ó·ÊÔÚ¿˜
Î·È ÙˆÓ Ù˘ÈÎÒÓ ·ÔÎÏ›ÛÂˆÓ Ô˘ ÚÔÙÂ›ÓÔÓÙ·È ·fi
ÙÔÓ Î¿ıÂ ÂÚÂ˘ÓËÙ‹ ÁÈ· ÙËÓ ÔÚÈÔı¤ÙËÛË ÙÔ˘ “Î·ÓÔÓÈ-
ÎÔ‡”.

§§¤¤ÍÍÂÂÈÈ˜̃  ÎÎÏÏÂÂÈÈ‰‰ÈÈ¿¿:: ∫ÂÊ·ÏÔÌÂÙÚÈÎ‹ ·Ó¿Ï˘ÛË, Û˘ÁÎÏÂÈÛÈ·Î¿
ÚÔ‚Ï‹Ì·Ù·, Ô‚ÂÏÈ·›· ı¤ÛË  ¿Óˆ ÁÓ¿ıÔ˘.
∂ÏÏ √ÚıÔ‰ ∂Èı 2005;8:13-30.
¶·ÚÂÏ‹ÊıË: 03.02.2003 - ŒÁÈÓÂ ‰ÂÎÙ‹: 21.10.2004 
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Samples concerning men and women separately (Coben,
1955; Jacobson, 1975; McNamara, 1984), female samples
exclusively (Steiner, 1953), male samples exclusively
(Björk, 1960), both samples at the same time (Downs,
1948; Tweed, 1954; Sassouni, 1955; Di Paolo et al., 1970;
Ricketts et al., 1979), or samples of individuals without
reference to gender (Riedel, 1952; Jarabak and Fizzell,
1972; Holdaway, 1983). (b) From samples of individuals
of different ages, such as 12-year old children as well as
students and soldiers (Björk, 1947, 1960), adults (Steiner,
1953), people from 12 to 17 years of age (Downs, 1948),
9 to 12-year old children (Di Paolo et al., 1970), 26 to 30-
year old individuals (McNamara, 1984), or samples of
people of unknown age (Jarabak and Fizzell, 1972). (c)
From different racial samples, such as Caucasians
(Downs, 1948; Jacobson, 1975, 1978; Ricketts et al.,
1979; McNamara, 1984), individuals of Caucasian and
Mediterranean origin (Sassouni, 1955), or from samples
of unidentified origin (Jarabak and Fizzell, 1972). (d)
From samples consisting of a small number of people,
such as 20 individuals (Downs, 1948), 47 (Coben, 1955),
46 (Jacobson, 1975), 30 (Burstone et al., 1979), 111
(McNamara, 1984), or even samples of unknown size
(Jarabak and Fizzell, 1972).
Despite these problems, "mean normal values" of
different cephalometric analysis methods have been
applied in everyday clinical practice, often without
differentiating between genders, without limitations in
the age range, or consideration for the distinct
morphological features among different races and
nationalities.
However, Greek and foreign studies have shown that
there are racial and ethnological differences and
particularities, such as different standards of facial
harmony and esthetics (Miura et al., 1965; Nanda and
Nanda, 1969; Hixon, 1972; Jacobson, 1978; Uesato et al.,
1978; Bibby, 1979; Khattabi and Palot, 1980; Richardson,
1980; Kolokithas, 1981; Hajighadimi et al., 1981; Slavicek
and Schadlbauer, 1982; Enlow et al., 1982; Haralabakis et
al., 1983; Kavvadia-Tsatala, 1985; Ioannidou-Marathiotou,
1986; Sidiropoulou-Hatzigianni, 1989; Bailey and Taylor,
1998; Ioannidou et al., 1999; Al-Jasser, 2000; Anderson et
al., 2000). Furthermore, a limited number of studies
comparing and evaluating various cephalometric analyses
have revealed that the diagnostic information they
provide is either in consistent or contradictory (De Abreu,

ÚÔ˘˜ ·Ó·ÙÔÌÈÎÒÓ ‰ÔÌÒÓ Ô˘ ˘ÔÏÔÁ›ÛıËÎ·Ó Î·È ÚÔÙ¿-
ıËÎ·Ó ˆ˜ "È‰·ÓÈÎ¿ ÚfiÙ˘·" ·fi ÙÔ˘˜ ÂÚÂ˘ÓËÙ¤˜ Î¿ıÂ
ÎÂÊ·ÏÔÌÂÙÚÈÎ‹˜ ·Ó¿Ï˘ÛË˜ ÌÂ ÛÎÔfi Ó· ¯ÚËÛÈÌÔÔÈË-
ıÔ‡Ó ˆ˜ ÛËÌÂ›· ·Ó·ÊÔÚ¿˜ Î·È Ì¤ÙÚÔ Û‡ÁÎÚÈÛË˜ ÁÈ· ÙËÓ
·ÍÈÔÏfiÁËÛË ÙˆÓ ÚÔ‚ÏËÌ¿ÙˆÓ Î¿ıÂ ·ÛıÂÓÔ‡˜  (Hixon,
1972; Kolokithas, 1981; Bishara Î·È Athanasiou, 1995;
Proffit Î·È Fields, 2000). 
√È Ì¤ÛÂ˜ ·˘Ù¤˜ Ê˘ÛÈÔÏÔÁÈÎ¤˜ ÙÈÌ¤˜ ÚÔ¤Î˘„·Ó: (·) ∞fi
‰Â›ÁÌ·Ù· Ô˘ ·ÊÔÚÔ‡Û·Ó ¿Ó‰ÚÂ˜ Î·È Á˘Ó·›ÎÂ˜ ÍÂ¯ˆÚÈÛÙ¿
(Coben, 1955; Jacobson, 1975; McNamara, 1984), ÌfiÓÔ
Á˘Ó·›ÎÂ˜ (Steiner, 1953), ÌfiÓÔ ¿Ó‰ÚÂ˜ (Björk, 1960), Ù·
‰‡Ô Ê‡Ï· Û˘Á¯ÚfiÓˆ˜ (Downs, 1948; Tweed, 1954;
Sassouni, 1955; Di Paolo Î·È Û˘Ó., 1970; Ricketts Î·È Û˘Ó.,
1979), ‹ Ù¤ÏÔ˜  ‰Â›ÁÌ·Ù· ·ÙfiÌˆÓ ¯ˆÚ›˜ ·Ó·ÊÔÚ¿ ÛÙÔ
Ê‡ÏÔ (Riedel, 1952; Jarabak Î·È Fizzell, 1972; Holdaway,
1983). (‚) ∞fi ‰Â›ÁÌ·Ù· ·ÙfiÌˆÓ Ô˘ ·ÊÔÚÔ‡Û·Ó ‰È¿ÊÔ-
ÚÂ˜ ËÏÈÎ›Â˜ fiˆ˜ ·È‰È¿ ËÏÈÎ›·˜ ‰Ò‰ÂÎ· ÂÙÒÓ ·ÏÏ¿ Î·È
·fi ÊÔÈÙËÙ¤˜ Î·È ÔÏ›ÙÂ˜ (Björk, 1947, 1960), ÂÓ‹ÏÈÎÂ˜
(Steiner, 1953), ¿ÙÔÌ· ËÏÈÎ›·˜ 12 ˆ˜ 17 ÂÙÒÓ (Downs,
1948), ¿ÙÔÌ· 9 ˆ˜ 12 ÂÙÒÓ (Di Paolo Î·È Û˘Ó., 1970),
¿ÙÔÌ· 26 ˆ˜ 30 ÂÙÒÓ (McNamara, 1984), ‹ Ù¤ÏÔ˜ ‰Â›ÁÌ·-
Ù· ·ÙfiÌˆÓ ÙˆÓ ÔÔ›ˆÓ Ë ËÏÈÎ›· ‰ÂÓ Â›Ó·È ÁÓˆÛÙ‹ (Jarabak
Î·È Fizzell, 1972). (Á) ∞fi ‰È¿ÊÔÚ· Ê˘ÏÂÙÈÎ¿ ‰Â›ÁÌ·Ù·,
fiˆ˜ Î·˘Î¿ÛÈ·˜ Ê˘Ï‹˜ (Downs, 1948; Jacobson 1975,
1978; Ricketts Î·È Û˘Ó., 1979; McNamara, 1984), Î·˘Î¿-
ÛÈ·˜ Ê˘Ï‹˜ Î·È ÌÂÛÔÁÂÈ·Î‹˜ ÚÔ¤ÏÂ˘ÛË˜ (Sassouni,
1955), ‹ ·fi ‰Â›ÁÌ·Ù· ÙˆÓ ÔÔ›ˆÓ Ë ÚÔ¤ÏÂ˘ÛË ‰ÂÓ ¤¯ÂÈ
‰ÈÂ˘ÎÚÈÓÈÛÙÂ› (Jarabak Î·È Fizzell, 1972). (‰) ∞fi ‰Â›ÁÌ·Ù·
Ô˘ ÂÚÈÏ¿Ì‚·Ó·Ó ÌÈÎÚfi ·ÚÈıÌfi ·ÙfiÌˆÓ, fiˆ˜ 20 ¿ÙÔÌ·
(Downs, 1948), 47 ¿ÙÔÌ· (Coben, 1955), 46 ¿ÙÔÌ·
(Jacobson, 1975), 30 ¿ÙÔÌ· (Burstone Î·È Û˘Ó., 1979), 111
¿ÙÔÌ· (McNamara, 1984), ‹ ·ÎfiÌË ·fi ¿ÁÓˆÛÙÔ ·ÚÈıÌfi
·ÙfiÌˆÓ (Jarabak Î·È Fizzell, 1972).
¶·Ú¿ Ù· ·Ú·¿Óˆ ÚÔ‚Ï‹Ì·Ù·, ÔÈ "Ì¤ÛÂ˜ Ê˘ÛÈÔÏÔÁÈÎ¤˜
ÙÈÌ¤˜" ÙˆÓ ‰È·ÊfiÚˆÓ ÌÂıfi‰ˆÓ ÎÂÊ·ÏÔÌÂÙÚÈÎ‹˜ ·Ó¿Ï˘-
ÛË˜ ÂÊ·ÚÌfiÛıËÎ·Ó ÛÙËÓ Î·ıËÌÂÚÈÓ‹ ÎÏÈÓÈÎ‹ Ú¿ÍË
¯ˆÚ›˜ ÔÏÏ¤˜ ÊÔÚ¤˜ Ó· Á›ÓÂÙ·È ‰È·ÊÔÚÔÔ›ËÛË ·Ó¿ÌÂÛ·
ÛÙ· ‰‡Ô Ê‡Ï·, ¯ˆÚ›˜ ÔÚÈÔı¤ÙËÛË ÙÔ˘ Â‡ÚÔ˘˜ ÙˆÓ ËÏÈÎÈÒÓ
Î·È ¯ˆÚ›˜ Ó· Ï·Ì‚¿ÓÂÙ·È ÚfiÓÔÈ· ÙˆÓ ÌÔÚÊÔÏÔÁÈÎÒÓ È‰È-
·ÈÙÂÚÔÙ‹ÙˆÓ ÌÂÙ·Í‡ ÙˆÓ ‰È·ÊfiÚˆÓ Ê˘ÏÒÓ Î·È ÂıÓÈÎÔÙ‹-
ÙˆÓ. 
ŸÌˆ˜, fiˆ˜ ·Ô‰Â›¯ÙËÎÂ ·fi ÌÂÏ¤ÙÂ˜ ∂ÏÏ‹ÓˆÓ Î·È Í¤ÓˆÓ
ÂÚÂ˘ÓËÙÒÓ, ˘¿Ú¯Ô˘Ó Ê˘ÏÂÙÈÎ¤˜ Î·È ÂıÓÔÏÔÁÈÎ¤˜ ‰È·ÊÔ-
Ú¤˜ Î·È È‰È·ÈÙÂÚfiÙËÙÂ˜, ‰È·ÊÔÚÂÙÈÎ¿ ‰ËÏ·‰‹ ÚfiÙ˘·
·ÚÌÔÓ›·˜ Î·È ·ÈÛıËÙÈÎ‹˜ ÙÔ˘ ÚÔÛÒÔ˘ (Miura Î·È Û˘Ó.,
1965; Nanda Î·È Nanda, 1969; Hixon, 1972; Jacobson,
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1982; Bolender et al., 1986; Vigie Du Cayla et al., 1986;
Haralabakis, 1987; Wylie et al., 1987).
Focusing on the necessity of craniofacial complex
evaluation on the basis of ethnic characteristics and the
need for selecting one or more methods of
cephalometric analysis, we considered useful to evaluate
the cephalometric characteristics of a Greek sample
using reference values derived both from cephalometric
analyses of foreign population groups and Greek data.
This study, which is part of a broader research project,
attempted to determine sagittal maxillary position in
relation to the anterior cranial base. More specifically,
the goals were:
ñ To evaluate quantitatively and qualitatively the

sagittal maxillary position in relation to the anterior
cranial base in a sample of Greek population with
malocclusion, using as a basis the reference values of 6
selected cephalometric analyses and data from Greek
population.

ñ To evaluate how far diagnostic information data
provided by the selected cephalometric analyses
diverged or converged.

MMAATTEERRIIAALL  AANNDD  MMEETTHHOODD

The material of this study consisted of 72 initial lateral
cephalometric radiographs of patients (36 male, 36 female)
aged from 8 to 16 years (mean age 12.5 years) with various
degrees of malocclusion who had all been treated at the
Clinic of the Postgraduate Orthodontic Program of the
Aristotle University of Thessaloniki. Twenty five percent of
these individuals presented Class I malocclusion, 44.4%
presented Class II, division 1 malocclusion, 12.5%
presented Class II, division 2 malocclusion, 8.3% presented
Class III malocclusion, and finally 9.7% of the sample could
not be classified in any of the categories mentioned above.
Sample selection was random. Individuals whose medical
history included syndromes or craniofacial anomalies, such
as clefts, asymmetries or severe skeletal discrepancies were
excluded.
All lateral cephalometric radiographs were taken with
the same cephalometric device, Orthoceph (Siemens,
Munich, Germany) and 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 in occlusion and lips in slight contact).

1978; Uesato Î·È Û˘Ó., 1978; Bibby, 1979; Khattabi Î·È
Palot, 1980; Richardson, 1980; Kolokithas, 1981;
Hajighadimi Î·È Û˘Ó., 1981; Slavicek Î·È Schadlbauer,
1982; Enlow Î·È Û˘Ó., 1982; Haralabakis Î·È Û˘Ó., 1983;
Kavvadia-Tsatala, 1985; Ioannidou-Marathiotou, 1986;
Sidiropoulou-Hatzigianni, 1989; Bailey Î·È Taylor, 1998;
Ioannidou Î·È Û˘Ó., 1999; Al-Jasser, 2000; Anderson Î·È
Û˘Ó., 2000). ∂ÈÚfiÛıÂÙ·, fiˆ˜ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ‰È·È-
ÛÙÒÓÂÙ·È ÛÙÔÓ ÂÚÈÔÚÈÛÌ¤ÓÔ ·ÚÈıÌfi ÂÚÁ·ÛÈÒÓ Ô˘ ·Û¯Ô-
Ï‹ıËÎ·Ó ÌÂ ÙË Û‡ÁÎÚÈÛË Î·È ·ÓÙÈ·Ú¿ıÂÛË ‰È·ÊfiÚˆÓ
ÎÂÊ·ÏÔÌÂÙÚÈÎÒÓ ·Ó·Ï‡ÛÂˆÓ, ÔÈ ‰È·ÁÓˆÛÙÈÎ¤˜ ÏËÚÔÊÔ-
Ú›Â˜ Ô˘ ·Ú¤¯ÔÓÙ·È ·fi ·˘Ù¤˜ Â›Ó·È ¿ÏÏÔÙÂ ·ÚÂÌÊÂÚÂ›˜
Î·È ¿ÏÏÔÙÂ ·ÓÙÈÎÚÔ˘fiÌÂÓÂ˜ (De Abreu, 1982; Bolender Î·È
Û˘Ó., 1986; Vigie Du Cayla Î·È Û˘Ó., 1986; Haralabakis,
1987; Wylie Î·È Û˘Ó., 1987).
∂ÛÙÈ¿˙ÔÓÙ·˜ ÙÔ ÂÓ‰È·Ê¤ÚÔÓ Ì·˜ ÛÙËÓ ·Ó·ÁÎ·ÈfiÙËÙ· ·ÍÈÔ-
ÏfiÁËÛË˜ ÙÔ˘ ÎÚ·ÓÈÔÚÔÛˆÈÎÔ‡ Û˘ÌÏ¤ÁÌ·ÙÔ˜ ÌÂ ‚¿ÛË
ÙÈ˜ ÂıÓÔÏÔÁÈÎ¤˜ È‰È·ÈÙÂÚfiÙËÙÂ˜, ·ÏÏ¿ Î·È ÙËÓ ·Ó·ÁÎ·ÈfiÙËÙ·
ÂÈÏÔÁ‹˜ ÌÈ·˜ ‹ ÂÚÈÛÛÔÙ¤ÚˆÓ ÌÂıfi‰ˆÓ ÎÂÊ·ÏÔÌÂÙÚÈÎ‹˜
·Ó¿Ï˘ÛË˜, ıÂˆÚ‹Û·ÌÂ ÛÎfiÈÌÔ Ó· Á›ÓÂÈ ·ÍÈÔÏfiÁËÛË ÙˆÓ
ÎÂÊ·ÏÔÌÂÙÚÈÎÒÓ ¯·Ú·ÎÙËÚÈÛÙÈÎÒÓ ÂÓfi˜ ‰Â›ÁÌ·ÙÔ˜ ÂÏÏËÓÈ-
ÎÔ‡ ÏËı˘ÛÌÔ‡ ÌÂ ÙÈÌ¤˜ ·Ó·ÊÔÚ¿˜ Ô˘ ÚÔ¤Ú¯ÔÓÙ·È ·fi
ÎÂÊ·ÏÔÌÂÙÚÈÎ¤˜ ·Ó·Ï‡ÛÂÈ˜ Í¤ÓˆÓ ÏËı˘ÛÌÈ·ÎÒÓ ÔÌ¿‰ˆÓ
Î·È ·fi ÂÏÏËÓÈÎ¿ ‰Â‰ÔÌ¤Ó·.
™ÙËÓ ·ÚÔ‡Û· ÌÂÏ¤ÙË Ô˘ ·ÔÙÂÏÂ› Ì¤ÚÔ˜ ÁÂÓÈÎfiÙÂÚË˜
¤ÚÂ˘Ó·˜, Á›ÓÂÙ·È ÚÔÛ¿ıÂÈ· ÚÔÛ‰ÈÔÚÈÛÌÔ‡ ÙË˜ ı¤ÛË˜
ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ÛÙÔ Ô‚ÂÏÈ·›Ô Â›Â‰Ô ÛÂ Û¯¤ÛË ÌÂ ÙËÓ
ÚfiÛıÈ· ‚¿ÛË ÙÔ˘ ÎÚ·Ó›Ô˘. ¶ÈÔ ·Ó·Ï˘ÙÈÎ¿ ÔÈ ÂÈÌ¤ÚÔ˘˜
ÛÎÔÔ› ‹Ù·Ó:
ñ ¡· ·ÍÈÔÏÔÁËıÂ› ÔÈÔÙÈÎ¿ Î·È ÔÛÔÙÈÎ¿ Ë Ô‚ÂÏÈ·›· ı¤ÛË

ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ÛÂ Û¯¤ÛË ÌÂ ÙËÓ ÚfiÛıÈ· ‚¿ÛË ÙÔ˘
ÎÚ·Ó›Ô˘ ÛÂ ‰Â›ÁÌ· ·ÙfiÌˆÓ ÂÏÏËÓÈÎÔ‡ ÏËı˘ÛÌÔ‡ ÌÂ
Û˘ÁÎÏÂÈÛÈ·Î¿ ÚÔ‚Ï‹Ì·Ù·, ÌÂ ‚¿ÛË ÙÈ˜ ÙÈÌ¤˜ ·Ó·ÊÔÚ¿˜
6 ÂÈÏÂÁÌ¤ÓˆÓ ÎÂÊ·ÏÔÌÂÙÚÈÎÒÓ ·Ó·Ï‡ÛÂˆÓ Î·ıÒ˜ Î·È
ÌÂ ‰Â‰ÔÌ¤Ó· ·fi ÂÏÏËÓÈÎfi ÏËı˘ÛÌfi.

ñ ¡· ·ÍÈÔÏÔÁËıÂ› Ë Û‡ÁÎÏÈÛË ‹ ·fiÎÏÈÛË ÙˆÓ ‰È·ÁÓˆÛÙÈ-
ÎÒÓ ÏËÚÔÊÔÚÈÒÓ Ô˘ ÚÔÎ‡ÙÔ˘Ó ÌÂÙ¿ ·fi ÙË ¯Ú‹ÛË
ÙˆÓ ÎÂÊ·ÏÔÌÂÙÚÈÎÒÓ ·Ó·Ï‡ÛÂˆÓ Ô˘ ÂÈÏ¤¯ıËÎ·Ó. 

ÀÀ§§ππ∫∫√√  ∫∫∞∞ππ  ªª∂∂££√√¢¢√√™™

ÀÏÈÎfi ·ÔÙ¤ÏÂÛ·Ó 72 ·Ú¯ÈÎ¤˜ Ï¿ÁÈÂ˜ ÎÂÊ·ÏÔÌÂÙÚÈÎ¤˜
·ÎÙÈÓÔÁÚ·Ê›Â˜ ÈÛ·Ú›ıÌˆÓ ·ÛıÂÓÒÓ (36 ¿Ó‰ÚÂ˜ Î·È 36
Á˘Ó·›ÎÂ˜) ËÏÈÎ›·˜ 8 ˆ˜ 16 ¯ÚÔÓÒÓ (Ì¤ÛË ËÏÈÎ›· 12,5 ¤ÙË)
ÌÂ ‰È·ÊfiÚÔ˘ ‚·ıÌÔ‡ ‚·Ú‡ÙËÙ·˜ Û˘ÁÎÏÂÈÛÈ·Î¿ ÚÔ‚Ï‹-
Ì·Ù· Ô˘ ıÂÚ·Â‡ÙËÎ·Ó ÛÙËÓ ∫ÏÈÓÈÎ‹ ÙÔ˘ ªÂÙ·Ù˘¯È·ÎÔ‡
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¶ÚÔÁÚ¿ÌÌ·ÙÔ˜ √ÚıÔ‰ÔÓÙÈÎ‹˜, ÙÔ˘ ∞ÚÈÛÙÔÙÂÏÂ›Ô˘ ¶·ÓÂÈ-
ÛÙËÌ›Ô˘ £ÂÛÛ·ÏÔÓ›ÎË˜. ∞fi Ù· ¿ÙÔÌ· ·˘Ù¿ ÙÔ 25%
·ÚÔ˘Û›·˙Â Û˘ÁÎÏÂÈÛÈ·Î¤˜ ·ÓˆÌ·Ï›Â˜ ∆¿ÍË˜ π, ÙÔ 44,4%
∆¿ÍË˜ ππ Î·ÙËÁÔÚ›·˜ 1, ÙÔ 12,5% ∆¿ÍË˜ ππ Î·ÙËÁÔÚ›·˜ 2, ÙÔ
8,3% ∆¿ÍË˜ πππ Î·Ù¿ Angle Î·È Ù¤ÏÔ˜ ÙÔ 9,7% ‰ÂÓ Î·Ù¤ÛÙË
‰˘Ó·ÙfiÓ Ó· Ù·ÍÈÓÔÌËıÂ› ÛÂ Î·Ì›· ·fi ÙÈ˜ ·Ú·¿Óˆ Î·ÙË-
ÁÔÚ›Â˜. ∏ ÂÈÏÔÁ‹ ÙÔ˘ ‰Â›ÁÌ·ÙÔ˜ ‹Ù·Ó Ù˘¯·›·. ∞ÔÎÏÂ›-
ÛÙËÎ·Ó ÌfiÓÔÓ ¿ÙÔÌ· ÛÙÔ È·ÙÚÈÎfi ÈÛÙÔÚÈÎfi ÙˆÓ ÔÔ›ˆÓ
·Ó·Ê¤ÚÔÓÙ·Ó Û‡Ó‰ÚÔÌ· ‹ ÎÚ·ÓÈÔÚÔÛˆÈÎ¤˜ ·ÓˆÌ·Ï›Â˜
fiˆ˜ Û¯ÈÛÙ›Â˜, ·Û˘ÌÌÂÙÚ›Â˜ ‹ ‚·ÚÈ¤˜ ÛÎÂÏÂÙÈÎ¤˜ ‰˘Û·ÚÌÔ-
Ó›Â˜.
ŸÏÂ˜ ÔÈ Ï¿ÁÈÂ˜ ÎÂÊ·ÏÔÌÂÙÚÈÎ¤˜ ·ÎÙÈÓÔÁÚ·Ê›Â˜ ÂÏ‹ÊıË-
Û·Ó ÌÂ ÙÔ ›‰ÈÔ ÎÂÊ·ÏÔÌÂÙÚÈÎfi ÌË¯¿ÓËÌ· Orthoceph
(Siemens, Munich, °ÂÚÌ·Ó›·) Î·È ÔÈ Û˘Óı‹ÎÂ˜ Ï‹„Ë˜ ‹Ù·Ó
›‰ÈÂ˜ ÁÈ· fiÏÔ˘˜ ÙÔ˘˜ ·ÛıÂÓÂ›˜ (Ë ÎÂÊ·Ï‹ ÙÔ˘ ·ÛıÂÓÔ‡˜
‹Ù·Ó ÙÔÔıÂÙËÌ¤ÓË ÛÙÔÓ ÎÂÊ·ÏÔÛÙ¿ÙË ¤ÙÛÈ ÒÛÙÂ ÙÔ Â›Â-
‰Ô ÙË˜ ºÚ·ÓÎÊÔ‡ÚÙË˜ Ó· Â›Ó·È ·Ú¿ÏÏËÏÔ ÌÂ ÙÔ ¤‰·ÊÔ˜,
ÔÈ Ô‰ÔÓÙÈÎÔ› ÊÚ·ÁÌÔ› ÛÂ Û‡ÁÎÏÂÈÛË Î·È Ù· ¯Â›ÏË ÛÂ ÂÏ·-
ÊÚ¿ Â·Ê‹). 
∏ È¯ÓÔÁÚ¿ÊËÛË Î¿ıÂ ·ÎÙÈÓÔÁÚ·Ê›·˜ ¤ÁÈÓÂ ÌÂ ÙË ‚Ô‹ıÂÈ·
‰È·Ê·ÓÔÛÎÔ›Ô˘ ·fi ¤Ó·Ó ÂÍÂÙ·ÛÙ‹ (π. π.) ÛÂ ÂÈ‰ÈÎfi ËÌÈ-
‰È·Ê·Ó¤˜ ¯·ÚÙ› Î·È ÂÓÙÔ›ÛÙËÎ·Ó Ù· ÎÂÊ·ÏÔÌÂÙÚÈÎ¿
ÛËÌÂ›·. ™ÙË Û˘Ó¤¯ÂÈ· ¤ÁÈÓÂ „ËÊÈÔÔ›ËÛË ÙˆÓ È¯ÓÔÁÚ·ÊË-
Ì¿ÙˆÓ, Ë ÌÂÙ·ÊÔÚ¿ ÙÔ˘˜ ÛÂ ËÏÂÎÙÚÔÓÈÎfi ˘ÔÏÔÁÈÛÙ‹ ÌÂ
ÙË ‚Ô‹ıÂÈ· ÙÔ˘ Û·ÚˆÙ‹ ScanJet 6100C/T ÛÂ Û˘Ó‰˘·ÛÌfi
ÌÂ ÙÔ ÏÔÁÈÛÌÈÎfi Deskscan (Hewlett Packard, Palo Alto,
CA, USA). ∞ÎÔÏÔ‡ıËÛÂ Ë ÎÂÊ·ÏÔÌÂÙÚÈÎ‹ ·Ó¿Ï˘ÛË ÙˆÓ
È¯ÓÔÁÚ·ÊËÌ¿ÙˆÓ ÌÂ ÙË ‚Ô‹ıÂÈ· ÙÔ˘ ÏÔÁÈÛÌÈÎÔ‡ Viewbox
2.60 (dHal, ∞ı‹Ó·), ÌÂÙ¿ ·fi Î·Ù¿ÏÏËÏË ÙÚÔÔÔ›ËÛË
(ª.∞.¶.). 
™ÙËÓ Û˘ÓÔÏÈÎ‹ ¤ÚÂ˘Ó·, ÁÈ· Î¿ıÂ ¤Ó·Ó ·ÛıÂÓ‹, ¯ÚËÛÈÌÔ-
ÔÈ‹ıËÎ·Ó 9 ‰È·ÊÔÚÂÙÈÎ¤˜ Ì¤ıÔ‰ÔÈ ÎÂÊ·ÏÔÌÂÙÚÈÎ‹˜ ·Ó¿-
Ï˘ÛË˜ Ô˘ ÂÈÏ¤¯ıËÎ·Ó ÌÂ ‚¿ÛË ÙËÓ Â˘Ú‡ÙËÙ· ÙË˜ ¯Ú‹ÛË˜
ÙÔ˘˜ ·fi ÂÈ‰ÈÎÔ‡˜ √ÚıÔ‰ÔÓÙÈÎÔ‡˜ (Gottlieb Î·È Û˘Ó.,
1991). 
™ÙËÓ ·ÚÔ‡Û· ÌÂÏ¤ÙË Ô˘ ·ÊÔÚ¿ ÙËÓ ·ÍÈÔÏfiÁËÛË ÙË˜
Ô‚ÂÏÈ·›·˜ ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘, ¯ÚËÛÈÌÔÔÈ‹ıËÎ·Ó 6
ÎÂÊ·ÏÔÌÂÙÚÈÎ¤˜ ·Ó·Ï‡ÛÂÈ˜: Tweed (1953, 1954), Steiner
(1953, 1959), Jarabak (Jarabak Î·È Fizzell, 1972),
Burstone (Burstone Î·È Û˘Ó., 1979), McNamara (1984),
Î·ıÒ˜ Î·È ÙË˜ ÌÂıfi‰Ô˘ Ô˘ ¯ÚËÛÈÌÔÔÈÂ›Ù·È ÛÙÔ ∂ÚÁ·-
ÛÙ‹ÚÈÔ ÙË˜ √ÚıÔ‰ÔÓÙÈÎ‹˜ ÙË˜ √‰ÔÓÙÈ·ÙÚÈÎ‹˜ ™¯ÔÏ‹˜ ÙÔ˘
¶·ÓÂÈÛÙËÌ›Ô˘ Humboldt ÙÔ˘ µÂÚÔÏ›ÓÔ˘ (Miethke,
1995).  ÃÚËÛÈÌÔÔÈ‹ıËÎ·Ó ÂÈÏ¤ÔÓ Ù· ÎÂÊ·ÏÔÌÂÙÚÈÎ¿
‰Â‰ÔÌ¤Ó· ÂÏÏËÓÈÎÔ‡ ÏËı˘ÛÌÔ‡ fiˆ˜ ·˘Ù¿ ‰È·ÌÔÚÊÒ-
ıËÎ·Ó ·fi ÙÔ˘˜ Gianniou Î·È Nasiopoulos (1994) ·fi ÙËÓ

Each cephalometric radiograph was traced and the
cephalometric landmarks were identified by one
examiner (I. I.) using an illuminator and special
semitransparent paper. Tracings were then digitized and
scanned using the ScanJet 6100C/T and Deskscan
software (Hewlett Packard, Palo Alto, CA, USA). Finally,
tracings were cephalometrically analyzed with the use of
Viewbox 2.60 software (dHal, Athens) appropriately
modified (M.A.P.).
In the broader research study, 9 different methods of
cephalometric analysis were used for each patient. These
were selected according to their popularity among
orthodontists (Gottlieb et al., 1991). 
In the current study, concerning the evaluation of the
maxillary sagittal position, 6 cephalometric analyses
were used: Tweed’s (1953, 1954), Steiner’s (1953, 1959),
Jarabak’s (Jarabak and Fizzell, 1972), Burstone’s
(Burstone et al., 1979), McNamara’s (1984) and the
method used at the Orthodontic Department of the
Dental School of Humboldt University in Berlin
(Miethke, 1995). Furthermore, Greek cephalometric data
were also used; the latter were reported by Gianniou
and Nasiopoulos (1994) following collection and further
statistical analysis of values published in 10 studies by
Greek authors (Xeniotou-Voutsina, 1972; Kolokithas,
1981; Haralabakis et al., 1983; Kavvadia-Tsatala, 1985;
Ioannidou-Marathiotou, 1986; Topouzelis, 1986;
Markovitsi-Georgiadou, 1988; Kolokithas et al., 1988;
Kavvadia-Tsatala, 1989; Sidiropoulou-Hatzigianni,
1989).
Eight cephalometric variables were evaluated: the SNA
angle of Steiner (1953, 1959), Tweed (1953, 1954),
Jarabak (Jarabak and Fizzell, 1972), McNamara (1984),
Miethke (1995) and, Gianniou and Nasiopoulos (1994),
the distance of point A from the perpendicular line
drawn from Na to the Frankfort Horizontal (A^Na) of
McNamara (1984) and the N-A(HP) distance of Burstone
(Burstone et al., 1979) (Fig. 1).
The result of each variable was then qualitatively
assessed on the basis of both the reference values
recommended separately for each method under
investigation and the reference values for the Greek
population, with the following conditions: (a) Cases,
where variable values were found within the range of
the mean value ± one standard deviation, as given by the
author of each method, were codified using number 2;
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this number was entered in the relevant table of this
study as  "normal" and represented a normal maxillary
position. (b) Cases, where variable values were lower
than the mean value ± one standard deviation, were
codified using number 1; this number was entered in the
relevant table as "posterior" representing a posterior
maxillary position. (c) Cases, where variable values were
higher than the mean value ± one standard deviation,
were codified using number 3; this number was entered
in the relevant table as "anterior" representing an
anterior maxillary position (Table 1). Furthermore, for the
qualitative variable assessment, the following were
taken into consideration: (a) the age specific mean
normal values and standard deviations recommended,
such as in the method of Humboldt University in Berlin
(Miethke, 1995), and (b) differences according to gender,
such as those in the methods of Burstone et al. (1979)
and McNamara (1984).
However, in the methods of Steiner (1953, 1959) and
Tweed (1953, 1954), no standard deviations but only an
integral number is given for the SNA angle (SNA=82∞).
The authors of this study considered that this integral
number was an approximation; consequently, deviations
from -0.5∞ to +0.5∞ may have been included. Adopting
these small deviations was considered necessary, so that
cases where, with the use of computer technology, the
SNA angle was found to be 82.01 or 81.99 could be
considered as "normal". According to the authors’ view,
these small deviations could minimally affect the
standard initially set and could contribute towards a
sounder statistical methodology.

SSttaattiissttiiccaall  aannaallyyssiiss

The findings were statistically analyzed with the use of
SPSS 10.0 software (SPSS Inc., Chicago, Illinois).
Initially, descriptive statistics were performed and a
table of frequencies and percentages was constructed
in order to classify the 72 individuals according to each
method and for each variable separately. Spearman’s
rho test (Tsantas et al., 1999) was used to calculate the
paired linear correlation among variables, in order to
identify variables with a high correlation coefficient
(around 1) that could, as a consequence, classify the 72
individuals under the same "heading" during
qualitative evaluation. 

Û˘ÏÏÔÁ‹ Î·È ÙËÓ ÂÚ·ÈÙ¤Úˆ ÛÙ·ÙÈÛÙÈÎ‹ ÂÂÍÂÚÁ·Û›· ÙÈÌÒÓ
Ô˘ ‰ËÌÔÛÈÂ‡ıËÎ·Ó ÛÂ ‰¤Î· Û˘ÓÔÏÈÎ¿ ÂÚÁ·Û›Â˜ ∂ÏÏ‹ÓˆÓ
ÂÚÂ˘ÓËÙÒÓ (Xeniotou-Voutsina, 1972; Kolokithas, 1981;
Haralabakis Î·È Û˘Ó., 1983; Kavvadia-Tsatala, 1985;
Ioannidou-Marathiotou, 1986; Topouzelis, 1986;
Markovitsi-Georgiadou, 1988; Kolokithas Î·È Û˘Ó., 1988;
Kavvadia-Tsatala, 1989; Sidiropoulou-Hatzigianni, 1989). 
ªÂÙÚ‹ıËÎ·Ó 8 ÎÂÊ·ÏÔÌÂÙÚÈÎ¤˜ ÌÂÙ·‚ÏËÙ¤˜: ∏ ÁˆÓ›· SNA
ÙˆÓ Steiner (1953, 1959), Tweed (1953, 1954), Jarabak
(Jarabak Î·È Fizzell, 1972), McNamara (1984), Miethke
(1995) Î·È Gianniou Î·È Nasiopoulos (1994),  Ë ·fiÛÙ·ÛË
ÙÔ˘ ÛËÌÂ›Ô˘ A ·fi ÙËÓ Î¿ıÂÙÔ Ô˘ Ê¤ÚÂÙ·È ·fi ÙÔ ÛËÌÂ›Ô
Na ÛÙÔ Â›Â‰Ô ÙË˜ ºÚ·ÓÎÊÔ‡ÚÙË˜ (A^Na) ÙÔ˘
McNamara (1984) Î·È Ë ·fiÛÙ·ÛË N-A(HP) ÙÔ˘ Burstone
(Burstone Î·È Û˘Ó., 1979) (∂ÈÎ. 1).
∞ÎÔÏÔ‡ıËÛÂ Ë ÔÈÔÙÈÎ‹ ·ÍÈÔÏfiÁËÛË ÙÔ˘ ·ÔÙÂÏ¤ÛÌ·ÙÔ˜
ÙË˜ Î¿ıÂ ÌÈ·˜ ÌÂÙ·‚ÏËÙ‹˜ ÙfiÛÔ ÌÂ ‚¿ÛË ÙÈ˜ ÚÔÙÂÈÓfiÌÂÓÂ˜
ÙÈÌ¤˜ ·Ó·ÊÔÚ¿˜ ÍÂ¯ˆÚÈÛÙ¿ ÁÈ· Î¿ıÂ Ì¤ıÔ‰Ô Ô˘ ÂÍÂÙ¿-
ÛÙËÎÂ, fiÛÔ Î·È ÌÂ ÙÈ˜ ÙÈÌ¤˜ ·Ó·ÊÔÚ¿˜ ÁÈ· ÙÔÓ ÂÏÏËÓÈÎfi
ÏËı˘ÛÌfi ÌÂ ÙËÓ ·ÎfiÏÔ˘ıË Îˆ‰ÈÎÔÔ›ËÛË: (·) ™ÙÈ˜ ÂÚÈ-
ÙÒÛÂÈ˜ fiÔ˘ Ë ÙÈÌ‹ ÙË˜ ÌÂÙ·‚ÏËÙ‹˜ ‚Ú¤ıËÎÂ Ì¤Û· ÛÙÔ
‰È¿ÛÙËÌ· ÙË˜ Ì¤ÛË˜ ÙÈÌ‹˜ ± ÌÈ·˜ ÛÙ·ıÂÚ‹˜ ·fiÎÏÈÛË˜ Ô˘
‰›‰ÂÙ·È ·fi ÙÔÓ ÂÚÂ˘ÓËÙ‹ Î¿ıÂ ÌÂıfi‰Ô˘, ¯ÚËÛÈÌÔÔÈ‹ıË-
ÎÂ Û˘Ì‚ÔÏÈÎ¿ Ô ·ÚÈıÌfi˜ 2, Ô ÔÔ›Ô˜ Î·Ù·¯ˆÚ‹ıËÎÂ ÛÙÔÓ
›Ó·Î· ÙË˜ ·ÚÔ‡Û·˜ ÂÚÁ·Û›·˜ ÌÂ ÙËÓ ¤Ó‰ÂÈÍË "Î·ÓÔÓÈÎfi"
Î·È ·Ó·Ê¤ÚÂÙ·È ÛÙË Î·ÓÔÓÈÎ‹ ı¤ÛË ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘. (‚)
™ÙÈ˜ ÂÚÈÙÒÛÂÈ˜ fiÔ˘ Ë ÙÈÌ‹ ÙË˜ ÌÂÙ·‚ÏËÙ‹˜ ‚Ú¤ıËÎÂ
ÌÈÎÚfiÙÂÚË ÙË˜ Ì¤ÛË˜ ÙÈÌ‹˜ ± ÌÈ·˜ ÛÙ·ıÂÚ‹˜ ·fiÎÏÈÛË˜
¯ÚËÛÈÌÔÔÈ‹ıËÎÂ Û˘Ì‚ÔÏÈÎ¿ Ô ·ÚÈıÌfi˜ 1, Ô ÔÔ›Ô˜ Î·Ù·-
¯ˆÚ‹ıËÎÂ ÛÙÔÓ ›Ó·Î· ÌÂ ÙËÓ ¤Ó‰ÂÈÍË "Ô›ÛıÈ·" Î·È ·Ó·-
Ê¤ÚÂÙ·È ÛÙËÓ Ô›ÛıÈ· ı¤ÛË ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘. (Á) ™ÙÈ˜ ÂÚÈ-
ÙÒÛÂÈ˜ fiÔ˘ Ë ÙÈÌ‹ ÙË˜ ÌÂÙ·‚ÏËÙ‹˜ ‚Ú¤ıËÎÂ ÌÂÁ·Ï‡ÙÂÚË
ÙË˜ Ì¤ÛË˜ Ê˘ÛÈÔÏÔÁÈÎ‹˜ ÙÈÌ‹˜ ± ÌÈ·˜ ÛÙ·ıÂÚ‹˜ ·fiÎÏÈÛË˜
¯ÚËÛÈÌÔÔÈ‹ıËÎÂ Û˘Ì‚ÔÏÈÎ¿ Ô ·ÚÈıÌfi˜ 3 Ô ÔÔ›Ô˜ Î·Ù·-
¯ˆÚ‹ıËÎÂ ÛÙÔÓ ›Ó·Î· ÌÂ ÙËÓ ¤Ó‰ÂÈÍË "ÚfiÛıÈ·" Î·È ·Ó·-
Ê¤ÚÂÙ·È ÛÙË ÚfiÛıÈ· ı¤ÛË ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ (¶›Ó·Î·˜ 1).
∂ÈÚfiÛıÂÙ·, ÁÈ· ÙËÓ ÔÈÔÙÈÎ‹ ·ÍÈÔÏfiÁËÛË ÙˆÓ ÌÂÙ·‚ÏË-
ÙÒÓ ÂÏ‹ÊıËÛ·Ó ˘fi„Ë (·) ÔÈ Ì¤ÛÂ˜ Ê˘ÛÈÔÏÔÁÈÎ¤˜ ÙÈÌ¤˜
Î·È ÔÈ ÛÙ·ıÂÚ¤˜ ·ÔÎÏ›ÛÂÈ˜ Ô˘ ÚÔÙÂ›ÓÔÓÙ·È ·Ó¿ÏÔÁ· ÌÂ
ÙËÓ ËÏÈÎ›·, fiˆ˜ ÛÙËÓ Ì¤ıÔ‰Ô ÙÔ˘ ¶·ÓÂÈÛÙËÌ›Ô˘
Humboldt ÙÔ˘ µÂÚÔÏ›ÓÔ˘ (Miethke, 1995), Î·È (‚) ÔÈ ‰È·-
ÊÔÚ¤˜ ·Ó¿ÏÔÁ· ÌÂ ÙÔ Ê‡ÏÔ fiˆ˜ ÛÙËÓ Ì¤ıÔ‰Ô ÙˆÓ
Burstone Î·È Û˘Ó. (1979), Î·È ÙÔ˘ McNamara (1984). 
™ÙË Ì¤ıÔ‰Ô ˆÛÙfiÛÔ ÙÔ˘ Steiner (1953, 1959) Î·È ÙÔ˘
Tweed (1953, 1954), fiÔ˘ ‰ÂÓ ‰›‰ÔÓÙ·È ÁÈ· ÙË ÁˆÓ›· SNA
ÛÙ·ıÂÚ¤˜ ·ÔÎÏ›ÛÂÈ˜ ·ÏÏ¿ ÌfiÓÔÓ ·Î¤Ú·ÈÔ˜ ·ÚÈıÌfi˜
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(SNA=82Æ), ıÂˆÚ‹ıËÎÂ ·fi ÙÔ˘˜ Û˘ÁÁÚ·ÊÂ›˜ ÙË˜ ·ÚÔ‡-
Û·˜ ÂÚÁ·Û›·˜, fiÙÈ Ô ·Î¤Ú·ÈÔ˜ ·˘Ùfi˜ ·ÚÈıÌfi˜ ‹Ù·Ó ÛÙÚÔÁ-
Á˘ÏÔÔ›ËÛË ·ÚÈıÌÔ‡, Û˘ÓÂÒ˜ ı· ÌÔÚÔ‡Û·Ó Ó· ÂÚÈ-
ÏËÊıÔ‡Ó ·ÔÎÏ›ÛÂÈ˜ ·fi -0,5Æˆ˜ +0,5Æ. ∏ ı¤ÛÈÛË ÙˆÓ
ÌÈÎÚÒÓ ·˘ÙÒÓ ·ÔÎÏ›ÛÂˆÓ ÎÚ›ıËÎÂ ·Ó·ÁÎ·›· ÚÔÎÂÈÌ¤-
ÓÔ˘ Ó· ÂÓÛˆÌ·ÙˆıÔ‡Ó ÛÙÔ ‘Î·ÓÔÓÈÎfi’ ÔÈ ÂÚÈÙÒÛÂÈ˜
ÂÎÂ›ÓÂ˜ ÛÙÈ˜ ÔÔ›Â˜ ÌÂ ÙË Û‡Á¯ÚÔÓË ÙÂ¯ÓÔÏÔÁ›· ÌÂ ¯Ú‹ÛË
˘ÔÏÔÁÈÛÙÒÓ ‚Ú¤ıËÎ·Ó ÙÈÌ¤˜ ÙË˜ ÁˆÓ›·˜ SNA 82.01Æ ‹
81.99Æ. ∫·Ù¿ ÙËÓ ÁÓÒÌË ÙˆÓ Û˘ÁÁÚ·Ê¤ˆÓ, ÔÈ ÌÈÎÚ¤˜ ·˘Ù¤˜
·ÔÎÏ›ÛÂÈ˜ ı· ·ÏÏÔ›ˆÓ·Ó ÙÔ ÏÈÁfiÙÂÚÔ ‰˘Ó·ÙfiÓ ÙÔ ·Ú¯ÈÎfi
‰È·Ù˘ˆÌ¤ÓÔ ÚfiÙ˘Ô Î·È ı· Û˘Ó¤‚·ÏÏ·Ó ÛÂ ÌÈ· ÈÔ
ÛˆÛÙ‹ ÛÙ·ÙÈÛÙÈÎ‹ ÌÂıÔ‰ÔÏÔÁ›·.

™™ÙÙ··ÙÙÈÈÛÛÙÙÈÈÎÎ‹‹  ÂÂÂÂÍÍÂÂÚÚÁÁ··ÛÛ››··

∏ ÛÙ·ÙÈÛÙÈÎ‹ ÂÂÍÂÚÁ·Û›· ÙˆÓ ‰Â‰ÔÌ¤ÓˆÓ Ú·ÁÌ·ÙÔÔÈ‹-
ıËÎÂ ÌÂ ÙÔ ÏÔÁÈÛÌÈÎfi SPSS 10.0 (SPSS Inc., Chicago,
Illinois). ∞Ú¯ÈÎ¿ Ú·ÁÌ·ÙÔÔÈ‹ıËÎÂ ÂÚÈÁÚ·ÊÈÎ‹ ÛÙ·ÙÈÛÙÈ-
Î‹ Î·È Î·Ù·ÛÎÂ˘¿ÛÙËÎÂ ›Ó·Î·˜ Û˘¯ÓÔÙ‹ÙˆÓ Î·È ÔÛÔ-
ÛÙÒÓ ÁÈ· ÙËÓ ÂÚÈÁÚ·Ê‹ ÙË˜ Î·Ù¿Ù·ÍË˜ ÙˆÓ 72 ·ÙfiÌˆÓ
·Ó¿ÏÔÁ· ÌÂ Î¿ıÂ Ì¤ıÔ‰Ô Î·È ÁÈ· Î¿ıÂ ÌÂÙ·‚ÏËÙ‹ ÍÂ¯ˆÚÈ-
ÛÙ¿. ™ÙË Û˘Ó¤¯ÂÈ· ˘ÔÏÔÁ›ÛÙËÎ·Ó ÔÈ ·Ó¿ 2 ÁÚ·ÌÌÈÎ¤˜
Û˘Û¯ÂÙ›ÛÂÈ˜ ÌÂÙ·Í‡ ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ ÌÂ ÙË ‰ÔÎÈÌ·Û›·
Spearman’s rho (Tsantas Î·È Û˘Ó., 1999), ¤ÙÛÈ ÒÛÙÂ Ó·
·Ó·ÁÓˆÚÈÛÙÔ‡Ó ÔÈ ÌÂÙ·‚ÏËÙ¤˜ Ô˘ ¤¯Ô˘Ó ÌÂÁ¿ÏÔ Û˘ÓÙÂ-
ÏÂÛÙ‹ Û˘Û¯¤ÙÈÛË˜ (ÎÔÓÙ¿ ÛÙÔ 1) Î·È Û˘ÓÂÒ˜ Î·Ù·Ù¿ÛÛÔ˘Ó
Î·Ù¿ ·ÚfiÌÔÈÔ ÙÚfiÔ Ù· 72 ¿ÙÔÌ· ÙÔ˘ ‰Â›ÁÌ·ÙÔ˜ Î·Ù¿ ÙËÓ
ÔÈÔÙÈÎ‹ ·ÍÈÔÏfiÁËÛË.
∞ÎÔÏÔ‡ıËÛÂ Ë ‰È·‰ÈÎ·Û›· ÙË˜ Cluster analysis ÁÈ· ÙËÓ
ÔÌ·‰ÔÔ›ËÛË ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ Î·È Ë Î·Ù·ÛÎÂ˘‹ ‰ÂÓ‰ÚÔ-
ÁÚ·ÌÌ¿ÙˆÓ. ∫¿ıÂ ‰ÂÓ‰ÚfiÁÚ·ÌÌ· ÔÚÈÔıÂÙ‹ıËÎÂ ÛÙÔ ‚‹Ì·
ÂÎÂ›ÓÔ ÁÈ· ÙÔ ÔÔ›Ô ˘‹Ú¯Â Ë ÌÂÁ·Ï‡ÙÂÚË ‰È·ÊÔÚ¿ ÙÔ˘
Ì¤ÙÚÔ˘ Û˘Û¯¤ÙÈÛË˜ ·fi ÙÔ ÂfiÌÂÓÔ. ŒÙÛÈ ÛÂ ¿ÏÏÂ˜ ÂÚÈ-
ÙÒÛÂÈ˜ ‰ËÌÈÔ˘ÚÁ‹ıËÎ·Ó 2, ÛÂ ¿ÏÏÂ˜ 3 Î·È ÛÂ ¿ÏÏÂ˜ 4
ÔÌ¿‰Â˜ ÌÂÙ·‚ÏËÙÒÓ. ∫·ÙfiÈÓ, ÚÔÎÂÈÌ¤ÓÔ˘ Ó· ‰ÈÂÚÂ˘ÓË-
ıÂ› Ë Èı·Ó‹ ÎÔÈÓ‹ Û˘ÌÂÚÈÊÔÚ¿ ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ Ô˘
·Ó‹ÎÔ˘Ó ÛÙËÓ ›‰È· ÔÌ¿‰· ¯ÚËÛÈÌÔÔÈ‹ıËÎÂ Ë ÛÙÚÔÁÁ˘-
ÏÔÔÈËÌ¤ÓË Ì¤ÛË ÙÈÌ‹ ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ Ô˘ ·Ó‹ÎÔ˘Ó
ÛÙËÓ ÔÌ¿‰·. ∏ ÛÙÚÔÁÁ˘ÏÔÔÈËÌ¤ÓË Ì¤ÛË ÙÈÌ‹ ˘ÔÏÔÁ›-
ÛıËÎÂ ˆ˜:  

fiÔ˘ ¯i C– A Â›Ó·È ÔÈ ÌÂÙ·‚ÏËÙ¤˜ Ô˘ ·Ó‹ÎÔ˘Ó ÛÙËÓ ÔÌ¿‰·
∞, nA Â›Ó·È ÙÔ Ï‹ıÔ˜ ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ ·˘ÙÒÓ Î·È Ë Û˘Ó¿Ú-
ÙËÛË Round ÛÙÚÔÁÁ˘ÏÔÔÈÂ› ÛÙÔÓ ÏËÛÈ¤ÛÙÂÚÔ ·Î¤Ú·ÈÔ.

™¯È
¯i C– A

¯A = Round (Mean (¯i C– A)) = Round (–––––––––)nA

Variables grouping and construction of dendrograms
were performed using Cluster analysis. Each cluster
dendrogram was defined on the basis of the greatest
difference of the measure of correlation.  Thus, groups
of variables were formed: in certain cases 2, in others 3
or 4. In order to investigate any possible common
behavior of the variables belonging to the same group,
the approximated mean value of the variables of the
same group were used. The approximated mean value
was calculated as follows: 

where ¯i C– A are the variables belonging to group A, nA
is the number of these variables and the Round function
approximates to the nearest integral number. On the
basis of these new variables, new frequency and
percentage tables were constructed showing sample
distribution in relation to the groups of variables formed.
Finally, in order to compare how two different groups of
variables may distribute individuals into the same
category, cross-tabulation tables were used including
frequencies, percentages and graphs of various paired
groups. Concerning graphs, it was preferred, where
possible, to place the group containing the variable with
the Greek population data on the x-axis. Thus, it is easy
to observe the way in which other variable groups
(groups A and B) classify individuals into a specific
category, as compared to variables of group C, which also
includes the variable referring to the Greek population.
The level of significance for all statistical tests was set at
P<0.05.    

EErrrroorr  ooff  tthhee  mmeetthhoodd

For the estimation of the error of the method, the
procedure mentioned above was repeated after 4 weeks
in 40 randomly selected radiographs. The evaluation was
performed by means of the "paired t-test" (Tsantas et al.,
1999), which revealed significant differences between
the 2 measurements for several variables. However,
qualitative variable assessment performed according to
these measurements and statistical testing of variables
using the kappa measure of agreement (Fisher and Van
Belle, 1993) revealed no significant differences between
the two recordings.

™¯È
¯i C– A

¯A = Round (Mean (¯i C– A)) = Round (–––––––––)nA



µ¿ÛÂÈ ·˘ÙÒÓ ÙˆÓ Ó¤ˆÓ ÌÂÙ·‚ÏËÙÒÓ Î·Ù·ÛÎÂ˘¿ÛÙËÎ·Ó
Ó¤ÔÈ ›Ó·ÎÂ˜ Û˘¯ÓÔÙ‹ÙˆÓ Î·È ÔÛÔÛÙÒÓ Ô˘ ‰Â›¯ÓÔ˘Ó ÙÔÓ
ÙÚfiÔ Î·Ù·ÓÔÌ‹˜ ÙÔ˘ ‰Â›ÁÌ·ÙÔ˜ ÛÂ Û¯¤ÛË ÌÂ ÙÈ˜ ÔÌ¿‰Â˜
ÌÂÙ·‚ÏËÙÒÓ Ô˘ ‰ËÌÈÔ˘ÚÁ‹ıËÎ·Ó. 
∆¤ÏÔ˜, ÚÔÎÂÈÌ¤ÓÔ˘ Ó· Á›ÓÂÈ Û‡ÁÎÚÈÛË ÙÔ˘ ÙÚfiÔ˘ ÌÂ ÙÔÓ
ÔÔ›Ô Ì›· ÔÌ¿‰· ÌÂÙ·‚ÏËÙÒÓ Î·Ù·Ó¤ÌÂÈ Ù· ¿ÙÔÌ· ÛÂ Ì›·
Û˘ÁÎÂÎÚÈÌ¤ÓË Î·ÙËÁÔÚ›· ÌÂ ÌÈ· ¿ÏÏË ÔÌ¿‰·, ¯ÚËÛÈÌÔÔÈ-
‹ıËÎ·Ó ›Ó·ÎÂ˜ ‰ÈÏ‹˜ ÂÈÛfi‰Ô˘ ÛÙÔ˘˜ ÔÔ›Ô˘˜ ÂÌÊ·Ó›˙Ô-
ÓÙ·È Û˘¯ÓfiÙËÙÂ˜, ÔÛÔÛÙ¿ Î·È ÁÚ·Ê‹Ì·Ù· ÙˆÓ ‰È·ÊfiÚˆÓ
ÔÌ¿‰ˆÓ ·Ó¿ ‰‡Ô. ™Ù· ÁÚ·Ê‹Ì·Ù· ·˘Ù¿ ÚÔÙÈÌ‹ıËÎÂ
fiÔ˘ ‹Ù·Ó ‰˘Ó·Ùfi, Ó· ¯ÚËÛÈÌÔÔÈËıÂ› ÛÙÔÓ ¿ÍÔÓ· ÙÔ˘ Ã,
Ë ÔÌ¿‰· Ô˘ ÂÚÈ¤¯ÂÈ ÙË ÌÂÙ·‚ÏËÙ‹ ÌÂ ‰Â‰ÔÌ¤Ó· ÙÔ˘
ÂÏÏËÓÈÎÔ‡ ÏËı˘ÛÌÔ‡. ªÂ ·˘Ùfi ÙÔÓ ÙÚfiÔ Â›Ó·È Â‡ÎÔÏÔ
Ó· ·Ú·ÙËÚËıÂ› Ô ÙÚfiÔ˜ ÌÂ ÙÔÓ ÔÔ›Ô ÔÈ ¿ÏÏÂ˜ ÔÌ¿‰Â˜
ÌÂÙ·‚ÏËÙÒÓ (ÔÌ¿‰Â˜ ∞ Î·È µ) Î·Ù·Ù¿ÛÛÔ˘Ó Ù· ¿ÙÔÌ· ÛÂ
Ì›· Û˘ÁÎÂÎÚÈÌ¤ÓË Î·ÙËÁÔÚ›· ÛÂ Û¯¤ÛË ÌÂ ÙÈ˜ ÌÂÙ·‚ÏËÙ¤˜
ÙË˜ ÔÌ¿‰·˜ ° Ô˘ ÂÌÂÚÈ¤¯ÂÈ Î·È ÙË ÌÂÙ·‚ÏËÙ‹ Ô˘ ·Ó·-
Ê¤ÚÂÙ·È ÛÙÔÓ ÂÏÏËÓÈÎfi ÏËı˘ÛÌfi.
°È· fiÏÂ˜ ÙÈ˜ ·Ú·¿Óˆ ÛÙ·ÙÈÛÙÈÎ¤˜ ‰ÔÎÈÌ·Û›Â˜ ÙÔ Â›Â‰Ô
ÛËÌ·ÓÙÈÎfiÙËÙ·˜ ÔÚ›ÛıËÎÂ ÛÙo P<0,05.

™™ÊÊ¿¿ÏÏÌÌ··  ÙÙËË˜̃  ÌÌÂÂııfifi‰‰ÔÔ˘̆

°È· ÙÔÓ ¤ÏÂÁ¯Ô ÙÔ˘ ÛÊ¿ÏÌ·ÙÔ˜ ÙË˜ ÌÂıfi‰Ô˘ fiÏË Ë ·Ú·-
¿Óˆ ‰È·‰ÈÎ·Û›· Â·Ó·Ï‹ÊıËÎÂ ÌÂÙ¿ ·fi ¿ÚÔ‰Ô 4
Â‚‰ÔÌ¿‰ˆÓ ÛÂ 40 Ù˘¯·›· ÂÈÏÂÁÌ¤ÓÂ˜ ·ÎÙÈÓÔÁÚ·Ê›Â˜. ∏
·ÍÈÔÏfiÁËÛË Ô˘ Ú·ÁÌ·ÙÔÔÈ‹ıËÎÂ ÌÂ ÙË ‚Ô‹ıÂÈ· ÙË˜
‰ÔÎÈÌ·Û›·˜ "paired t-test" (Tsantas Î·È Û˘Ó., 1999), ¤‰ÂÈ-
ÍÂ fiÙÈ ·ÚÎÂÙ¤˜ ÌÂÙ·‚ÏËÙ¤˜ ·ÚÔ˘Û›·˙·Ó ÛËÌ·ÓÙÈÎ¤˜ ‰È·-
ÊÔÚ¤˜ ·Ó¿ÌÂÛ· ÛÙÈ˜ 2 ÌÂÙÚ‹ÛÂÈ˜. øÛÙfiÛÔ, Ë ÔÈÔÙÈÎ‹ ·ÍÈÔ-
ÏfiÁËÛË ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ Ô˘ ·ÎÔÏÔ‡ıËÛÂ Û‡ÌÊˆÓ· ÌÂ
·˘Ù¤˜ ÙÈ˜ ÌÂÙÚ‹ÛÂÈ˜ Î·È Ô ÛÙ·ÙÈÛÙÈÎfi˜ ÙÔ˘˜ ¤ÏÂÁ¯Ô˜ ÌÂ ÙË
‚Ô‹ıÂÈ· ÙÔ˘ Ì¤ÙÚÔ˘ Û˘ÌÊˆÓ›·˜ kappa (Î) (Fisher Î·È Van
Belle, 1993) ¤‰ÂÈÍÂ fiÙÈ ‰ÂÓ ˘‹Ú¯·Ó ÛËÌ·ÓÙÈÎ¤˜ ‰È·ÊÔÚ¤˜
·Ó¿ÌÂÛ· ÛÙÈ˜ ‰‡Ô Î·Ù·ÁÚ·Ê¤˜. 

∞∞¶¶√√∆∆∂∂§§∂∂™™ªª∞∞∆∆∞∞

∆· ·ÔÙÂÏ¤ÛÌ·Ù· Ô˘ ÚÔ¤Î˘„·Ó ·fi ÙË ÛÙ·ÙÈÛÙÈÎ‹ ÂÂ-
ÍÂÚÁ·Û›· ÙˆÓ ‰Â‰ÔÌ¤ÓˆÓ ‹Ù·Ó Ù· ·ÎfiÏÔ˘ı·:
∏ ÂÎÙ›ÌËÛË ÙË˜ Ô‚ÂÏÈ·›·˜ ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ÛÂ Ô›-
ÛıÈ·, Î·ÓÔÓÈÎ‹ ‹ ÚfiÛıÈ·, Ë ÔÔ›· ÚÔ¤Î˘„Â ÌÂÙ¿ ÙËÓ
ÔÈÔÙÈÎ‹ ·ÍÈÔÏfiÁËÛË ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ Û‡ÌÊˆÓ· ÌÂ ÙÈ˜
ÙÈÌ¤˜ ·Ó·ÊÔÚ¿˜ Ô˘ ÚÔÙÂ›ÓÔ˘Ó ÔÈ ‰È¿ÊÔÚÔÈ Û˘ÁÁÚ·ÊÂ›˜,
‚Ú¤ıËÎÂ fiÙÈ ÔÈÎ›ÏÂÈ ÛËÌ·ÓÙÈÎ¿ (¶›Ó·Î·˜ 1). 
∂ÈÏ¤ÔÓ, ÔÈ ·Ó¿ ˙Â‡ÁË ÁÚ·ÌÌÈÎ¤˜ Û˘Û¯ÂÙ›ÛÂÈ˜ Ô˘ Ú·Á-

RREESSUULLTTSS

The statistical analysis of data revealed the following
results:
It was found that the characterization of sagittal
maxillary position as posterior, normal, or anterior,
following qualitative variable assessment according to
reference values set by different authors, varies
significantly (Table 1).
Furthermore, the paired linear correlations performed
with Spearman’s rho test showed good linear correlation
among variables (Table 2); the investigation of the
possibility for homogenous variable groups using Cluster
analysis and based on the linear correlation among
variables led to a dendrogram with 3 variable groups
(groups A, B and C) (Fig. 2).
Testing of each variable group showed that there were
also differences in the qualitative assessment of sagittal
maxillary position. Group A variables resulted in a higher
percentage of anterior maxillary position (47.2%),
whereas group B and C variables resulted in a higher
percentage of normal maxillary position (56.9% and
72.2%, respectively) (Table 3).
Finally, concerning correlations among the three variable
groups, the following were found: (a) It seems that
when sagittal maxillary position is assessed as anterior or
posterior by the group C variables, this assessment
coincides with that of group A variables, although the
opposite was not true. In 4 out of the 72 patients,
groups A and C characterized similarly the sagittal
maxillary position as posterior; both these groups A and
C variable characterized the sagittal maxillary position as
normal in 17 patients and, as anterior in 16 patients
(Table 4). (b) Between groups C and B, the assessment
coincided in 2 patients concerning posterior position, in
34 patients concerning normal position and in 11
patients concerning anterior position (Table 5). (c) Similar
differentiation was observed between groups A and B
with coinciding assessment in 6 patients concerning
posterior position, 13 patients concerning normal
position and 21 patients concerning anterior position
(Table 6).

DDIISSCCUUSSSSIIOONN

In this study, which was part of a broader research
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Ì·ÙÔÔÈ‹ıËÎ·Ó ÌÂ ÙË ‰ÔÎÈÌ·Û›· Spearman's rho, ¤‰ÂÈÍ·Ó
fiÙÈ ˘‹Ú¯Â Î·Ï‹ ÁÚ·ÌÌÈÎ‹ Û˘Û¯¤ÙÈÛË ÌÂÙ·Í‡ ÙˆÓ ‰È·Êfi-
ÚˆÓ ÌÂÙ·‚ÏËÙÒÓ (¶›Ó·Î·˜ 2), ÂÓÒ Ë ‰ÈÂÚÂ‡ÓËÛË ÙË˜ Èı·-
ÓfiÙËÙ·˜ ‡·ÚÍË˜ ÔÌÔÈÔÁÂÓÒÓ ÔÌ¿‰ˆÓ ÌÂÙ·‚ÏËÙÒÓ ÌÂ ÙË
‰È·‰ÈÎ·Û›· ÙË˜ Cluster analysis Î·È ÌÂ Ì¤ÙÚÔ ÔÌÔÈfiÙËÙ·˜
ÙË ÁÚ·ÌÌÈÎ‹ Û˘Û¯¤ÙÈÛË ÌÂÙ·Í‡ ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ Ô‰‹ÁËÛÂ
ÛÙË ‰ËÌÈÔ˘ÚÁ›· ÂÓfi˜ ‰ÂÓ‰ÚÔÁÚ¿ÌÌ·ÙÔ˜ ÌÂ 3 ÔÌ¿‰Â˜ ÌÂÙ·-
‚ÏËÙÒÓ (ÔÌ¿‰Â˜ ∞, µ Î·È °) (∂ÈÎ. 2). 
™ÙË Û˘Ó¤¯ÂÈ·, Ô ¤ÏÂÁ¯Ô˜ ÙË˜ Î¿ıÂ ÌÈ·˜ ÔÌ¿‰·˜ ÌÂÙ·‚ÏË-
ÙÒÓ ¤‰ÂÈÍÂ fiÙÈ ˘‹Ú¯·Ó Â›ÛË˜ ‰È·ÊÔÚ¤˜ ÛÙËÓ ÔÈÔÙÈÎ‹

project, an attempt was made to determine sagittal
maxillary position in a Greek sample with malocclusion,
on the basis of the reference values of cephalometric
analyses as proposed by Tweed (1953, 1954), Steiner
(1953, 1959), Jarabak (Jarabak and Fizzell, 1972),
Burstone (Burstone et al., 1979), McNamara (1984),
Humboldt University in Berlin (Miethke, 1995), as well as
of values suggested for the Greek population by
Gianniou and Nasiopoulos (1994).
With the use of reference values suggested for these

OO››ÛÛııÈÈ··  ıı¤¤ÛÛËË KK··ÓÓÔÔÓÓÈÈÎÎ‹‹  ıı¤¤ÛÛËË ¶¶ÚÚfifiÛÛııÈÈ··  ıı¤¤ÛÛËË
PPoosstteerriioorr  ppoossiittiioonn NNoorrmmaall  ppoossiittiioonn AAnntteerriioorr  ppoossiittiioonn

NN %% NN %% NN %%

SSNNAA  ((SStteeiinneerr)) 29 40,3% 9 12,5% 34 47,2%

SSNNAA  ((TTwweeeedd)) 29 40,3% 9 12,5% 34 47,2%

SSNNAA  ((JJaarraabbaakk)) 11 15,3% 16 22,2% 45 62,5%

NN--AA  ((HHPP))  ((BBuurrssttoonnee)) 6 8,3% 57 79,2% 9 12,5%

SSNNAA  ((MMccNNaammaarraa)) 21 29,2% 44 61,1% 7 9,7%

AA      NNaa  ((MMccNNaammaarraa)) 7 9,7% 41 56,9% 24 33,3%

SSNNAA  ((MMiieetthhkkee)) 5 6,9% 51 70,8% 16 22,2%

SSNNAA  ((GGiiaannnniioouu  &&  NNaassiiooppoouullooss)) 4 5,6% 51 70,8% 17 23,6%

¶¶››ÓÓ··ÎÎ··˜̃  11..  ¶›Ó·Î·˜ Û˘¯ÓÔÙ‹ÙˆÓ Î·È Î·Ù·ÓÔÌ‹˜ ÙË˜ Ô‚ÂÏÈ·›·˜ ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ÛÂ Ô›ÛıÈ·, Î·ÓÔÓÈÎ‹ Î·È ÚfiÛıÈ· ·Ó¿ÏÔÁ· ÌÂ ÙÈ˜ ÌÂÙ·-
‚ÏËÙ¤˜ Ô˘ ¯ÚËÛÈÌÔÔÈ‹ıËÎ·Ó.
TTaabbllee  11..  Table of frequencies and distribution of sagittal maxillary positions as posterior, normal and anterior according to the variables used.

SSNNAA SSNNAA SSNNAA NN--AA  ((HHPP)) SSNNAA AA      NNaa SSNNAA SSNNAA
((SStteeiinneerr)) ((TTwweeeedd)) ((JJaarraabbaakk)) ((BBuurrssttoonnee)) ((MMccNNaammaarraa)) ((MMccNNaammaarraa)) ((MMiieetthhkkee)) ((GGiiaannnniioouu  &&

NNaassiiooppoouullooss

SSNNAA  ((SStteeiinneerr)) 1,000 ★ ★ ★ ★ ★ ★ ★

SSNNAA  ((TTwweeeedd)) 1,000 1,000 ★ ★ ★ ★ ★ ★

SSNNAA  ((JJaarraabbaakk)) 0,858 0,858 1,000 ★ ★ ★ ★ ★

NN--AA  ((HHPP))  ((BBuurrssttoonnee)) 0,485 0,485 0,515 1,000 ★ ★ ★ ★

SSNNAA  ((MMccNNaammaarraa)) 0,739 0,739 0,814 0,628 1,000 ★ ★ ★

AA      NNaa  ((MMccNNaammaarraa)) 0,605 0,605 0,580 0,472 0,588 1,000 ★ ★

SSNNAA  ((MMiieetthhkkee)) 0,586 0,586 0,540 0,735 0,622 0,487 1,000 ★

SSNNAA  ((GGiiaannnniioouu  &&  NNaassiiooppoouullooss)) 0,594 0,,594 0,524 0,735 0,605 0,487 0,952 1,000

¶¶››ÓÓ··ÎÎ··˜̃  22..  ∞Ó¿ ˙Â‡ÁË ÁÚ·ÌÌÈÎ¤˜ Û˘Û¯ÂÙ›ÛÂÈ˜ ÌÂÙ·Í‡ ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ Ô˘ ¯ÚËÛÈÌÔÔÈ‹ıËÎ·Ó ÁÈ· ÙËÓ ·ÍÈÔÏfiÁËÛË ÙË˜ Ô‚ÂÏÈ·›·˜ ı¤ÛË˜ ÙË˜ ¿Óˆ
ÁÓ¿ıÔ˘ (¢ÔÎÈÌ·Û›· Spearman's rho).
TTaabbllee  22.. Paired linear correlations between variables used for assessing sagittal maxillary position (Spearman’s rho test).

★ ™˘ÓÙÂÏÂÛÙ‹˜ ÁÚ·ÌÌÈÎ‹˜ Û˘Û¯¤ÙÈÛË˜ ÛÙ·ÙÈÛÙÈÎ¿ ÛËÌ·ÓÙÈÎ¿ ‰È¿ÊÔÚÔ˜ ÙÔ˘ 0 ÛÂ ÛÙ¿ıÌË ÛËÌ·ÓÙÈÎfiÙËÙ·˜ ·=0,05.
★ Linear correlation coefficient statistically significant other than 0 at a level of significance · =0.05.



™˘ÁÎÚÈÙÈÎ‹ ÌÂÏ¤ÙË ÎÂÊ·ÏÔÌÂÙÚÈÎÒÓ ·Ó·Ï‡ÛÂˆÓ / Assessment of cephalometric analyses HELLENIC ORTHODONTIC REVIEW

24 HELLENIC ORTHODONTIC REVIEW 2005 ñ VOLUME 8 ñ ISSUE 1

·ÍÈÔÏfiÁËÛË ÙË˜ Ô‚ÂÏÈ·›·˜ ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘. √È
ÌÂÙ·‚ÏËÙ¤˜ ÙË˜ ÔÌ¿‰·˜ ∞, ·ÍÈÔÏfiÁËÛ·Ó ÙËÓ Ô‚ÂÏÈ·›· ı¤ÛË
ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ÛÂ ÌÂÁ·Ï‡ÙÂÚÔ ÔÛÔÛÙfi (47,2%) Û·Ó
ÚfiÛıÈ·, ÂÓÒ ÔÈ ÌÂÙ·‚ÏËÙ¤˜ ÙˆÓ ÔÌ¿‰ˆÓ µ Î·È ° ÛÂ ÌÂÁ·-
Ï‡ÙÂÚÔ ÔÛÔÛÙfi Û·Ó Î·ÓÔÓÈÎ‹ (56,9% Î·È 72,2% ·ÓÙ›-
ÛÙÔÈ¯·) (¶›Ó·Î·˜ 3). 
∆¤ÏÔ˜, fiÛÔÓ ·ÊÔÚ¿ ÙÈ˜ ÂÈÌ¤ÚÔ˘˜ Û˘Û¯ÂÙ›ÛÂÈ˜ ÌÂÙ·Í‡ ÙˆÓ
ÙÚÈÒÓ ÔÌ¿‰ˆÓ ÌÂÙ·‚ÏËÙÒÓ ÚÔ¤Î˘„·Ó Ù· ·ÎfiÏÔ˘ı·: (·)
º·›ÓÂÙ·È fiÙÈ fiÙ·Ó ÔÈ ÌÂÙ·‚ÏËÙ¤˜ ÙË˜ ÔÌ¿‰·˜ ° ·ÍÈÔÏÔÁÔ‡Ó
ÙËÓ Ô‚ÂÏÈ·›· ı¤ÛË ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ Û·Ó ÚfiÛıÈ· ‹ Ô›-
ÛıÈ·, ·˘Ù‹ Ë ·ÍÈÔÏfiÁËÛË Û˘Ì›ÙÂÈ ÌÂ ÙËÓ ·ÓÙ›ÛÙÔÈ¯Ë ÙˆÓ
ÌÂÙ·‚ÏËÙÒÓ ÙË˜ ÔÌ¿‰·˜ ∞, ·Ó Î·È ·˘Ùfi ‰ÂÓ ÈÛ¯‡ÂÈ ·ÓÙ›-
ÛÙÚÔÊ·. ™ÙÔ Û‡ÓÔÏÔ ÙˆÓ 72 ·ÛıÂÓÒÓ Û‡ÌÙˆÛË ·ÍÈÔÏfi-
ÁËÛË˜ ·Ú·ÙËÚ‹ıËÎÂ ÌÂÙ·Í‡ ÙˆÓ ‰‡Ô ÔÌ¿‰ˆÓ ÌÂÙ·‚ÏË-
ÙÒÓ ÛÂ 4 ·ÛıÂÓÂ›˜ fiÛÔÓ ·ÊÔÚ¿ ÙËÓ Ô›ÛıÈ· ı¤ÛË, ÛÂ 17
·ÛıÂÓÂ›˜ fiÛÔÓ ·ÊÔÚ¿ ÙËÓ Î·ÓÔÓÈÎ‹ ı¤ÛË Î·È ÛÂ 16 fiÛÔÓ
·ÊÔÚ¿ ÙËÓ ÚfiÛıÈ· ı¤ÛË (¶›Ó·Î·˜ 4). (‚) ªÂÙ·Í‡ ÙˆÓ
ÔÌ¿‰ˆÓ ° Î·È µ, Û‡ÌÙˆÛË ·ÍÈÔÏfiÁËÛË˜ ‰È·ÈÛÙÒıËÎÂ ÛÂ
2 ·ÛıÂÓÂ›˜ fiÛÔÓ ·ÊÔÚ¿ ÙËÓ Ô›ÛıÈ· ı¤ÛË, ÛÂ 34 ·ÛıÂÓÂ›˜
fiÛÔÓ ·ÊÔÚ¿ ÙËÓ Î·ÓÔÓÈÎ‹ ı¤ÛË Î·È ÛÂ 11 fiÛÔÓ ·ÊÔÚ¿ ÙËÓ

analyses and values recommended for the Greek
population, it was attempted to qualitatively determine
the sagittal maxillary position. It was also attempted to
reveal consistent or contradictory information data
concerning sagittal maxillary position and to determine
these differences quantitatively.
It is true that the interpretation of the results of such a
study, as the current, present specific difficulties, since
these cephalometric analyses differ in relation to: (a) the
sample selection, (b) the nature of measurements
performed, and (c) the reference levels (lines) that are
used by the various analyses in order to describe and
assess anatomical structures. For these reasons, it was
attempted to find common reference points or levels
among these cephalometric analyses so that evaluation
and comparison of the findings may be feasible.
The fact that the number of studies comparing various
cephalometric analysis methods is limited (De Abreu,
1982; Bolender et al., 1986; Vigie Du Cayla et al., 1986;
Kimmel et al., 1986; Haralabakis, 1987; Wylie et al.,

OO››ÛÛııÈÈ··  ıı¤¤ÛÛËË KK··ÓÓÔÔÓÓÈÈÎÎ‹‹  ıı¤¤ÛÛËË ¶¶ÚÚfifiÛÛııÈÈ··  ıı¤¤ÛÛËË
PPoosstteerriioorr  ppoossiittiioonn NNoorrmmaall  ppoossiittiioonn AAnntteerriioorr  ppoossiittiioonn

NN %% NN %% NN %%

OOÌÌ¿¿‰‰··  AA  //  GGrroouupp  AA 21 29,2% 17 23,6% 34 47,2%

OOÌÌ¿¿‰‰··  BB  //  GGrroouupp  BB 7 9,7% 41 56,9% 24 33,3%

OOÌÌ¿¿‰‰··  °°  //  GGrroouupp  CC 4 5,6% 52 72,2% 16 22,2%

¶¶››ÓÓ··ÎÎ··˜̃  33..  ¶›Ó·Î·˜ Û˘¯ÓÔÙ‹ÙˆÓ Î·È ÔÛÔÛÙÒÓ ÙˆÓ ÔÌ¿‰ˆÓ ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ Ô˘ ¯ÚËÛÈÌÔÔÈ‹ıËÎ·Ó ÁÈ· ÙËÓ ·ÍÈÔÏfiÁËÛË ÙË˜ Ô‚ÂÏÈ·›·˜ ı¤ÛË˜
ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ Ô˘ ÚÔ¤Î˘„·Ó ÌÂ ÙË ‰ÔÎÈÌ·Û›· ÙË˜ Cluster analysis.
TTaabbllee  33.. Table of frequencies and percentages of the groups of variables used for sagittal maxillary assessment derived from Cluster analysis.

OOÌÌ¿¿‰‰··  AA  //  GGrroouupp  AA

OO››ÛÛııÈÈ··  ıı¤¤ÛÛËË KK··ÓÓÔÔÓÓÈÈÎÎ‹‹  ıı¤¤ÛÛËË ¶¶ÚÚfifiÛÛııÈÈ··  ıı¤¤ÛÛËË
PPoosstteerriioorr  ppoossiittiioonn NNoorrmmaall  ppoossiittiioonn AAnntteerriioorr  ppoossiittiioonn

NN %% NN %% NN %%

OO››ÛÛııÈÈ··  ıı¤¤ÛÛËË 4 100,0% 0 0% 0 0%PPoosstteerriioorr  ppoossiittiioonn

KK··ÓÓÔÔÓÓÈÈÎÎ‹‹  ıı¤¤ÛÛËË 17 32,7% 17 32,7% 18 34,6%NNoorrmmaall  ppoossiittiioonn

¶¶ÚÚfifiÛÛııÈÈ··  ıı¤¤ÛÛËË 0 0% 0 0% 16 100,0%AAnntteerriioorr  ppoossiittiioonn

¶¶››ÓÓ··ÎÎ··˜̃  44..  ¶›Ó·Î·˜ ‰ÈÏ‹˜ ÂÈÛfi‰Ô˘ ÌÂÙ·Í‡ ÙˆÓ ÔÌ¿‰ˆÓ ∞ Î·È °.
TTaabbllee  44.. Cross-tabulation table between groups A and C.
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ÚfiÛıÈ· ı¤ÛË (¶›Ó·Î·˜ 5). (Á) ¶·ÚfiÌÔÈ· ‰È·ÊÔÚÔÔ›ËÛË
·Ú·ÙËÚ‹ıËÎÂ Î·È ÌÂÙ·Í‡ ÙˆÓ ÔÌ¿‰ˆÓ ∞ Î·È µ ÌÂ ·ÓÙ›-
ÛÙÔÈ¯Ë Û‡ÌÙˆÛË ·ÍÈÔÏfiÁËÛË˜ ÛÂ 6 ·ÛıÂÓÂ›˜ fiÛÔÓ ·ÊÔÚ¿
ÙËÓ Ô›ÛıÈ· ı¤ÛË, ÛÂ 13 ·ÛıÂÓÂ›˜ fiÛÔÓ ·ÊÔÚ¿ ÙËÓ Î·ÓÔ-
ÓÈÎ‹ ı¤ÛË Î·È ÛÂ 21 fiÛÔÓ ·ÊÔÚ¿ ÙËÓ ÚfiÛıÈ· ı¤ÛË (¶›Ó·-
Î·˜ 6).

™™ÀÀ∑∑∏∏∆∆∏∏™™∏∏

™ÙËÓ ÂÚÁ·Û›· ·˘Ù‹ Ô˘ ·ÔÙÂÏÂ› Ì¤ÚÔ˜ ÁÂÓÈÎfiÙÂÚË˜ ¤ÚÂ˘-
Ó·˜, ¤ÁÈÓÂ Ì›· ÚÔÛ¿ıÂÈ· ÚÔÛ‰ÈÔÚÈÛÌÔ‡ ÙË˜ Ô‚ÂÏÈ·›·˜
ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ÂÓfi˜ ‰Â›ÁÌ·ÙÔ˜ ÂÏÏËÓÈÎÔ‡ ÏËı˘-
ÛÌÔ‡ Ô˘ ·ÚÔ˘Û›·˙Â Û˘ÁÎÏÂÈÛÈ·Î¿ ÚÔ‚Ï‹Ì·Ù·, ÌÂ
‚¿ÛË ÙÈ˜ ÙÈÌ¤˜ ·Ó·ÊÔÚ¿˜ ÙˆÓ ÎÂÊ·ÏÔÌÂÙÚÈÎÒÓ ·Ó·Ï‡ÛÂ-
ˆÓ ÙˆÓ Tweed (1953, 1954), Steiner (1953, 1959), Jarabak
(Jarabak Î·È Fizzell, 1972), Burstone (Burstone Î·È Û˘Ó.
1979), McNamara (1984), ÙÔ˘ ¶·ÓÂÈÛÙËÌ›Ô˘ Humboldt

1987) and the methodology followed in these studies
differs was the motive for conducting this study, while at
the same time this fact made difficult the comparison of
the results of our study to other related studies.
This study’s advantages were the satisfactory sample size
and the limited number of published studies that
compare the various methods of cephalometric analysis.
The results of this study indicate that assessment of the
sagittal maxillary position in relation to both the anterior
cranial base (SN) and the Frankfort Horizontal (FH)
revealed discrepancies when it was based on different
groups of variables (Table 1). 
Qualitative assessment of the sagittal maxillary position
using the variables mentioned above in one patient of
the sample is characteristically presented in Table 7,
where differences are clear.
All three groups of variables, which were created on the

OOÌÌ¿¿‰‰··  BB  //  GGrroouupp  BB

OO››ÛÛııÈÈ··  ıı¤¤ÛÛËË KK··ÓÓÔÔÓÓÈÈÎÎ‹‹  ıı¤¤ÛÛËË ¶¶ÚÚfifiÛÛııÈÈ··  ıı¤¤ÛÛËË
PPoosstteerriioorr  ppoossiittiioonn NNoorrmmaall  ppoossiittiioonn AAnntteerriioorr  ppoossiittiioonn

NN %% NN %% NN %%

OO››ÛÛııÈÈ··  ıı¤¤ÛÛËË 2 50,0% 2 50,0% 0 0%PPoosstteerriioorr  ppoossiittiioonn

KK··ÓÓÔÔÓÓÈÈÎÎ‹‹  ıı¤¤ÛÛËË 5 9,6% 34 65,4% 13 25,0%NNoorrmmaall  ppoossiittiioonn

¶¶ÚÚfifiÛÛııÈÈ··  ıı¤¤ÛÛËË 0 0% 5 31,3% 11 68,8%AAnntteerriioorr  ppoossiittiioonn

¶¶››ÓÓ··ÎÎ··˜̃  55..  ¶›Ó·Î·˜ ‰ÈÏ‹˜ ÂÈÛfi‰Ô˘ ÌÂÙ·Í‡ ÙˆÓ ÔÌ¿‰ˆÓ ° Î·È µ.
TTaabbllee  55..  Cross-tabulation table between groups C and B.
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OOÌÌ¿¿‰‰··  AA  //  GGrroouupp  AA

OO››ÛÛııÈÈ··  ıı¤¤ÛÛËË KK··ÓÓÔÔÓÓÈÈÎÎ‹‹  ıı¤¤ÛÛËË ¶¶ÚÚfifiÛÛııÈÈ··  ıı¤¤ÛÛËË
PPoosstteerriioorr  ppoossiittiioonn NNoorrmmaall  ppoossiittiioonn AAnntteerriioorr  ppoossiittiioonn

NN %% NN %% NN %%

OO››ÛÛııÈÈ··  ıı¤¤ÛÛËË 6 28,6% 15 71,4% 0 0%PPoosstteerriioorr  ppoossiittiioonn

KK··ÓÓÔÔÓÓÈÈÎÎ‹‹  ıı¤¤ÛÛËË 1 5,9% 13 76,5% 3 17,6%NNoorrmmaall  ppoossiittiioonn

¶¶ÚÚfifiÛÛııÈÈ··  ıı¤¤ÛÛËË 0 0% 13 38,2% 21 61,8%AAnntteerriioorr  ppoossiittiioonn

¶¶››ÓÓ··ÎÎ··˜̃  66..  ¶›Ó·Î·˜ ‰ÈÏ‹˜ ÂÈÛfi‰Ô˘ ÌÂÙ·Í‡ ÙˆÓ ÔÌ¿‰ˆÓ ∞ Î·È µ.
TTaabbllee  66.. Cross-tabulation table between groups A and B.
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ÙÔ˘ µÂÚÔÏ›ÓÔ˘ (Miethke, 1995) Î·ıÒ˜ Î·È ÙÈ˜ ÙÈÌ¤˜ Ô˘
ÚÔÙ¿ıËÎ·Ó ÁÈ· ÙÔÓ ÂÏÏËÓÈÎfi ÏËı˘ÛÌfi ·fi ÙÔ˘˜
Gianniou Î·È Nasiopoulos (1994). 
ÃÚËÛÈÌÔÔÈÒÓÙ·˜ ÙÈ˜ ÙÈÌ¤˜ ·Ó·ÊÔÚ¿˜ Ô˘ ÚÔÙÂ›ÓÔÓÙ·È
ÛÙÈ˜ ·Ó·Ï‡ÛÂÈ˜ ·˘Ù¤˜ Î·ıÒ˜ Î·È ÙÈ˜ ÙÈÌ¤˜ Ô˘ ÚÔÙ¿ıË-
Î·Ó ÁÈ· ÙÔÓ ÂÏÏËÓÈÎfi ÏËı˘ÛÌfi, ¤ÁÈÓÂ ÚÔÛ¿ıÂÈ· ÔÈ-
ÔÙÈÎÔ‡ ÚÔÛ‰ÈÔÚÈÛÌÔ‡ ÙË˜ Ô‚ÂÏÈ·›·˜ ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿-
ıÔ˘. ∂›ÛË˜ ¤ÁÈÓÂ ÚÔÛ¿ıÂÈ· ·Ó¿‰ÂÈÍË˜ ÙˆÓ ÎÔÈÓÒÓ ‹
ÙˆÓ ·ÓÙÈÎÚÔ˘fiÌÂÓˆÓ ÏËÚÔÊÔÚÈÒÓ ˆ˜ ÚÔ˜ ÙËÓ Ô‚ÂÏÈ-
·›· ı¤ÛË ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ Î·ıÒ˜ Î·È Ô ÔÛÔÙÈÎfi˜ ÚÔÛ-
‰ÈÔÚÈÛÌfi˜ ÙˆÓ ÔÌÔÈÔÙ‹ÙˆÓ Î·È ÙˆÓ ‰È·ÊÔÚÒÓ ·˘ÙÒÓ.
∂›Ó·È ÁÂÁÔÓfi˜ fiÙÈ Ë ·ÍÈÔÏfiÁËÛË ÙˆÓ ·ÔÙÂÏÂÛÌ¿ÙˆÓ ÌÈ·˜
Ù¤ÙÔÈ·˜ ¤ÚÂ˘Ó·˜ ÂÌÂÚÈ¤¯ÂÈ È‰È·›ÙÂÚÂ˜ ‰˘ÛÎÔÏ›Â˜, Î·ıfiÛÔÓ
ÔÈ ÎÂÊ·ÏÔÌÂÙÚÈÎ¤˜ ·˘Ù¤˜ ·Ó·Ï‡ÛÂÈ˜ ‰È·ÊÔÚÔÔÈÔ‡ÓÙ·È
ÌÂÙ·Í‡ ÙÔ˘˜ (·) ˆ˜ ÚÔ˜ ÙËÓ ÂÈÏÔÁ‹ ÙÔ˘ ‰Â›ÁÌ·ÙÔ˜, (‚) ˆ˜
ÚÔ˜ ÙË Ê‡ÛË ÙˆÓ ÌÂÙÚ‹ÛÂˆÓ Ô˘ Ú·ÁÌ·ÙÔÔÈÔ‡Ó, Î·È
(Á) ·fi Ù· Â›Â‰· ·Ó·ÊÔÚ¿˜ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡Ó ÁÈ· ÙËÓ
ÂÚÈÁÚ·Ê‹ Î·È ÙËÓ ·ÍÈÔÏfiÁËÛË ÙˆÓ ·Ó·ÙÔÌÈÎÒÓ ÛÙÔÈ¯Â›-
ˆÓ. °È· ÙÔ˘˜ ÏfiÁÔ˘˜ ·˘ÙÔ‡˜ ¤ÁÈÓÂ ÚÔÛ¿ıÂÈ· Ó· ‚ÚÂıÔ‡Ó
ÎÔÈÓ¿ ÛËÌÂ›· ·Ó·ÊÔÚ¿˜ ÌÂÙ·Í‡ ÙˆÓ ‰È·ÊfiÚˆÓ ·˘ÙÒÓ
ÎÂÊ·ÏÔÌÂÙÚÈÎÒÓ ·Ó·Ï‡ÛÂˆÓ ÒÛÙÂ Ó· Á›ÓÂÈ ÂÊÈÎÙ‹ Ë ·ÓÙÈ-
·Ú¿ıÂÛË Î·È Û‡ÁÎÚÈÛË ÙˆÓ Â˘ÚËÌ¿ÙˆÓ.
∂›ÛË˜ ÙÔ ÁÂÁÔÓfi˜ fiÙÈ Ô ·ÚÈıÌfi˜ ÙˆÓ ÂÚÁ·ÛÈÒÓ Ô˘ ·Ó·-
Ê¤ÚÔÓÙ·È ÛÂ Û‡ÁÎÚÈÛË Î·È ·ÓÙÈ·Ú¿ıÂÛË ‰È·ÊfiÚˆÓ
ÌÂıfi‰ˆÓ ÎÂÊ·ÏÔÌÂÙÚÈÎ‹˜ ·Ó¿Ï˘ÛË˜ Â›Ó·È ÂÚÈÔÚÈÛÌ¤-
ÓÔ˜ (De Abreu, 1982; Bolender Î·È Û˘Ó., 1986; Vigie Du
Cayla Î·È Û˘Ó., 1986; Kimmel Î·È Û˘Ó., 1986;
Haralabakis, 1987; Wylie Î·È Û˘Ó., 1987) ·ÏÏ¿ Î·È ÙÔ fiÙÈ
Ë ÌÂıÔ‰ÔÏÔÁ›· Ô˘ ·ÎÔÏÔ˘ıÂ›Ù·È ÛÂ ·˘Ù¤˜ ÙÈ˜ ÂÚÁ·Û›Â˜
Â›Ó·È ‰È·ÊÔÚÂÙÈÎ‹, ·ÔÙ¤ÏÂÛÂ ·ÊÂÓfi˜ Î›ÓËÙÚÔ ÁÈ· ÙËÓ
‰ÈÂÍ·ÁˆÁ‹ ÙË˜ ·ÚÔ‡Û·˜ ÌÂÏ¤ÙË˜, ·ÊÂÙ¤ÚÔ˘ Î·Ù¤ÛÙËÛÂ
‰‡ÛÎÔÏË ÙËÓ ·ÓÙÈ·Ú·‚ÔÏ‹ ÙˆÓ Â˘ÚËÌ¿ÙˆÓ Ì·˜ ÌÂ ·ÓÙ›-
ÛÙÔÈ¯Â˜ ÌÂÏ¤ÙÂ˜.
™·Ó ÏÂÔÓÂÎÙ‹Ì·Ù· ÙË˜ ·ÚÔ‡ÛË˜ ÂÚÁ·Û›·˜ ÌÔÚÔ‡Ó Ó·
·Ó·ÊÂÚıÔ‡Ó (·) Ô ÈÎ·ÓÔÔÈËÙÈÎfi˜ ·ÚÈıÌfi˜ ÙˆÓ ·ÙfiÌˆÓ
ÙÔ˘ ‰Â›ÁÌ·ÙÔ˜, (‚) ÂÚÈÔÚÈÛÌ¤ÓÔ˜ ·ÚÈıÌfi˜ ‰ËÌÔÛÈÂ˘Ì¤-
ÓˆÓ ÂÚÁ·ÛÈÒÓ Ô˘ ·Ó·Ê¤ÚÔÓÙ·È ÛÂ Û‡ÁÎÚÈÛË Î·È ·ÓÙÈ·-
Ú¿ıÂÛË ‰È·ÊfiÚˆÓ ÌÂıfi‰ˆÓ ÎÂÊ·ÏÔÌÂÙÚÈÎ‹˜ ·Ó¿Ï˘ÛË˜.
∞fi Ù· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ·ÚÔ‡Û·˜ ÌÂÏ¤ÙË˜ ‰È·ÈÛÙÒ-
ıËÎÂ fiÙÈ Ë ı¤ÛË ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ÛÙÔ Ô‚ÂÏÈ·›Ô Â›Â‰Ô,
ÙfiÛÔ ÛÂ Û¯¤ÛË ÌÂ ÙËÓ ÚfiÛıÈ· ‚¿ÛË ÙÔ˘ ÎÚ·Ó›Ô˘ SN fiÛÔ
Î·È ÌÂ ÙÔ Â›Â‰Ô ÙË˜ ºÚ·ÓÎÊÔ‡ÚÙË˜, ÚÔÛ‰ÈÔÚ›ÛÙËÎÂ
‰È·ÊÔÚÂÙÈÎ¿ ·fi ÙÈ˜ ‰È¿ÊÔÚÂ˜ ÌÂÙ·‚ÏËÙ¤˜ (¶›Ó·Î·˜ 1).
Ã·Ú·ÎÙËÚÈÛÙÈÎ¿ ·ÚÔ˘ÛÈ¿˙ÂÙ·È Ë ÔÈÔÙÈÎ‹ ·ÍÈÔÏfiÁËÛË
ÙË˜ Ô‚ÂÏÈ·›·˜ ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ÌÂ ÙÈ˜ ·Ú·¿Óˆ
ÌÂÙ·‚ÏËÙ¤˜ ÂÓfi˜ ·ÛıÂÓÔ‡˜ ÙÔ˘ ‰Â›ÁÌ·ÙÔ˜ ÙË˜ ·ÚÔ‡Û·˜

basis of their common behavior, presented some
differences when assessing sagittal maxillary position
(Table 3, Fig. 2). More specifically, the SNA angle and the
distance of point A from the perpendicular line drawn
from point Na to the Frankfort Horizontal (A_l_Na),
variables that are included in the McNamara
cephalometric analysis (1984), belong to different groups
(Fig. 2). On the basis of these two measurements, it
seems that although they both belong to the same
cephalometric analysis, the assessment of maxillary
position differs, a fact that may be attributed to the use
of different reference planes. Differences in sagittal
maxillary assessment depending on the reference plane
of choice are also reported by other authors who
performed and subsequently compared different
cephalometric analyses, such as of Björk, Ricketts,
Sassouni, McNamara and Wits, among 132 Alsatian
patients of the Orthodontic Clinic of Louis Pasteur
University in Strasbourg (Vigie Du Cayla et al., 1986;
Bolender et al., 1986; Kimmel et al., 1986). The above
authors found that variables SNA and NAMS (variable
A_l_Na in this study) resulted in different information.
This study also found that assessment of sagittal
maxillary position differs between the variables of
groups C and A, despite the fact that in all these
variables (with the exception of Burstone’s variable) this
assessment was based on the same reference plane, i.e.
the anterior cranial base plane (SN) (Fig. 2). A
comparative study between these two groups (Table 4)
showed however that this difference does not concern
the anterior or posterior maxillary position. The two
groups differ rather when determining the normal
maxillary position. It was found that only 32.7% of
patients with normal maxillary position, as assessed by
the variables of group C, were also characterized normal
on the basis of the variables of group A. Consequently,
assessment of the sagittal maxillary position between
these two groups coincides only in 1/3 of cases.
This differentiation concerning the normal sagittal maxillary
position could be attributed to the Burstone’s variable,
which uses the Frankfort Horizontal (FH) as the reference
plane. However, the fact that the rest of the variables use
the cranial base (SN) as the reference plane, allows the
assumption that differentiation between groups may be
the result of differences regarding the range of values set as
“normal” by the corresponding authors.
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When the variables of groups B and C were compared, a
significant difference in the assessment of sagittal
maxillary position was found (Table 5). This concerns all
three sagittal maxillary positions and, as above, may be
the result of differences in the range of values set as
“normal” by respective authors.
Finally, when the variables of groups A and B were
compared, similar discrepancies were observed. These
could be attributed to the different planes of reference
that were used (Table 6). More specifically, in 71% of the
individuals, where sagittal maxillary position was
assessed as posterior on the basis of the anterior cranial
base plane (SN), maxillary position was found as normal
on the basis of the Frankfort Horizontal (FH) plane. It
was also found that in 38.2% and 61.8% of individuals,
where sagittal maxillary position was assessed as
anterior on the basis of the anterior cranial base plane
(SN), maxillary position was assessed on the basis of the
Frankfort Horizontal (FH) as normal and anterior,
respectively. Consequently, it seems that when using the
Frankfort Horizontal (FH) there is a tendency to assess
maxillary position as a more anterior, as opposed to
when the anterior cranial base plane (SN) is used. These
findings are consistent with the study of Vigie Du Cayla
et al. (1986), who also found that the maxilla is in a more
anterior position when the Frankfort Horizontal (FH)

∂∂ÈÈÎÎfifiÓÓ··  11.. ∫ÂÊ·ÏÔÌÂÙÚÈÎ¿ ÛËÌÂ›· Î·È Â›Â‰· ·Ó·ÊÔÚ¿˜ Ô˘ ¯ÚËÛÈ-
ÌÔÔÈ‹ıËÎ·Ó ÛÙËÓ ·ÚÔ‡Û· ÌÂÏ¤ÙË. (FH: Â›Â‰Ô ÙË˜ ºÚ·ÓÎÊÔ‡Ú-
ÙË˜, SN: Â›Â‰Ô ÙË˜ ÚfiÛıÈ·˜ ‚¿ÛË˜ ÙÔ˘ ÎÚ·Ó›Ô˘, HP: Î·Ù·ÛÎÂ˘·-
ÛÌ¤ÓÔ ÔÚÈ˙fiÓÙÈÔ Â›Â‰Ô (ÌÂ ÁˆÓ›· 7Æ ÛÂ Û¯¤ÛË ÌÂ ÙÔ Â›Â‰Ô SN),
_l_HP: ∂›Â‰Ô Î¿ıÂÙÔ ·fi ÙÔ ÛËÌÂ›Ô N ÛÙÔ Â›Â‰Ô HP, _l_¡a: Â›Â-
‰Ô Î¿ıÂÙÔ ·fi ÙÔ ÛËÌÂ›Ô N ÛÙÔ Â›Â‰Ô ÙË˜ ºÚ·ÓÎÊÔ‡ÚÙË˜)

FFiigguurree  11.. Cephalometric points and reference planes used in this
study. (FH: Frankfort plane, SN: anterior cranial base plane, HP:
constructed horizontal plane [with a 7Æ angle to the SN plane],
_l_HP: Plane perpendicular to plane HP at point N, _l_Na: plane
perpendicular to Frankfort plane at point N).

MM¤¤ÛÛËË  ÙÙÈÈÌÌ‹‹ MMÂÂÙÙÚÚËËııÂÂ››ÛÛ·· OO‚‚ÂÂÏÏÈÈ··››··  ıı¤¤ÛÛËË  ÙÙËË˜̃  ¿¿ÓÓˆ̂  ÁÁÓÓ¿¿ııÔÔ˘̆

AAÓÓ··ÊÊÔÔÚÚ¿¿˜̃ ÙÙÈÈÌÌ‹‹ SSeeggiittttaall  mmaaxxiillllaarryy  ppoossiittiioonn

MMÂÂÙÙ··‚‚ÏÏËËÙÙ¤¤˜̃ RReeffeerreennccee MMeeaassuurreedd OO››ÛÛııÈÈ··  ıı¤¤ÛÛËË KK··ÓÓÔÔÓÓÈÈÎÎ‹‹  ıı¤¤ÛÛËË ¶¶ÚÚfifiÛÛııÈÈ··  ıı¤¤ÛÛËË
VVeerriiaabblleess MMeeaann  vvaalluuee vvaalluuee PPoosstteerriioorr  ppoossiittiioonn NNoorrmmaall  ppoossiittiioonn AAnntteerriioorr  ppoossiittiioonn

SSNNAA  ((SStteeiinneerr)) 82Æ±0,5Æ* 80,8Æ X

SSNNAA  ((TTwweeeedd)) 82Æ±0,5Æ* 80,8Æ X

SSNNAA  ((JJaarraabbaakk)) 80Æ±1Æ 80,8Æ X

NN--AA  ((HHPP))  ((BBuurrssttoonnee)) 0,0±3,7 mm -2,2 mm X

SSNNAA  ((MMccNNaammaarraa)) 83,9Æ±3,2Æ 80,8Æ X

AA      NNaa  ((MMccNNaammaarraa)) 1,1±2,7 mm 4,2 mm X

SSNNAA  ((MMiieetthhkkee)) 81,3Æ±3,4Æ 80,8Æ X

SSNNAA  ((GGiiaannnniioouu  &&  NNaassiiooppoouullooss)) 80,91Æ±3,72Æ 80,8Æ X

¶¶››ÓÓ··ÎÎ··˜̃  77..  ¶ÔÈÔÙÈÎ‹ ·ÍÈÔÏfiÁËÛË ÙË˜ Ô‚ÂÏÈ·›·˜ ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ÛÙÔÓ ·ÛıÂÓ‹ °.∂. (·ÁfiÚÈ 14 ÂÙÒÓ) ÌÂ ‚¿ÛË ÙÈ˜ ÌÂÙ·‚ÏËÙ¤˜ Î·È ÙÈ˜ ·ÓÙ›ÛÙÔÈ-
¯Â˜ ÚÔÙÂÈÓfiÌÂÓÂ˜ ÙÈÌ¤˜ ·Ó·ÊÔÚ¿˜ Î¿ıÂ ÎÂÊ·ÏÔÌÂÙÚÈÎ‹˜ ·Ó¿Ï˘ÛË˜ (*Ù˘ÈÎ‹ ·fiÎÏÈÛË Î·ıÔÚÈÛÌ¤ÓË ·˘ı·›ÚÂÙ· ·fi ÙÔ˘˜ Û˘ÁÁÚ·ÊÂ›˜ ÙË˜ ·ÚÔ‡-
Û·˜ ÌÂÏ¤ÙË˜). 
TTaabbllee  77..  Qualitative assessment of sagittal maxillary position in patient G.E. (14-year old boy) on the basis of variables and corresponding
reference values recommended for each cephalometric analysis (*standard deviation arbitrarily set by the authors of this study). 
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ÌÂÏ¤ÙË˜ fiÔ˘ Á›ÓÔÓÙ·È Ê·ÓÂÚ¤˜ ÔÈ ÌÂÙ·Í‡ ÙÔ˘˜ ‰È·ÊÔÚ¤˜
(¶›Ó·Î·˜ 7).
∏ Ô‚ÂÏÈ·›· ı¤ÛË ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ÚÔÛ‰ÈÔÚ›ÛÙËÎÂ Â›ÛË˜
‰È·ÊÔÚÂÙÈÎ¿ Î·È ·fi ÙÈ˜ 3 ÔÌ¿‰Â˜ ÌÂÙ·‚ÏËÙÒÓ Ô˘ ‰ËÌÈ-
Ô˘ÚÁ‹ıËÎ·Ó ÛÂ Û¯¤ÛË ÌÂ ÙËÓ ÎÔÈÓ‹ ÙÔ˘˜ Û˘ÌÂÚÈÊÔÚ¿
(¶›Ó·Î·˜ 3, ∂ÈÎ. 2). ¶ÈÔ Û˘ÁÎÂÎÚÈÌ¤Ó·, Ë ÁˆÓ›· SNA Î·È Ë
·fiÛÙ·ÛË ÙÔ˘ ÛËÌÂ›Ô˘ ∞ ·fi ÙËÓ Î¿ıÂÙÔ Ô˘ Ê¤ÚÂÙ·È
·fi ÙÔ ÛËÌÂ›Ô Na ÛÙÔ Â›Â‰Ô ÙË˜ ºÚ·ÓÎÊÔ‡ÚÙË˜
(A_l_Na) Ô˘ ÚÔ¤Ú¯ÔÓÙ·È ·fi ÙËÓ ÎÂÊ·ÏÔÌÂÙÚÈÎ‹ ·Ó¿-
Ï˘ÛË ÙÔ˘ McNamara (1984) ·Ó‹ÎÔ˘Ó ÛÂ ‰È·ÊÔÚÂÙÈÎ‹
ÔÌ¿‰· (∂ÈÎ. 2). º·›ÓÂÙ·È ‰ËÏ·‰‹ fiÙÈ ÌÂ ‚¿ÛË ÙÈ˜ ‰‡Ô
·˘Ù¤˜ ÌÂÙÚ‹ÛÂÈ˜, ·Ó Î·È ·Ó‹ÎÔ˘Ó ÛÙËÓ ÎÂÊ·ÏÔÌÂÙÚÈÎ‹
·Ó¿Ï˘ÛË ÙÔ˘ ›‰ÈÔ˘ ÂÚÂ˘ÓËÙ‹, Ë ·ÍÈÔÏfiÁËÛË ÙË˜ ı¤ÛË˜
ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ Â›Ó·È ‰È·ÊÔÚÂÙÈÎ‹, ÁÂÁÔÓfi˜ Ô˘ ı· ÌÔ-
ÚÔ‡ÛÂ ›Ûˆ˜ Ó· ·Ô‰ÔıÂ› ÛÙË ¯Ú‹ÛË ÙˆÓ ‰È·ÊÔÚÂÙÈÎÒÓ
ÂÈ¤‰ˆÓ ·Ó·ÊÔÚ¿˜. √È ‰È·ÊÔÚ¤˜ ÛÙËÓ ·ÍÈÔÏfiÁËÛË ÙË˜
Ô‚ÂÏÈ·›·˜ ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ·Ó¿ÏÔÁ· ÌÂ ÙÔ Â›Â‰Ô
·Ó·ÊÔÚ¿˜ Ô˘ ÂÈÏ¤ÁÂÙ·È, ·Ó·Ê¤ÚÂÙ·È Î·È ·fi ¿ÏÏÔ˘˜
ÂÚÂ˘ÓËÙ¤˜  Ô˘ Ú·ÁÌ·ÙÔÔ›ËÛ·Ó Î·È ·ÚÔ˘Û›·Û·Ó ‰È·-
‰Ô¯ÈÎ¿ Ì›· Û˘ÁÎÚÈÙÈÎ‹ ÌÂÏ¤ÙË ÌÂÙ·Í‡ ÙˆÓ ÎÂÊ·ÏÔÌÂÙÚÈ-
ÎÒÓ ·Ó·Ï‡ÛÂˆÓ ÙˆÓ Björk, Ricketts, Sassouni,
McNamara Î·È Wits ÛÂ 132 ∞ÏÛ·ÙÔ‡˜ ·ÛıÂÓÂ›˜ ÙË˜ ∫ÏÈÓÈ-
Î‹˜ ÙË˜ √ÚıÔ‰ÔÓÙÈÎ‹˜ ÙÔ˘ ¶·ÓÂÈÛÙËÌ›Ô˘ Louis Pasteur
ÙÔ˘ ™ÙÚ·Û‚Ô‡ÚÁÔ˘ (Vigie Du Cayla Î·È Û˘Ó., 1986;
Bolender Î·È Û˘Ó., 1986; Kimmel Î·È Û˘Ó., 1986). ∞fi
ÙÔ˘˜ ·Ú·¿Óˆ Û˘ÁÁÚ·ÊÂ›˜ ‰È·ÈÛÙÒıËÎÂ fiÙÈ ÔÈ ÌÂÙ·-

plane is used as the reference plane. 
As described above, when sagittal maxillary position is
assessed on the basis of the variables used in this study,
the results differ according to the selected reference
plane. However, assessment of maxillary position differs
even when the same reference plane is used. As
mentioned above, the use of the same reference plane
(SN) and angle (SNA) and only different values for
standard deviation led to different assessments of
maxillary position depending on the variable used.
Consequently, the reference plane is not the sole
criterion for selecting one method over another; the
range of values for each variable set by each author set
as normal also plays an important role.
Despite differences observed among variables of the
cephalometric analyses used in this study in order to
determine sagittal maxillary position, consistent data
were also revealed. Similarities involve variables of the
same group and, if one focuses on the Greek population
group, it seems that the reference values of angle SNA
recommended by Gianniou and Nasiopoulos (1994),
angle SNA values suggested by Humboldt University at
Berlin (Miethke, 1995) and Burstone’s N-A(HP) variable
values have similar results when assessing the sagittal
maxillary position.
The results of this study revealed that the assessment of

∂∂ÈÈÎÎfifiÓÓ··  22..  °Ú·ÊÈÎ‹ ·Ú¿ÛÙ·ÛË ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ Ô˘ ¯ÚËÛÈÌÔÔÈ‹ıËÎ·Ó ÛÂ ÔÌÔÈÔÁÂÓÂ›˜ ÔÌ¿‰Â˜ ÌÂ ÙË ÌÔÚÊ‹ ‰ÂÓ‰ÚÔÁÚ¿ÌÌ·ÙÔ˜ ‰È·¯ˆÚÈÛÌÔ‡ (¢ÔÎÈ-
Ì·Û›· Cluster analysis).

FFiigguurree  22.. Graph presenting cluster dendrogram of variables matched in homogenous groups (Cluster analysis).
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‚ÏËÙ¤˜ SNA Î·È NAMS (ÌÂÙ·‚ÏËÙ‹ A_l_Na ÛÙËÓ ·ÚÔ‡Û·
ÌÂÏ¤ÙË) ·ÚÂ›¯·Ó ‰È·ÊÔÚÂÙÈÎ¤˜ ÏËÚÔÊÔÚ›Â˜. 
™ÙËÓ ·ÚÔ‡Û· ÌÂÏ¤ÙË ‰È·ÈÛÙÒıËÎÂ Â›ÛË˜, fiÙÈ ˘¿Ú¯ÂÈ
‰È·ÊÔÚÔÔ›ËÛË ÛÙËÓ ÂÎÙ›ÌËÛË ÙË˜ Ô‚ÂÏÈ·›·˜ ı¤ÛË˜ ÙË˜
¿Óˆ ÁÓ¿ıÔ˘ ÌÂÙ·Í‡ ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ ÙË˜ ÔÌ¿‰·˜ ° Î·È ÙˆÓ
ÌÂÙ·‚ÏËÙÒÓ ÙË˜ ÔÌ¿‰·˜ ∞, ·Ú¿ ÙÔ ÁÂÁÔÓfi˜ fiÙÈ ÛÂ fiÏÂ˜
·˘Ù¤˜ ÙÈ˜ ÌÂÙ·‚ÏËÙ¤˜ (ÌÂ ÂÍ·›ÚÂÛË ÙËÓ ÌÂÙ·‚ÏËÙ‹ ÙÔ˘
Burstone), Ô ÚÔÛ‰ÈÔÚÈÛÌfi˜ ÙË˜ Ô‚ÂÏÈ·›·˜ ı¤ÛË˜ ÙË˜ ¿Óˆ
ÁÓ¿ıÔ˘ ‚·Û›˙ÂÙ·È ÛÙÔ ›‰ÈÔ Â›Â‰Ô ·Ó·ÊÔÚ¿˜, ÙÔ Â›Â‰Ô
ÙË˜ ÚfiÛıÈ·˜ ‚¿ÛË˜ ÙÔ˘ ÎÚ·Ó›Ô˘ SN (∂ÈÎ. 2). ∏ ‰È·ÊÔÚ¿
·˘Ù‹ ˆÛÙfiÛÔ, fiˆ˜ ÚÔ¤Î˘„Â ·fi ÙË Û˘ÁÎÚÈÙÈÎ‹ ÌÂÏ¤ÙË
ÌÂÙ·Í‡ ÙˆÓ ‰‡Ô ·˘ÙÒÓ ÔÌ¿‰ˆÓ (¶›Ó·Î·˜ 4), ‰ÂÓ ·ÊÔÚ¿
ÛÙÔÓ ÚÔÛ‰ÈÔÚÈÛÌfi ÙË˜ Ô‚ÂÏÈ·›·˜ ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘
ÛÂ ÚfiÛıÈ· ‹ Ô›ÛıÈ·. √È ‰‡Ô ÔÌ¿‰Â˜ ‰È·Ê¤ÚÔ˘Ó Î˘Ú›ˆ˜
ˆ˜ ÚÔ˜ ÙËÓ ·ÍÈÔÏfiÁËÛË ÙË˜ ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ Û·Ó
Î·ÓÔÓÈÎ‹˜, Î·ıfiÛÔÓ, fiˆ˜ ‰È·ÈÛÙÒıËÎÂ, ·fi Ù· ¿ÙÔÌ·
ÛÙ· ÔÔ›· Ë ¿Óˆ ÁÓ¿ıÔ˜ ‚Ú›ÛÎÂÙ·È ÛÂ Î·ÓÔÓÈÎ‹ ı¤ÛË ÌÂ
‚¿ÛË ÙÈ˜ ÌÂÙ·‚ÏËÙ¤˜ ÙË˜ ÔÌ¿‰·˜ °, ÌfiÓÔ ÛÙÔ 32,7% Ë Ô‚Â-
ÏÈ·›· ı¤ÛË ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ·ÍÈÔÏÔÁÂ›Ù·È Â›ÛË˜ Û·Ó Î·ÓÔ-
ÓÈÎ‹ ÌÂ ‚¿ÛË ÙÈ˜ ÌÂÙ·‚ÏËÙ¤˜ ÙË˜ ÔÌ¿‰·˜ ∞. ªÂÙ·Í‡ ÙˆÓ
‰‡Ô ÔÌ¿‰ˆÓ ˘¿Ú¯ÂÈ ‰ËÏ·‰‹ Û‡ÌÙˆÛË ÛÙËÓ ·ÍÈÔÏfiÁË-
ÛË ÙË˜ Ô‚ÂÏÈ·›·˜ ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ÌfiÓÔÓ ÛÙÔ 1/3
ÙˆÓ ÂÚÈÙÒÛÂˆÓ. 
∏ ‰È·ÊÔÚÔÔ›ËÛË ÌÂÙ·Í‡ ÙˆÓ ÔÌ¿‰ˆÓ ∞ Î·È ° ÛÙÔÓ ÚÔÛ-
‰ÈÔÚÈÛÌfi ÙË˜ Ô‚ÂÏÈ·›·˜ ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ Û·Ó Î·ÓÔ-
ÓÈÎ‹˜, ı· ÌÔÚÔ‡ÛÂ ›Ûˆ˜ Ó· ·Ô‰ÔıÂ› ÛÙË ÌÂÙ·‚ÏËÙ‹ ÙÔ˘
Burstone Ë ÔÔ›· ¯ÚËÛÈÌÔÔÈÂ› ˆ˜ Â›Â‰Ô ·Ó·ÊÔÚ¿˜, ÙÔ
Â›Â‰Ô ÙË˜ ºÚ·ÓÎÊÔ‡ÚÙË˜. øÛÙfiÛÔ, ÙÔ ÁÂÁÔÓfi˜ fiÙÈ ÔÈ
˘fiÏÔÈÂ˜ ÌÂÙ·‚ÏËÙ¤˜ ÙˆÓ ‰‡Ô ÔÌ¿‰ˆÓ ¤¯Ô˘Ó Â›Â‰Ô
·Ó·ÊÔÚ¿˜ ÙË ‚¿ÛË ÙÔ˘ ÎÚ·Ó›Ô˘ (SN), ÂÈÙÚ¤ÂÈ Ó· ‰È·Ù˘-
ˆıÂ› Ë ¿Ô„Ë fiÙÈ Ë ‰È·ÊÔÚÔÔ›ËÛË ÌÂÙ·Í‡ ÙˆÓ ‰‡Ô
ÔÌ¿‰ˆÓ Â›Ó·È ›Ûˆ˜ ÙÔ ·ÔÙ¤ÏÂÛÌ· ÙË˜ ‰È·ÊÔÚ¿˜ ÛÙÔ
Â‡ÚÔ˜ ÙˆÓ ÙÈÌÒÓ Ô˘ ‰›‰ÂÙ·È ·fi ÙÔÓ Î¿ıÂ ÂÚÂ˘ÓËÙ‹ ÁÈ·
ÙËÓ ÔÚÈÔı¤ÙËÛË ÙÔ˘ “Î·ÓÔÓÈÎÔ‡”. 
ŸÛÔ ·ÊÔÚ¿ ÙË Û‡ÁÎÚÈÛË ÌÂÙ·Í‡ ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ ÙˆÓ
ÔÌ¿‰ˆÓ µ Î·È °, ‰È·ÈÛÙÒıËÎÂ ÛËÌ·ÓÙÈÎ‹ ·Û˘ÌÊˆÓ›·
ÛÙÔÓ ÚÔÛ‰ÈÔÚÈÛÌfi ÙË˜ Ô‚ÂÏÈ·›·˜ ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘
(¶›Ó·Î·˜ 5). ∏ ‰È·ÊÔÚÔÔ›ËÛË ·˘Ù‹ ·ÊÔÚ¿ ÙfiÛÔ ÙËÓ Ô›-
ÛıÈ· fiÛÔ Î·È ÙËÓ ÚfiÛıÈ· Î·È ÙËÓ Î·ÓÔÓÈÎ‹ ı¤ÛË ÙË˜ ¿Óˆ
ÁÓ¿ıÔ˘ Î·È ı· ÌÔÚÔ‡ÛÂ ›Ûˆ˜ Ó· ·Ô‰ÔıÂ›, fiˆ˜ Î·È ÁÈ·
ÙÈ˜ ÔÌ¿‰Â˜ Ô˘ ÚÔ·Ó·Ê¤ÚıËÎ·Ó, ÛÙÔ Â‡ÚÔ˜ ÙˆÓ ÙÈÌÒÓ
Ô˘ ‰›‰ÂÙ·È ·fi ÙÔÓ Î¿ıÂ ÂÚÂ˘ÓËÙ‹ ÁÈ· ÙËÓ ÔÚÈÔı¤ÙËÛË
ÙÔ˘ “Î·ÓÔÓÈÎÔ‡”. 
∆¤ÏÔ˜, ·fi ÙË Û‡ÁÎÚÈÛË ÌÂÙ·Í‡ ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ ÙˆÓ ÔÌ¿-
‰ˆÓ ∞ Î·È µ, ·Ú·ÙËÚ‹ıËÎ·Ó ·ÚfiÌÔÈÂ˜ ‰È·ÊÔÚ¤˜ ÔÈ
ÔÔ›Â˜ fiÌˆ˜ ı· ÌÔÚÔ‡Û·Ó ›Ûˆ˜ Ó· ·Ô‰ÔıÔ‡Ó ÛÙ· ‰È·-

the sagittal maxillary position on the basis of variable
reference values from the selected cephalometric
analyses and of values recommended for the Greek
population has some special characteristics.
Cephalometric analyses lead sometimes to similar
qualitative assessment by determining the sagittal
maxillary position in a same manner, while some other
times they present differences. It seems that failure to
result in consistent assessments is mainly due to the
mean values and standard deviations set at different
times by different authors in their attempt to express a
"normal" facial standard; however, these mean values
and standard deviations are not always comparable.

CCOONNCCLLUUSSIIOONNSS

According to the results of this study it could be
concluded the following:
1. Assessing the sagittal maxillary position as posterior,

normal or anterior on the basis of qualitative
assessment of variables according to the reference
values recommended by different authors, leads to
significantly different results.

2. Determination of sagittal maxillary position differs
both among variables of cephalometric analyses using
the same reference planes and among those that use
different reference planes.

3. Differences found during qualitative assessment of
sagittal maxillary position among variables selected
for this study may be the result of the different range
of values set by different authors as “normal”.

4. Similar information concerning qualitative assessment
of sagittal maxillary position was derived from two
variable groups that were distinguished from each
other: (a) the group including the reference values of
Burstone (Burstone et al., 1979), Gianniou and
Nasiopoulos (1994) and of Humboldt University in
Berlin (Miethke, 1995), and (b) the group including
values of the cephalometric analyses of Tweed (1953,
1954), Steiner (1953, 1959), Jarabak (Jarabak and
Fizzell, 1972) and McNamara (1984).
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ÊÔÚÂÙÈÎ¿ Â›Â‰· ·Ó·ÊÔÚ¿˜ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È
(¶›Ó·Î·˜ 6). ¢È·ÈÛÙÒıËÎÂ ‰ËÏ·‰‹ fiÙÈ, ·fi Ù· ¿ÙÔÌ· ÛÙ·
ÔÔ›· Ë Ô‚ÂÏÈ·›· ı¤ÛË ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ·ÍÈÔÏÔÁÂ›Ù·È ÌÂ
‚¿ÛË ÙÔ Â›Â‰Ô ÙË˜ ÚfiÛıÈ·˜ ‚¿ÛË˜ ÙÔ˘ ÎÚ·Ó›Ô˘ SN Û·Ó
Ô›ÛıÈ·, ÛÙÔ 71% ·fi ·˘Ù¿ Ë ı¤ÛË ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ·ÍÈÔ-
ÏÔÁÂ›Ù·È Û·Ó Î·ÓÔÓÈÎ‹ ÌÂ ‚¿ÛË ÙÔ Â›Â‰Ô ÙË˜ ºÚ·Ó-
ÎÊÔ‡ÚÙË˜. ∂›ÛË˜ ‰È·ÈÛÙÒıËÎÂ fiÙÈ ÛÙ· ¿ÙÔÌ· Ô˘ Ë Ô‚Â-
ÏÈ·›· ı¤ÛË ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ·ÍÈÔÏÔÁÂ›Ù·È Û·Ó ÚfiÛıÈ· ÌÂ
‚¿ÛË ÙËÓ ÚfiÛıÈ· ‚¿ÛË ÙÔ˘ ÎÚ·Ó›Ô˘ SN, ÛÙÔ 38,2% ·fi
·˘Ù¿ ·ÍÈÔÏÔÁÂ›Ù·È Û·Ó Î·ÓÔÓÈÎ‹ Î·È ÛÙÔ 61,8% Û·Ó Úfi-
ÛıÈ· ÌÂ ‚¿ÛË ÙÔ Â›Â‰Ô ÙË˜ ºÚ·ÓÎÊÔ‡ÚÙË˜. º·›ÓÂÙ·È
Û˘ÓÂÒ˜ fiÙÈ ÌÂ ÙË ¯Ú‹ÛË ÙÔ˘ ÂÈ¤‰Ô˘ ÙË˜ ºÚ·ÓÎÊÔ‡Ú-
ÙË˜ ˘¿Ú¯ÂÈ ÌÈ· Ù¿ÛË ·ÍÈÔÏfiÁËÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ÛÂ ÈÔ
ÚfiÛıÈ· ı¤ÛË ÛÂ Û¯¤ÛË ÌÂ ÙË ¯Ú‹ÛË ÙÔ˘ ÂÈ¤‰Ô˘ ÙË˜
ÚfiÛıÈ·˜ ‚¿ÛË˜ ÙÔ˘ ÎÚ·Ó›Ô˘ SN Î·È Ù· Â˘Ú‹Ì·Ù· ·˘Ù¿
¤Ú¯ÔÓÙ·È ÛÂ Û˘ÌÊˆÓ›· ÌÂ ÙËÓ ÌÂÏ¤ÙË ÙˆÓ Vigie Du Cayla
Î·È Û˘Ó. (1986) ÔÈ ÔÔ›ÔÈ Â›ÛË˜ ‰È·Ù‡ˆÛ·Ó fiÙÈ Ë ¿Óˆ
ÁÓ¿ıÔ˜ ·ÍÈÔÏÔÁÂ›Ù·È ÛÂ ÈÔ ÚfiÛıÈ· ı¤ÛË fiÙ·Ó ¯ÚËÛÈÌÔ-
ÔÈÂ›Ù·È ˆ˜ Â›Â‰Ô ·Ó·ÊÔÚ¿˜ ÙÔ Â›Â‰Ô ÙË˜ ºÚ·Ó-
ÎÊÔ‡ÚÙË˜.
Ÿˆ˜ ‰È·ÈÛÙÒıËÎÂ, Ô ÚÔÛ‰ÈÔÚÈÛÌfi˜ ÙË˜ Ô‚ÂÏÈ·›·˜
ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ÌÂ ‚¿ÛË ÙÈ˜ ÌÂÙ·‚ÏËÙ¤˜ Ô˘ ¯ÚË-
ÛÈÌÔÔÈ‹ıËÎ·Ó, ‰È·Ê¤ÚÂÈ ·Ó¿ÏÔÁ· ÌÂ ÙÔ Â›Â‰Ô ·Ó·-
ÊÔÚ¿˜ Ô˘ ÂÈÏ¤ÁÂÙ·È. øÛÙfiÛÔ, Ë ·ÍÈÔÏfiÁËÛË ÙË˜ Ô‚ÂÏÈ-
·›·˜ ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ‰È·Ê¤ÚÂÈ ·ÎfiÌË Î·È fiÙ·Ó
¯ÚËÛÈÌÔÔÈÂ›Ù·È ÙÔ ›‰ÈÔ Â›Â‰Ô ·Ó·ÊÔÚ¿˜. Ÿˆ˜ ÚÔ·-
Ó·Ê¤ÚıËÎÂ, Ë ¯Ú‹ÛË ÎÔÈÓÔ‡ ÂÈ¤‰Ô˘ ·Ó·ÊÔÚ¿˜ (SN)
Î·È ›‰È·˜ ÁˆÓ›·˜ (SNA) ·ÏÏ¿ ÌÂ ‰È·ÊÔÚÂÙÈÎ¤˜ ÙÈÌ¤˜ ÙˆÓ
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Ó· Î·Ù¤¯ÂÈ Î·È ÙÔ Â‡ÚÔ˜ ÙÈÌÒÓ ÙË˜ Î¿ıÂ ÌÂÙ·‚ÏËÙ‹˜ Ô˘
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Anderson AA, Anderson AC, Hornbuckle AC, Hornbuckle K.
Biological derivation of a range of cephalometric norms for
children of African American descent (after Steiner). Am J
Orthod Dentofac Orthop 2000;118:90-100.

Bailey K, Taylor R. Mesh diagram cephalometric norms for
Americans of African descent. Am J Orthod Dentofac Orthop
1998;114:218-23.

Bibby RE. A cephalometric study of sexual dimorphism. Am J
Orthod 1979;76:256-9. 

Bishara SE, Athanasiou AE. Cephalometric methods for assessment
of dentofacial changes. In: Athanasiou AE, ed. Orthodontic
Cephalometry. London: Mosby-Wolfe, 1995:105-24.

Björk A. The face in profile. An anthropological X-Ray investigation
on Swedish children and conscripts. Svensk Tandlakare Tidskriff
1947;40:10-85.

Björk A. The relationship of the jaws to the cranium. In: Lundstrom
A, ed. Introduction to Orthodontics. New York: McGraw-Hill,
1960:104-40.

Bolender Y, Deblock L, Theuveny T, Bolender CJ, Turlot JC.
Comparaison des analyses céphalometriques de Björk, Ricketts
et Sassouni ainsi que des mesures de Mac Namara et du Wits.
Rev Orthop Dento Fac 1986;20:251-72. 

Broadbent BH. A new X-ray technique and its application to
Orthodontia. Angle Orthod 1931;1:45-66.

Burstone CJ, James RB, Legan H, Murphy GA, Norton LA.
Cephalometrics for orthognathic surgery. J Oral Surg
1979;36:269-77.

Coben ES. The integration of facial skeletal variants. Am J Orthod
1955;41:407-34. 

De Abreu JL. Diagnosis of skeletal class. A comparison of the results
obtained by the Steiner, Ricketts, Cervera and Coutand
methods. Rev Port Estomatol Cir Maxilofac 1982;23:89-101.

Di Paolo RJ, Markowitz JL, Castaldo DA. Cephalometric diagnosis
using the quadrilateral analysis. J Clin Othod 1970;4:30-5.

Downs WB. Variation in facial relationships: Their significance in
treatment and prognosis. Am J Orthod 1948;34:12-40.

Enlow DH, Pfister C, Richardson E, Kuroda T. An analysis of Black
and Caucasian craniofacial patterns. Angle Orthod
1982;52:279-87.

Fisher LD, Van Belle G. Biostatistics. New York: Wiley, 1993.
Gianniou E, Nasiopoulos A. Normative values of craniofacial and

dentoalveolar structures in lateral cephalometry of adult
Greeks. Hel Orthod Rev 1994;6:61-9.

Gottlieb EL, Nelson AH, Vogels D. Study of orthodontic diagnosis
and treatment procedures. Part 2. Breakdowns of selected
variables. J Clin Orthod 1991;25:223-30.

Hajighadimi M, Dougherty HL, Garakani F. Cephalometric
evaluation of Iranian children and its comparison with Tweed’s
and Steiner’s standards. Am J Orthod 1981;79:192-7.

Haralabakis NB. Cephalometric analysis as diagnostic tool in
Orthodontics. Hel Stomatol  Rev 1987; 31:271-6. 

Haralabakis B, Spirou V, Kolokithas G. Dentofacial cephalometric
analysis in adult Greeks with normal occlusion. Eur J Orthod
1983;5:241-3.

Hixon HE. Cephalometrics: A perspective. Angle Orthod
1972;42:200-11.

Hofrath H. Bedeutung der Fernroentgen- und Abstands-Aufnahme
fuer die Diagnostik der Kieferanomalien. Fortschr Kieferorthop
1931;1:231-58.

Holdaway RA. A soft-tissue cephalometric analysis and its use in
orthodontic treatment planning. Part I. Am J Orthod
1983;84:1-28.

Ioannidou-Marathiotou I. An investigation of dental and alveolar
compensations in the development of the face in adult Greeks.



E§§HNIKH OP£O¢ONTIKH E¶I£EøPH™H ™˘ÁÎÚÈÙÈÎ‹ ÌÂÏ¤ÙË ÎÂÊ·ÏÔÌÂÙÚÈÎÒÓ ·Ó·Ï‡ÛÂˆÓ / Assessment of cephalometric analyses

E§§HNIKH OP£O¢ONTIKH E¶I£EøPH™H 2005 ñ TOMO™ 8 ñ TEYXO™ 1 31

Humboldt ÙÔ˘ µÂÚÔÏ›ÓÔ˘ (Miethke, 1995), Î·ıÒ˜ Î·È ÙË˜
ÌÂÙ·‚ÏËÙ‹˜ N-A(HP) ÙÔ˘ Burstone (Burstone Î·È Û˘Ó.,
1979) ÚÔÛ‰ÈÔÚ›˙Ô˘Ó ÌÂ ·ÚfiÌÔÈÔ ÙÚfiÔ ÙËÓ  Ô‚ÂÏÈ·›·
ı¤ÛË ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘. 
∞fi Ù· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ·ÚÔ‡Û·˜ ÌÂÏ¤ÙË˜, Ê·›ÓÂÙ·È fiÙÈ
Ô ÚÔÛ‰ÈÔÚÈÛÌfi˜ ÙË˜ ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ÛÙÔ Ô‚ÂÏÈ·›Ô
Â›Â‰Ô ÌÂ ‚¿ÛË ÙÈ˜ ÙÈÌ¤˜ ·Ó·ÊÔÚ¿˜ ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ ÙˆÓ
ÎÂÊ·ÏÔÌÂÙÚÈÎÒÓ ·Ó·Ï‡ÛÂˆÓ Ô˘ ÂÈÏ¤¯ıËÎ·Ó Î·ıÒ˜ Î·È
ÌÂ ÙÈ˜ ÚÔÙÂÈÓfiÌÂÓÂ˜ ÙÈÌ¤˜ ·Ó·ÊÔÚ¿˜ ÁÈ· ÂÏÏËÓÈÎfi ÏËı˘-
ÛÌfi ·ÚÔ˘ÛÈ¿˙ÂÈ È‰È·ÈÙÂÚfiÙËÙÂ˜. √È ÎÂÊ·ÏÔÌÂÙÚÈÎ¤˜ ·Ó·-
Ï‡ÛÂÈ˜ ¿ÏÏÔÙÂ Î·Ù·Ï‹ÁÔ˘Ó ÛÙËÓ ›‰È· ÔÈÔÙÈÎ‹ ·ÍÈÔÏfiÁË-
ÛË, Î·ıÔÚ›˙Ô˘Ó ‰ËÏ·‰‹ ÌÂ ÙÔÓ ›‰ÈÔ ÙÚfiÔ ÙË ı¤ÛË ÙË˜
¿Óˆ ÁÓ¿ıÔ˘ ÛÙÔ Ô‚ÂÏÈ·›Ô Â›Â‰Ô Î·È ¿ÏÏÔÙÂ ÌÂ ‰È·ÊÔ-
ÚÂÙÈÎfi ÙÚfiÔ ÌÂ ·ÔÙ¤ÏÂÛÌ· Ó· ˘¿Ú¯Ô˘Ó Û˘ÁÎÏ›ÓÔ˘ÛÂ˜
·ÏÏ¿ Î·È ·ÔÎÏ›ÓÔ˘ÛÂ˜ ‰È·ÁÓˆÛÙÈÎ¤˜ ÏËÚÔÊÔÚ›Â˜.
µ·ÛÈÎfi ÛÙÔÈ¯Â›Ô ·‰˘Ó·Ì›·˜ ‡·ÚÍË˜ Û˘ÌÊˆÓ›·˜ ·ÔÙÂÏÂ-
ÛÌ¿ÙˆÓ Ê·›ÓÂÙ·È Ó· ·ÔÙÂÏÔ‡Ó ÔÈ Ì¤ÛÂ˜ ÙÈÌ¤˜ Î·È ÔÈ Ù˘È-
Î¤˜ ·ÔÎÏ›ÛÂÈ˜ Ô˘ ¤¯Ô˘Ó ÚÔÙ·ıÂ› Î·Ù¿ Î·ÈÚÔ‡˜ ·fi
‰È·ÊfiÚÔ˘˜ ÂÚÂ˘ÓËÙ¤˜ ÌÂ ÛÎÔfi ÙËÓ ¤ÎÊÚ·ÛË ÙÔ˘ ‘Î·ÓÔÓÈ-
ÎÔ‡’ ÚÔÙ‡Ô˘ ÚÔÛÒÔ˘, ÔÈ ÔÔ›Â˜ fiÌˆ˜ ‰ÂÓ Â›Ó·È
¿ÓÙ· Û˘ÁÎÚ›ÛÈÌÂ˜.

™™ÀÀªª¶¶∂∂ƒƒ∞∞™™ªª∞∞∆∆∞∞

™‡ÌÊˆÓ· ÌÂ Ù· ·ÔÙÂÏ¤ÛÌ·Ù· ·˘Ù‹˜ ÙË˜ ÌÂÏ¤ÙË˜ ÌÔÚÔ‡Ó
Ó· ÂÍ·¯ıÔ‡Ó Ù· ·ÎfiÏÔ˘ı· Î‡ÚÈ· Û˘ÌÂÚ¿ÛÌ·Ù·: 
1. ∏ ÂÎÙ›ÌËÛË ÙË˜ Ô‚ÂÏÈ·›·˜ ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ÛÂ

Ô›ÛıÈ·, Î·ÓÔÓÈÎ‹ ‹ ÚfiÛıÈ·, Ô˘ ÚÔ¤Î˘„Â ÌÂÙ¿ ÙËÓ
ÔÈÔÙÈÎ‹ ·ÍÈÔÏfiÁËÛË ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ, Û‡ÌÊˆÓ· ÌÂ ÙÈ˜
ÙÈÌ¤˜ ·Ó·ÊÔÚ¿˜ Ô˘ ÚÔÙÂ›ÓÔ˘Ó ÔÈ ‰È¿ÊÔÚÔÈ Û˘ÁÁÚ·-
ÊÂ›˜, ‚Ú¤ıËÎÂ fiÙÈ ÔÈÎ›ÏÂÈ ÛËÌ·ÓÙÈÎ¿.  

2. √ ÚÔÛ‰ÈÔÚÈÛÌfi˜ ÙË˜ Ô‚ÂÏÈ·›·˜ ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘
‰È·Ê¤ÚÂÈ ÙfiÛÔ ÌÂÙ·Í‡ ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ ÙˆÓ ÎÂÊ·ÏÔÌÂ-
ÙÚÈÎÒÓ ·Ó·Ï‡ÛÂˆÓ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡Ó fiÌÔÈ· Â›Â‰·
·Ó·ÊÔÚ¿˜ fiÛÔ Î·È ÌÂÙ·Í‡ ·˘ÙÒÓ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡Ó
‰È·ÊÔÚÂÙÈÎ¿ Â›Â‰· ·Ó·ÊÔÚ¿˜. 

3. √È ‰È·ÊÔÚ¤˜ Ô˘ ‰È·ÈÛÙÒıËÎ·Ó ÛÙËÓ ÔÈÔÙÈÎ‹ ·ÍÈÔÏfi-
ÁËÛË ÙË˜ Ô‚ÂÏÈ·›·˜ ı¤ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ ÌÂÙ·Í‡ ÙˆÓ
ÌÂÙ·‚ÏËÙÒÓ Ô˘ ÂÈÏ¤¯ıËÎ·Ó ÛÙËÓ ·ÚÔ‡Û· ÌÂÏ¤ÙË,
Â›Ó·È Èı·ÓfiÓ  ·ÔÙ¤ÏÂÛÌ· ÙË˜ ‰È·ÊÔÚ¿˜ ÛÙÔ Â‡ÚÔ˜ ÙˆÓ
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