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Ó· ÙÚÔÔÔÈÂ›Ù·È ·Ó·ÏfiÁˆ˜ Î·È Ë ‰ÈÂ‡ı˘ÓÛË ÙË˜ ‰‡Ó·ÌË˜
¤ÏÍË˜, Â¿Ó ·˘Ùfi Â›Ó·È ÂÈı˘ÌËÙfi (Chabre, 1990; Stöckli
Î·È Teuscher, 1994). 
ªÂ ÙÔ Û˘Ó‰˘·ÛÌfi ÂÓÂÚÁÔÔÈËÙ‹ Î·È ‰˘Ó¿ÌÂˆÓ ÂÍˆÛÙÔ-
Ì·ÙÈÎ‹˜ ÛÙ‹ÚÈÍË˜, ÂÍ·ÛÊ·Ï›˙ÂÙ·È ¤ÏÂÁ¯Ô˜ ÙË˜ ·‡ÍËÛË˜ ÛÙÔ
Î·Ù·ÎfiÚ˘ÊÔ Â›Â‰Ô Î·È ·ÔÙÚ¤ÂÙ·È Ë Ô›ÛıÈ· ÛÙÚÔÊ‹
ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘, Ë ÔÔ›· Û˘Ó‹ıˆ˜ Û˘Ì‚·›ÓÂÈ Î·Ù¿ ÙËÓ
ÂÊ·ÚÌÔÁ‹ ÌfiÓÔ ÂÓÂÚÁÔÔÈËÙ‹. √ ¤ÏÂÁ¯Ô˜ ÂÍ·ÛÊ·Ï›˙ÂÙ·È
‰È·ÙËÚÒÓÙ·˜ ÙÔ ·ÎÚ˘ÏÈÎfi Ì·ÛËÙÈÎ¿ ÙˆÓ ÔÈÛı›ˆÓ
‰ÔÓÙÈÒÓ (ÁÈ· ·ÔÊ˘Á‹ ˘ÂÚ¤ÎÊ˘ÛË˜ ÔÈÛı›ˆÓ ‰ÔÓÙÈÒÓ),
Î·ıÒ˜ Î·È ÌÂ ÙËÓ Î·Ù¿ÏÏËÏË ÚÔ˜ Ù· ¿Óˆ ·fiÎÏÈÛË ÙˆÓ
ÂÍˆÙÂÚÈÎÒÓ ÛÎÂÏÒÓ ÙÔ˘ ÂÍˆÛÙÔÌ·ÙÈÎÔ‡ ÙfiÍÔ˘ (ÁÈ· ¤ÏÂÁ¯Ô
ÙË˜ ÛÙÚÔÊ‹˜ Î·È ÙË˜ Î·Ù·ÎfiÚ˘ÊË˜ ·‡ÍËÛË˜ ÙË˜ ¿Óˆ ÁÓ¿-
ıÔ˘) (Van Beek, 1984; Chabre, 1990; Claube, 1992).

∂∂¡¡¢¢∂∂ππ••∂∂ππ™™ –– ∞∞¡¡∆∆∂∂¡¡¢¢∂∂ππ••∂∂ππ™™ 

√È ÂÓ‰Â›ÍÂÈ˜ ÁÈ· ÙËÓ ÂÊ·ÚÌÔÁ‹ ÙÔ˘ ·Ú·¿Óˆ Û˘Ó‰˘·-
ÛÌÔ‡ ÌË¯·ÓËÌ¿ÙˆÓ, ·ÊÔÚÔ‡Ó ÛÂ ÂÚÈÛÙ·ÙÈÎ¿ ÌÂ ÛÎÂÏÂÙÈ-
Î¤˜ Û¯¤ÛÂÈ˜ ∆¿ÍË˜ ππ ÌÂ ˘¤ÚÌÂÙÚË ·Ó¿Ù˘ÍË ÙË˜ ¿Óˆ ÁÓ¿-
ıÔ˘ ÛÙÔ ÔÚÈ˙fiÓÙÈÔ Î·È Î·Ù·ÎfiÚ˘ÊÔ Â›Â‰Ô, fiÔ˘ Ë ÚÔ-
ÒıËÛË ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ Â›Ó·È ÂÈı˘ÌËÙ‹ (Graber, 2000).
∂ÈÏ¤ÔÓ Û˘ÓÈÛÙ¿Ù·È ÛÂ ÂÚÈÛÙ·ÙÈÎ¿, ÛÙ· ÔÔ›· ÂÓÒ Ë ¿Óˆ
ÁÓ¿ıÔ˜ Â›Ó·È ÛÂ ·Ô‰ÂÎÙ¿ Ï·›ÛÈ·, ÂÂ›ÁÂÈ Ë ‰ÈfiÚıˆÛË ÙË˜
ÔÚÈ˙fiÓÙÈ·˜ ÚfiÙ·ÍË˜, ‰ÈfiÙÈ Ô Û˘Ó‰˘·ÛÌfi˜ ·˘Ùfi˜ ÂÈÊ¤ÚÂÈ
Ù·¯‡Ù·ÙË ‰ÈfiÚıˆÛË ÙË˜ ·ÓˆÌ·Ï›·˜, ÚÈÓ ÙËÓ ÂÎ‰‹ÏˆÛË
ÌÂÁ¿ÏˆÓ ÌÂÙ·‚ÔÏÒÓ ÛÙÔ ÔÛÙÈÎfi ˘fi‚·ıÚÔ ÙË˜ ¿Óˆ ÁÓ¿-
ıÔ˘ (Van Beek, 1982; Cura Î·È Û˘Ó., 1996; Graber, 2000).
∞ÓÙ¤Ó‰ÂÈÍË ·ÔÙÂÏÔ‡Ó ÂÚÈÙÒÛÂÈ˜ ÌÂ ·ÚÌÔÓÈÎ‹ ı¤ÛË ÙÔ˘
ÒÁˆÓ· ˆ˜ ÚÔ˜ ÙËÓ Î·Ù·ÙÔÌ‹ ÙÔ˘ ÚÔÛÒÔ˘ (Stöckli
Î·È Teuscher, 1994) Î·ıÒ˜ Î·È ÂÚÈÙÒÛÂÈ˜ ‚Ú·¯˘ÚfiÛˆ-
ˆÓ ·ÛıÂÓÒÓ (Claube, 1992).
∏ È‰·ÓÈÎ‹ Ô‰ÔÓÙÈÎ‹ ËÏÈÎ›· ÛÙËÓ ÔÔ›· Ú¤ÂÈ Ó· ÂÊ·ÚÌÔ-
ÛıÂ› Ô Û˘Ó‰˘·ÛÌfi˜ ÂÓÂÚÁÔÔÈËÙ‹ Î·È ‰˘Ó¿ÌÂˆÓ ÂÍˆÛÙÔ-
Ì·ÙÈÎ‹˜ ÛÙ‹ÚÈÍË˜, Â›Ó·È Ë ÂÚ›Ô‰Ô˜ ÙË˜ ÚÒÈÌË˜ Ê¿ÛË˜ ÙÔ˘
ÌÈÎÙÔ‡ ÊÚ·ÁÌÔ‡, fiÔ˘ Ù· ÓÂÔÁÈÏ¿ ‰fiÓÙÈ· Â›Ó·È fiÏ· ÛÙ·-
ıÂÚ¿, ÂÓÒ Ë È‰·ÓÈÎ‹ ÛÎÂÏÂÙÈÎ‹ ËÏÈÎ›· Â›Ó·È Ë ÂÚ›Ô‰Ô˜
ÚÈÓ ÙÔ ÛÙ¿‰ÈÔ ·È¯Ì‹˜ ÙË˜ ÂÊË‚ÈÎ‹˜ ·‡ÍËÛË˜. ŸÔ˘ ·Ô˘-
ÛÈ¿˙Ô˘Ó Ù· ÓÂÔÁÈÏ¿ ‰fiÓÙÈ·, ‰ÂÓ ÂÓ‰Â›ÎÓ˘Ù·È Ë Ù·˘Ùfi¯ÚÔÓË
ÂÊ·ÚÌÔÁ‹ ‰˘Ó¿ÌÂˆÓ ÂÍˆÛÙÔÌ·ÙÈÎ‹˜ ÛÙ‹ÚÈÍË˜, ‰ÈfiÙÈ ÚÔ-
Î·ÏÂ›Ù·È ÌÂÁ¿ÏÔ˘ ‚·ıÌÔ‡ ¿ˆ Î·È ˘ÂÚÒÈ· ·fiÎÏÈÛË
ÙˆÓ ÌÔÓ›ÌˆÓ ‰ÔÓÙÈÒÓ, ÏfiÁˆ ÌÂÈÔÓÂÎÙÈÎ‹˜ ÛÙ‹ÚÈÍË˜ ÙÔ˘
ÌË¯·Ó‹Ì·ÙÔ˜ (Stöckli Î·È Teuscher, 1994). ∂ÈÏ¤ÔÓ, Î·Ù¿
ÙË Ê¿ÛË ·Ó·ÙÔÏ‹˜ ÙˆÓ ¿Óˆ Î˘ÓÔ‰fiÓÙˆÓ, Û˘Ó›ÛÙ·Ù·È Ë
‰È·ÎÔ‹ ÙË˜ ÂÊ·ÚÌÔÁ‹˜ ÙˆÓ ‰˘Ó¿ÌÂˆÓ ·˘ÙÒÓ, ÌÂ ÙÔ
Êfi‚Ô Èı·Ó‹˜ ¤ÁÎÏÂÈÛ‹˜ ÙÔ˘˜ (Van Beek, 1982; Van Beek,
1984; Ngan Î·È Û˘Ó., 1992). 

where the maxilla is within acceptable limits and correc-
tion of the overjet is imminent, because this combination
achieves rapid correction of the anomaly before any
great changes occur in the maxilla (Van Beek, 1982; Cura
et al., 1996; Graber, 2000). The use is contraindicated in
cases were the chin is in harmony with the patients’ pro-
file, as well as in brachyfacial patients (Claude, 1992).
The ideal dental age where the combination of activator
and headgear must be applied is the early mixed denti-
tion period, where all primary teeth are stable, and the
ideal skeletal age is the period before the pubertal
growth peek. In cases where primary teeth are missing
the concurrent use of headgear is not suggested due to
the increased disto-palatal inclination of the permanent
teeth, and due to the reduced anchorage of the appli-
ance (Stöckli and Teuscher, 1994). Furthermore, it is
advised to stop the use of these forces during the period
where the upper canines erupt, for the fear of their
potential impaction (Van Beek, 1982; Van Beek, 1984;
Ngan et al., 1992).
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The effects of the combined application of an activator
and extraoral forces correlate directly on the way the
removable appliance is constructed and the direction of
those forces. This should be taken under consideration
when evaluating the results of different papers. The fol-
lowing effects have been reported:

CCoonncceerrnniinngg tthhee tteeeetthh
ñ Palatal movement and inclination of the upper front

teeth (Van Beek, 1982; Kiegel, 1987; Dermaut, 1992;
Bondevik, 1995; Altenburger and Ingervall, 1998;
Janson et al., 2004) to a greater extent when
compared to the sole use of activator (Weiland, 1997).
It is possible to reduce this inclination, if not
desirable, by one of the following ways: a) Placing
specially designed palatal root torque springs on the
labial surface of the incisors, as far gingivally as
possible (Stöckli and Teuscher, 1994; Cura, 1996). b)
Providing full acrylic coverage of the labial surface of
the upper incisors (Remmelink and Tan, 1991). In this
case, the acrylic should be in close contact with the
teeth, and for this reason during the construction of
the appliance no separating fluid is placed on the
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√È ÂÈ‰Ú¿ÛÂÈ˜ ÙË˜ ÂÊ·ÚÌÔÁ‹˜ Û˘Ó‰˘·ÛÌÔ‡ ÂÓÂÚÁÔÔÈËÙ‹
Î·È ‰˘Ó¿ÌÂˆÓ ÂÍˆÛÙÔÌ·ÙÈÎ‹˜ ÛÙ‹ÚÈÍË˜, ÂÍ·ÚÙÒÓÙ·È ¿ÌÂÛ·
·fi ÙÔÓ ÙÚfiÔ Î·Ù·ÛÎÂ˘‹˜ ÙÔ˘ ÎÈÓËÙÔ‡ ÌË¯·Ó‹Ì·ÙÔ˜ Î·È
ÙË ‰ÈÂ‡ı˘ÓÛË ¤ÏÍË˜ ÙˆÓ ‰˘Ó¿ÌÂˆÓ ÂÍˆÛÙÔÌ·ÙÈÎ‹˜ ÛÙ‹ÚÈ-
ÍË˜, ÁÂÁÔÓfi˜ ÙÔ ÔÔ›Ô ı· Ú¤ÂÈ Ó· Ï·Ì‚¿ÓÂÙ·È ¿ÓÙ·
˘fi„Ë Î·Ù¿ ÙËÓ ·ÍÈÔÏfiÁËÛË ÙˆÓ Û˘ÌÂÚ·ÛÌ¿ÙˆÓ ÙˆÓ
‰È·ÊfiÚˆÓ ÂÚÁ·ÛÈÒÓ. Œ¯Ô˘Ó ·Ó·ÊÂÚıÂ› ÔÈ ·Ú·Î¿Ùˆ ÂÈ-
‰Ú¿ÛÂÈ˜:

ŸŸÛÛÔÔÓÓ ··ÊÊÔÔÚÚ¿¿ ÛÛÙÙ·· ‰‰fifiÓÓÙÙÈÈ··
ñ ÀÂÚÒÈ· ÌÂÙ·Î›ÓËÛË Î·È ·fiÎÏÈÛË ÙˆÓ ¿Óˆ ÚÔ-

Ûı›ˆÓ ‰ÔÓÙÈÒÓ (Van Beek, 1982; Kigele, 1987;
Dermaut, 1992; Bondevik, 1995; Altenburger Î·È
Ingervall, 1998; Janson Î·È Û˘Ó., 2004) ÌÂÁ·Ï‡ÙÂÚÔ˘
‚·ıÌÔ‡ ÛÂ Û‡ÁÎÚÈÛË ÌÂ ÙËÓ ÂÊ·ÚÌÔÁ‹ ÌfiÓÔ ÂÓÂÚÁÔ-
ÔÈËÙ‹ (Weiland, 1997). ∞Ó Ë ·fiÎÏÈÛË ‰ÂÓ Â›Ó·È ÂÈ-
ı˘ÌËÙ‹, Â›Ó·È ‰˘Ó·ÙfiÓ Ó· ÂÚÈÔÚÈÛıÂ› ÌÂ Î¿ÔÈÔÓ ·fi
ÙÔ˘˜ ·Ú·Î¿Ùˆ ÙÚfiÔ˘˜: ·) ∆ÔÔı¤ÙËÛË ÂÈ‰ÈÎ¿ Û¯Â-
‰È·ÛÌ¤ÓˆÓ ÂÏ·ÙËÚ›ˆÓ ˘ÂÚÒÈ·˜ Û˘ÛÙÚÔÊ‹˜ Ú›˙·˜,
¯ÂÈÏÈÎ¿ ÛÙÔ˘˜ ¿Óˆ ÙÔÌÂ›˜, ÌÂ ÙÔ ÛËÌÂ›Ô Â·Ê‹˜ fiÛÔ ÙÔ
‰˘Ó·ÙfiÓ ÈÔ Ô˘ÏÈÎ¿ (Stöckli Î·È Teuscher, 1994; Cura,
1996). ‚) ¶Ï‹ÚË˜ ÂÈÎ¿Ï˘„Ë ÙË˜ ¯ÂÈÏÈÎ‹˜ ÂÈÊ¿ÓÂÈ·˜
ÙˆÓ ¿Óˆ ÙÔÌ¤ˆÓ ·fi ·ÎÚ˘ÏÈÎfi (Remmelink Î·È Tan,
1991). ™ÙËÓ ÙÂÏÂ˘Ù·›· ÂÚ›ÙˆÛË, Ë Â·Ê‹ ÙÔ˘ ·ÎÚ˘-
ÏÈÎÔ‡ ÙÔ˘ ÂÓÂÚÁÔÔÈËÙ‹ ÛÙËÓ Û˘ÁÎÂÎÚÈÌ¤ÓË ÂÚÈÔ¯‹
Ú¤ÂÈ Ó· Â›Ó·È ÔÏ‡ ·˘ÛÙËÚ‹ Î·È ÁÈ· ÙÔ ÏfiÁÔ ·˘Ùfi,
Î·Ù¿ ÙËÓ Î·Ù·ÛÎÂ˘‹ ÙÔ˘, ‰ÂÓ ÙÔÔıÂÙÂ›Ù·È ‰È·¯ˆÚÈÛÙÈ-
Îfi ˘ÁÚfi ÛÙËÓ ¯ÂÈÏÈÎ‹ ÂÈÊ¿ÓÂÈ· ÙˆÓ ¿Óˆ ÙÔÌ¤ˆÓ (Van
Beek, 1982). 

ñ ∂Ì‚‡ıÈÛË ÙˆÓ ¿Óˆ ÚÔÛı›ˆÓ ‰ÔÓÙÈÒÓ, fiÙ·Ó Ë ‰ÈÂ‡-
ı˘ÓÛË ÙË˜ ‰‡Ó·ÌË˜ ‰È¤Ú¯ÂÙ·È Â¿Óˆ ‹ ÌÚÔÛÙ¿ ·fi
Ù· Î¤ÓÙÚ· ·ÓÙ›ÛÙ·ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ Î·È ÙÔ˘ ¿Óˆ
Ô‰ÔÓÙÈÎÔ‡ ÙfiÍÔ˘ (Van Beek, 1982; Bondevik, 1991;
Dermaut, 1992).

ñ Õˆ ÌÂÙ·Î›ÓËÛË Î·È ·fiÎÏÈÛË ÙˆÓ ¿Óˆ ÔÈÛı›ˆÓ
‰ÔÓÙÈÒÓ Î·È Î˘ÓÔ‰fiÓÙˆÓ (Van Beek, 1982;
Lagerström Î·È Û˘Ó., 1990; Altenburger Î·È Ingervall,
1998).

ñ ÃÂÈÏÈÎ‹ ·fiÎÏÈÛË, ÌÈÎÚÔ‡ ‚·ıÌÔ‡ ÙˆÓ Î¿Ùˆ ÙÔÌ¤ˆÓ,
ÌÈÎÚfiÙÂÚÔ˘ ‚·ıÌÔ‡ ÛÂ Û‡ÁÎÚÈÛË ÌÂ ÙËÓ ÂÊ·ÚÌÔÁ‹
ÌfiÓÔ ÂÓÂÚÁÔÔÈËÙ‹ (Weiland, 1997). 

ñ ¢È·ÎÔ‹ ÙË˜ Ê˘ÛÈÔÏÔÁÈÎ‹˜ ·Ó·ÙÔÏ‹˜ ÙˆÓ Î¿Ùˆ ÙÔÌ¤-
ˆÓ (Van Beek, 1982; Van Beek, 1984).

labial surface of the upper incisors (Van Beek, 1982).
ñ When the direction of the applied force is above or in

front of the maxillary and upper dental arch centres of
resistance, intrusion of the upper front teeth takes
place (Van Beek, 1982; Bondevik, 1991; Dermaut,
1992).

ñ Distal movement and inclination of the upper posterior
teeth and canines (Van Beek, 1982; Lagerström et al.,
1990; Altenburger and Ingervall, 1998).

ñ Small degree of labial inclination of the lower incisors.
Smaller compared to the use of activator (Weiland,
1997).

ñ Disruption of the physiologic eruption of the lower
incisors (Van Beek, 1982; Van Beek, 1984).

CCoonncceerrnniinngg tthhee sskkeelleettoonn
ñ Restraining the growth potential of the maxilla in the

sagittal plane (Langerstrom, 1990; Ngan et al., 1992;
Bendeus, 2002; Janson et al., 2004). According to
other researchers (Deguchi, 1991; Remmelink, 1991;
Dermaut, 1992; Stöckli and Teuscher, 1994), this is not
entirely achievable.

ñ Restraining the growth potential of the maxilla on the
vertical plane. In contrast, other writers claim that
only the growth of the dentoalveolar complex is
restrained (Stöckli and Teuscher, 1994; Bendeus et al.,
2002).

ñ Growth enhancement of the mandible in a forward
direction. It contributes about 1/2 - 1/3 of the overbite
correction (Van Beek, 1984; Lagerström et al., 1990).

ñ Maintaining the position of the mandible on the
vertical plane of dolichocephalic patients (Lagerström
et al., 1990; Remmelink and Tan, 1991; Weiland et al.,
1997). The condylar direction of growth is moved to
the back, while, in the end, the growth on the vertical
plane remains the same (Lagerström et al., 1990;
Stöckli and Teuscher, 1994).

According to a recent research by Janson et al., (2004)
the orthodontic treatment effects of the dental arches
remain stable, even 6 years after the end of treatment.
During this phase, a tendency for relapse in the sagittal
relations of the jaws is observed, probably because max-
illary growth continues, while the rate of mandibular
growth is sustained at lower levels, compared to a con-
trol sample. 
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ŸŸÛÛÔÔÓÓ ··ÊÊÔÔÚÚ¿¿ ÛÛÙÙ·· ÔÔÛÛÙÙ¿¿
ñ ∞Ó·¯·›ÙÈÛË ÙÔ˘ ·˘ÍËÙÈÎÔ‡ ‰˘Ó·ÌÈÎÔ‡ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘

ÛÙÔ ÚÔÛıÈÔ›ÛıÈÔ Â›Â‰Ô (Lagerström, 1990; Ngan
Î·È Û˘Ó., 1992; Bendeus, 2002; Janson Î·È Û˘Ó., 2004).
∫·Ù’ ¿ÏÏÔ˘˜ ÂÚÂ˘ÓËÙ¤˜ (Deguchi, 1991; Remmelink,
1991; Dermaut, 1992; Stöckli Î·È Teuscher, 1994), ÙÔ
ÙÂÏÂ˘Ù·›Ô ‰ÂÓ Â›Ó·È Ï‹Úˆ˜ ÂÊÈÎÙfi. 

ñ ∞Ó·¯·›ÙÈÛË ÙÔ˘ ·˘ÍËÙÈÎÔ‡ ‰˘Ó·ÌÈÎÔ‡ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘
ÛÙÔ Î·Ù·ÎfiÚ˘ÊÔ Â›Â‰Ô, Î·Ù’ ¿ÏÏÔ˘˜ Û˘ÁÁÚ·ÊÂ›˜
ÌfiÓÔ ÙÔ˘ Ô‰ÔÓÙÔÊ·ÙÓÈ·ÎÔ‡ Û˘ÌÏ¤ÁÌ·ÙÔ˜ (Stöckli Î·È
Teuscher, 1994; Bendeus Î·È Û˘Ó., 2002).

ñ ÀÔÛÙ‹ÚÈÍË ÙË˜ ·‡ÍËÛË˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÚÔ˜ Ù·
ÂÌÚfi˜, Ë ÔÔ›· ·‡ÍËÛË fiÌˆ˜ Û˘Ì‚¿ÏÏÂÈ ÌfiÓÔ Î·Ù¿
ÙÔ 1/2 - 1/3 ÛÙË ‰ÈfiÚıˆÛË ÙË˜ ÔÚÈ˙fiÓÙÈ·˜ ÚfiÙ·ÍË˜
(Van Beek, 1984; Lagerström Î·È Û˘Ó., 1990). 

ñ ¢È·Ù‹ÚËÛË ÙË˜ ı¤ÛË˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÛÙÔ Î·Ù·ÎfiÚ˘-
ÊÔ Â›Â‰Ô ÛÂ ‰ÔÏÈ¯ÔÎ¤Ê·ÏÔ˘˜ ·ÛıÂÓÂ›˜ (Lagerström
Î·È Û˘Ó., 1990; Remmelink Î·È Tan, 1991; Weiland Î·È
Û˘Ó., 1997). ∏ ‰ÈÂ‡ı˘ÓÛË ·‡ÍËÛË˜ ÙÔ˘ ÎÔÓ‰‡ÏÔ˘ ÌÂÙ·-
ÙÔ›˙ÂÙ·È ÂÚÈÛÛfiÙÂÚÔ ÚÔ˜ Ù· ›Ûˆ, ÂÓÒ ÙÂÏÈÎ¿ Ë ·‡ÍË-
ÛË ÛÙÔ Î·Ù·ÎfiÚ˘ÊÔ Â›Â‰Ô Â›Ó·È ›‰È· (Lagerström Î·È
Û˘Ó., 1990; Stöckli Î·È Teuscher, 1994). 

™‡ÌÊˆÓ· ÌÂ ÚfiÛÊ·ÙË ¤ÚÂ˘Ó· ÙˆÓ Janson Î·È Û˘Ó.,
(2004) Ù· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜
·Ú·Ì¤ÓÔ˘Ó ÛÙ·ıÂÚ¿, fiÛÔÓ ·ÊÔÚ¿ ÛÙÔÓ Ô‰ÔÓÙÈÎfi ÊÚ·Á-
Ìfi, ·ÎfiÌ· Î·È 6 ¤ÙË ÌÂÙ¿ ÙÔ ¤Ú·˜ ÙË˜ ıÂÚ·Â›·˜. ∫·Ù¿ ÙË
Ê¿ÛË ·˘Ù‹, ·Ú·ÙËÚÂ›Ù·È ·Ú’ fiÏ· ·˘Ù¿, Ù¿ÛË ˘ÔÙÚÔ‹˜
ÛÙËÓ ÚÔÛıÈÔ›ÛıÈ· Û¯¤ÛË ÙˆÓ ÁÓ¿ıˆÓ, Èı·ÓÒ˜ ‰ÈfiÙÈ Ë
¿Óˆ ÁÓ¿ıÔ˜ Û˘ÓÂ¯›˙ÂÈ ÙËÓ ·Ó¿Ù˘Í‹ ÙË˜, ÂÓÒ Ô Ú˘ıÌfi˜
·‡ÍËÛË˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ‰È·ÙËÚÂ›Ù·È ÛÂ ¯·ÌËÏfiÙÂÚ· Â›-
Â‰·, ÛÂ Û‡ÁÎÚÈÛË ÌÂ ÙÔÓ ÏËı˘ÛÌfi ÂÏ¤Á¯Ô˘. 

¶¶∞∞ƒƒ√√ÀÀ™™ππ∞∞™™∏∏ ¶¶∂∂ƒƒππ¶¶∆∆øø™™∏∏™™

¢¢ÈÈ··ÁÁÓÓˆ̂ÛÛÙÙÈÈÎÎ¿¿ ÛÛÙÙÔÔÈÈ¯̄ÂÂ››·· ··ÛÛııÂÂÓÓÔÔ‡‡˜̃

∫·Ù¿ ÙËÓ ÚÒÙË Â›ÛÎÂ„Ë ÙÔÓ π·ÓÔ˘¿ÚÈÔ ÙÔ˘ 2001, Ô
·ÛıÂÓ‹˜ (·ÁfiÚÈ, ËÏÈÎ›·˜ 11.3), ·Ó¤ÊÂÚÂ ‚·ÛÈÎ‹ ·ÈÙ›· ÚÔ-
Û¤ÏÂ˘ÛË˜ ÙËÓ ·‰˘Ó·Ì›· Û‡ÁÎÏÂÈÛË˜ ÙˆÓ ¯ÂÈÏ¤ˆÓ ÂÓÒ,
fiÛÔÓ ·ÊÔÚ¿ ÛÙÔ È·ÙÚÈÎfi ÈÛÙÔÚÈÎfi, ·Ó·Ê¤ÚıËÎÂ ÛÙ›ÁÌ·
ÌÂÛÔÁÂÈ·Î‹˜ ·Ó·ÈÌ›·˜ Î·È ÂÚÈÛÙ·ÛÈ·Î¿ Ï‹„Ë ÛÈ‰‹ÚÔ˘. ∏
ÎÏÈÓÈÎ‹ ÂÍ¤Ù·ÛË (∂ÈÎfiÓÂ˜ 1a & 1b) ·ÂÎ¿Ï˘„Â ¤Ó· Â›ÌË-
ÎÂ˜ ÚfiÛˆÔ ÌÂ Û¯ÂÙÈÎ¿ ·˘ÍËÌ¤ÓÔ ÙÔ Î¿Ùˆ ÚfiÛıÈÔ ‡„Ô˜
Î·È ¤ÓÙÔÓË Î˘ÚÙfiÙËÙ·, ÁÈ· ÙËÓ ÔÔ›· ÎÏÈÓÈÎ¿ Â˘ı‡ÓÔÓÙ·Ó
Î·È ÔÈ ‰‡Ô ÁÓ¿ıÔÈ. ∫·Ù¿ ÙË ı¤ÛË ·Ó¿·˘ÛË˜ ÙË˜ Î¿Ùˆ ÁÓ¿-
ıÔ˘, Ù· ¯Â›ÏË ·Ê›ÛÙ·ÓÙÔ, ÙÔ ¿Óˆ ¯Â›ÏÔ˜ ·ÚÔ˘ÛÈ·˙fiÙ·Ó

CCAASSEE PPRREESSEENNTTAATTIIOONN

DDiiaaggnnoossttiicc ddaattaa

During the first visit on January 2001, the patient (male,
age 11.3), reported lip incompetence as his chief com-
plaint. According to his medical history stigma of Thalas-
saemia and occasional intake of iron was reported. Clin-
ical examination (Fig. 1a & 1b) revealed a long face pat-
tern with an increased lower anterior facial height, as
well as an increased convexity where both jaws were
responsible. During rest position of the mandible, the
lips were apart while the upper lip was relatively short
and the distance between them was 11 mm. Functional
examination confirmed mouth breathing, lip entrapment
during swallowing and a gummy smile (Fig. 1c). The
patient was in late mixed dentition while the dental rela-
tions (Fig. 2) were Class II (full cusp), division 1 with gen-
eralized spacing. The overjet was 11 mm, and overbite 6

∂∂ÈÈÎÎfifiÓÓ·· 11.. ∞Ú¯ÈÎ¤˜ ÂÍˆÛÙÔÌ·ÙÈ-
Î¤˜ ÊˆÙÔÁÚ·Ê›Â˜. a, Î·Ù¿ Ì¤Ùˆ-
Ô, b, ÚÔÊ›Ï, c, ÌÂ ¯·ÌfiÁÂÏÔ.

FFiigguurree 11. Initial extraoral
photos. a, en face, b, profile, c,
smiling.
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Û¯ÂÙÈÎ¿ ÎÔÓÙfi Î·È Ë ·fiÛÙ·ÛË ÌÂÙ·Í‡ ÙÔ˘˜ ‹Ù·Ó 11 mm.
∫·Ù¿ ÙË ÏÂÈÙÔ˘ÚÁÈÎ‹ ÂÍ¤Ù·ÛË, ‰È·ÈÛÙÒıËÎÂ ÛÙÔÌ·ÙÈÎ‹
·Ó·ÓÔ‹, ·ÚÂÌ‚ÔÏ‹ ÙÔ˘ Î¿Ùˆ ¯Â›ÏÔ˘˜ Î·Ù¿ ÙËÓ Î·Ù¿Ô-
ÛË Î·È ·ÔÎ¿Ï˘„Ë ¿Óˆ ÚÔÛÙÔÌÈ·ÎÒÓ Ô‡ÏˆÓ Î·Ù¿ ÙÔ
¯·ÌfiÁÂÏÔ (∂ÈÎ. 1c). ∏ fi„ÈÌË Ê¿ÛË ÙË˜ ÌÈÎÙ‹˜ Ô‰ÔÓÙÔÊ˘˝·˜
Â›¯Â ÌfiÏÈ˜ ÍÂÎÈÓ‹ÛÂÈ ÂÓÒ ÔÈ Ô‰ÔÓÙÈÎ¤˜ Û¯¤ÛÂÈ˜ (∂ÈÎ. 2) ‹Ù·Ó
∆¿ÍË˜ ππ (Ï‹ÚÂ˜ Ê‡Ì·), Î·ÙËÁÔÚ›·˜ 1 ÌÂ ·Ú·ÈÔ‰ÔÓÙ›·. ∏
ÔÚÈ˙fiÓÙÈ· ÚfiÙ·ÍË ‹Ù·Ó 11 mm Î·È Ë Î·Ù·ÎfiÚ˘ÊË 6 mm.
¶·Ú·ÙËÚ‹ıËÎÂ ·Ú¤ÎÎÏÈÛË ÙˆÓ Ì¤ÛˆÓ ÁÚ·ÌÌÒÓ ÙˆÓ
Ô‰ÔÓÙÈÎÒÓ ÙfiÍˆÓ: 1 mm ÙË˜ ¿Óˆ ÚÔ˜ Ù· ‰ÂÍÈ¿ Î·È 2 mm
ÙË˜ Î¿Ùˆ ÚÔ˜ Ù· ·ÚÈÛÙÂÚ¿. ™‡ÌÊˆÓ· ÌÂ ÙËÓ ·Ó¿Ï˘ÛË
ÌÈÎÙÔ‡ ÊÚ·ÁÌÔ‡ Î·Ù¿ Moyers, ı· ÚÔ¤Î˘ÙÂ ÂÚ›ÛÛÂÈ·
¯ÒÚÔ˘ ÌÂÙ¿ ÙËÓ ·Ó·ÙÔÏ‹ ÙˆÓ ÌÔÓ›ÌˆÓ ‰ÔÓÙÈÒÓ, Û˘ÓÔÏÈ-
Î¿, 10 mm ÛÙÔ ¿Óˆ Ô‰ÔÓÙÈÎfi ÙfiÍÔ Î·È 3,5 mm ÛÙÔ Î¿Ùˆ
Ô‰ÔÓÙÈÎfi ÙfiÍÔ. 
∏ ·ÎÙÈÓÔÁÚ·ÊÈÎ‹ ÂÍ¤Ù·ÛË ÂÚÈÂÏ¿Ì‚·ÓÂ ÙÈ˜ ·ÎÙÈÓÔÁÚ·Ê›Â˜
·ÓÔÚ·ÌÈÎ‹, Ï¿ÁÈ· ÎÂÊ·ÏÔÌÂÙÚÈÎ‹ Î·È ¿ÎÚ·˜ ¯ÂÈÚfi˜
(∂ÈÎfiÓÂ˜ 3 & 4). ∞fi ÙËÓ ·Ó¿Ï˘ÛË ÙË˜ Ï·Á›·˜ ÎÂÊ·ÏÔÌÂ-
ÙÚÈÎ‹˜ ·ÎÙÈÓÔÁÚ·Ê›·˜ (¶›Ó·Î·˜ 1), ÚÔ¤Î˘„·Ó Ù· ·Ú·Î¿-
Ùˆ Û˘ÌÂÚ¿ÛÌ·Ù·:
ñ ™ÎÂÏÂÙÈÎ‹ Û¯¤ÛË ∆¿ÍË˜ ππ (ANB 8Æ), Ë ÔÔ›· ÔÊÂ›ÏÂÙ·È

ÙfiÛÔ ÛÙËÓ ¿Óˆ ÁÓ¿ıÔ (ÁˆÓ›· Lande 91Æ, ‰ÈÔÚıˆÌ¤ÓË

mm. Dental midline deviation was noted: upper dental
midline 1 mm to the right and lower dental midline 2
mm to the left. According to the Moyer’s space analysis,
in the mixed dentition, 10 mm of excessive space was
estimated after the eruption of the permanent teeth in
the upper dental arch and 3,5 mm excess in the lower
dental arch.
Radiographic evaluation included an orthopantomo-
gram, lateral cephalometric x-ray and hand-wrist x-ray
(Fig. 3 & 4). From the cephalometric analysis the follow-
ing conclusions were drawn:
ñ Skeletal Class II (ANB 8Æ), due to the maxilla (Lande

angle 91Æ, corrected SNB 76Æ, essential maxillary
length 105 mm), and the clockwise rotation of the
mandible (FMA 30Æ, PP-MP 30Æ, GoGn-SN 39Æ, N-Me
133 mm).

ñ Slight forward and upward rotation of the maxilla
(SN-PP 6Æ)

ñ Relatively increased anterior face height with respect
to the posterior (Facial height index 66%, ANS-Me 79
mm). Anterior facial height proportions were not
disturbed, due to the upward inclination of the SN
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∂∂ÈÈÎÎfifiÓÓ·· 22.. ∞Ú¯ÈÎ¤˜ ÂÓ‰ÔÛÙÔÌ·ÙÈÎ¤˜ ÊˆÙÔÁÚ·Ê›Â˜. a, ‰ÂÍÈ¿ fi„Ë, b,
ÚfiÛıÈ· fi„Ë, c, ·ÚÈÛÙÂÚ‹ fi„Ë.

FFiigguurree 22. Initial intraoral photos. a, right view, b, frontal view, c,
left view.
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SNB 76Æ, Ô˘ÛÈÒ‰Â˜ Ì‹ÎÔ˜ ¿Óˆ ÁÓ¿ıÔ˘ 105 mm), fiÛÔ
Î˘Ú›ˆ˜ ÛÙËÓ Ô›ÛıÈ· ÛÙÚÔÊ‹ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ (FMA
30Æ, PP-MP 30Æ, GoGn – SN 39Æ, N-Me 133 mm).

ñ ∂Ï·ÊÚ¿ ÛÙÚÔÊ‹ ÚÔ˜ Ù· ÂÌÚfi˜ Î·È ¿Óˆ (SN – PP 6Æ)
ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘.

ñ ™¯ÂÙÈÎ¿ ·‡ÍËÛË ÙÔ˘ ÚÔÛı›Ô˘ ‡„Ô˘˜ ÙÔ˘ ÚÔÛÒÔ˘
ÛÂ Û¯¤ÛË ÌÂ ÙÔ Ô›ÛıÈÔ (‰Â›ÎÙË˜ ˘„ÒÓ ÚÔÛÒÔ˘ 66%,
ANS-Me 79 mm). √È ·Ó·ÏÔÁ›Â˜ ÙÔ˘ ÚÔÛı›Ô˘ ‡„Ô˘˜
ÙÔ˘ ÚÔÛÒÔ˘ ‰ÂÓ ‹Ù·Ó ‰È·Ù·Ú·ÁÌ¤ÓÂ˜, ÏfiÁˆ ÙË˜
ÚÔ˜ Ù· ¿Óˆ ·fiÎÏÈÛË˜ ÙÔ˘ ÂÈ¤‰Ô˘ SN (SN-FH 9Æ). √È
ÁÔÌÊ›ÔÈ ‰ÂÓ ·ÚÔ˘Û›·˙·Ó ˘ÂÚ¤ÎÊ˘ÛË.

ñ ÃÂÈÏÈÎ‹ ·fiÎÏÈÛË Î·È ı¤ÛË ÙˆÓ ¿Óˆ ÙÔÌ¤ˆÓ ˆ˜ ÚÔ˜
ÙËÓ Î·Ù·ÙÔÌ‹ ÙÔ˘ ÚÔÛÒÔ˘ (U1 – A-Pog 37Æ, 11 mm)
Î·È

ñ ∂Ï·ÊÚÒ˜ ÌÂÈˆÌ¤ÓË ÁˆÓ›· ÌÂÙ·Í‡ ÙˆÓ ¿Óˆ Î·È Î¿Ùˆ
ÙÔÌ¤ˆÓ (129Æ). 

∆Ô ·Ó·Ù˘ÍÈ·Îfi ÛÙ¿‰ÈÔ ÙˆÓ ÔÛÙÒÓ ÙË˜ ¿ÎÚ·˜ ¯ÂÈÚfi˜, ÙÔ
ÔÔ›Ô ·Ú·ÙËÚ‹ıËÎÂ (ªƒ3), ··ÓÙ¿Ù·È Û˘ÓËı¤ÛÙÂÚ· ¤Ó·
¤ÙÔ˜ ÓˆÚ›ÙÂÚ· ÙÔ˘ ÛÙ·‰›Ô˘ ·È¯Ì‹˜ ÙË˜ ÂÊË‚ÈÎ‹˜ ·‡ÍËÛË˜
Î·È Û·ÓÈfiÙÂÚ· Ù·˘Ùfi¯ÚÔÓ·. 

™™¯̄¤¤‰‰ÈÈÔÔ ııÂÂÚÚ··ÂÂ››··˜̃ –– ªªËË¯̄··ÓÓÔÔııÂÂÚÚ··ÂÂ››··

∞Ú¯ÈÎ¿, ÎÚ›ıËÎÂ ·Ó·ÁÎ·›· Ë ·ÓÙÈÌÂÙÒÈÛË ÙË˜ ÛÎÂÏÂÙÈÎ‹˜
·ÓˆÌ·Ï›·˜. √È ÂÈ‰ÈÒÍÂÈ˜ ÙË˜ ÚÒÙË˜ Ê¿ÛË˜ ÙË˜ ıÂÚ·Â›-
·˜ ‹Ù·Ó Ë ÚÔÛ¿ıÂÈ· ·Ó·¯·›ÙÈÛË˜ ÙÔ˘ ·˘ÍËÙÈÎÔ‡ ‰˘Ó·ÌÈ-
ÎÔ‡ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ Î·È Ë ÙÚÔÔÔ›ËÛË ÙË˜ ‰ÈÂ‡ı˘ÓÛË˜
·‡ÍËÛË˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÚÔ˜ Ù· ÂÌÚfi˜. ∏ ÚÒÙË Ê¿ÛË
·˘Ù‹ ÂÚÈÂÏ¿Ì‚·ÓÂ ÂÊ·ÚÌÔÁ‹ ÂÓÂÚÁÔÔÈËÙ‹ Ù‡Ô˘

plane (SN-FH 9Æ). The molars were not extruded.
ñ Labial inclination and position of the upper incisors in

accordance with the profile (U1 – A-Pog 37Æ, 11 mm)
and

ñ Slightly reduced interincisal angle
The growth stage of the hand wrist ossification centers,
which was observed (MP3), usually appears one year
prior to the pubertal growth peek and rather seldom at
the same time.

TTrreeaattmmeenntt ppllaann –– MMeecchhaannootthheerraappyy

Initially, treatment of the skeletal anomaly was consid-
ered essential. Objectives of the first stage of treatment
were to restrain the maxillary growth potential and to
modify mandibular growth direction to a forward direc-
tion. This stage included the application of a modified
Stöckli and Teuscher activator, and simultaneous use of
high pull extraoral forces in tubes incorporated in the
acrylic at the first primary molar level (Fig. 5). No torquing
springs were used but the acrylic extended one third gin-
givally at the labial surface of the upper and lower
incisors, while the palatal and lingual surfaces of the
lower incisors remained free. There was no attempt to
correct the midlines during bite registration, which was
taken 2 mm more advanced than a Class I canine rela-
tionship. The registration was 5 mm high. Furthermore,
Adams clasps were placed on the upper first permanent

∂∂ÈÈÎÎfifiÓÓ·· 44.. ∞Ú¯ÈÎ‹ Ï¿ÁÈ·
ÎÂÊ·ÏÔÌÂÙÚÈÎ‹ ·ÎÙÈÓÔ-
ÁÚ·Ê›·

FFiigguurree 44. Initial lateral
cephalometric x-ray.

∂∂ÈÈÎÎfifiÓÓ·· 33.. ∞Ú¯ÈÎ‹ ·ÓÔÚ·ÌÈÎ‹ ·ÎÙÈÓÔÁÚ·Ê›·

FFiigguurree 33.. Initial orthopantomogram.



Stöckli Î·È Teuscher ÌÂ ÙÚÔÔÔÈ‹ÛÂÈ˜, Ù·˘Ùfi¯ÚÔÓ· ÌÂ ÙËÓ
ÂÊ·ÚÌÔÁ‹ ‰˘Ó¿ÌÂˆÓ ÂÍˆÛÙÔÌ·ÙÈÎ‹˜ ÛÙ‹ÚÈÍË˜ ˘„ËÏ‹˜
¤ÏÍË˜ ÛÂ ÂÈ‰ÈÎ¤˜ ˘Ô‰Ô¯¤˜ ÂÓÛˆÌ·ÙˆÌ¤ÓÂ˜ ÛÙÔ ·ÎÚ˘ÏÈÎfi
ÙÔ˘ ÂÓÂÚÁÔÔÈËÙ‹ ÛÙÔ ‡„Ô˜ ÙˆÓ ÓÂÔÁÈÏÒÓ ÁÔÌÊ›ˆÓ (∂ÈÎ.
5). ¢ÂÓ ¯ÚËÛÈÌÔÔÈ‹ıËÎ·Ó ÂÏ·Ù‹ÚÈ· ˘ÂÚÒÈ·˜ Û˘ÛÙÚÔ-
Ê‹˜ Ú›˙·˜, fiÌˆ˜ ÙÔ ·ÎÚ˘ÏÈÎfi ÂÂÎÙÂÈÓfiÙ·Ó ˆ˜ ÙÔ Ì¤ÛÔ ÙÚÈ-
ÙËÌfiÚÈÔ ÙˆÓ ¯ÂÈÏÈÎÒÓ ÂÈÊ·ÓÂÈÒÓ ÙˆÓ ¿Óˆ Î·È Î¿Ùˆ ÙÔÌ¤-
ˆÓ, ÂÓÒ Ë ˘ÂÚÒ· Î·È ÔÈ ÁÏˆÛÛÈÎ¤˜ ÂÈÊ¿ÓÂÈÂ˜ ÙˆÓ Î¿Ùˆ
ÙÔÌ¤ˆÓ ·Ú¤ÌÂÈÓ·Ó ÂÏÂ‡ıÂÚÂ˜. ¢ÂÓ ¤ÁÈÓÂ ÚÔÛ¿ıÂÈ·
‰ÈfiÚıˆÛË˜ ÙË˜ Ì¤ÛË˜ ÁÚ·ÌÌ‹˜ Î·Ù¿ ÙËÓ Î·Ù·ÁÚ·Ê‹, Ë
ÔÔ›· Ï‹ÊıËÎÂ Î·Ù¿ 2 mm ÈÔ ÂÌÚfi˜ ·fi ÙËÓ ı¤ÛË,
Î·Ù¿ ÙËÓ ÔÔ›· ·Ú·ÙËÚÔ‡ÓÙ·Ó Ô‰ÔÓÙÈÎ‹ Û¯¤ÛË ∆¿ÍË˜ π.
∆Ô ‡„Ô˜ ÙË˜ Î·Ù·ÁÚ·Ê‹˜ ‹Ù·Ó 5 mm. ∂ÈÚfiÛıÂÙ· ÙÔÔ-
ıÂÙ‹ıËÎ·Ó ÛÙÔ ÌË¯¿ÓËÌ· ¿ÁÎÈÛÙÚ· Adams ÛÙÔ˘˜ ¿Óˆ
ÚÒÙÔ˘˜ ÌfiÓÈÌÔ˘˜ ÁÔÌÊ›Ô˘˜, ÁÈ· Û˘ÁÎÚ¿ÙËÛË, Î·ıÒ˜ Î·È
¿Óˆ ÚÔÛÙÔÌÈ·Îfi ÙfiÍÔ. ∆Ô Ì‹ÎÔ˜ ÙˆÓ ÂÍˆÙÂÚÈÎÒÓ ÛÎÂÏÒÓ
ÙÔ˘ ÂÍˆÛÙÔÌ·ÙÈÎÔ‡ ÙfiÍÔ˘ ÙÚÔÔÔÈ‹ıËÎÂ, ÒÛÙÂ ·˘Ù¿ Ó·
ÊÙ¿ÓÔ˘Ó Ì¤¯ÚÈ ÙÔ˘˜ ¿Óˆ ÚÒÙÔ˘˜ ÌfiÓÈÌÔ˘˜ ÁÔÌÊ›Ô˘˜ Î·È
‹Ù·Ó ÎÂÎ·ÌÌ¤Ó· ÚÔ˜ Ù· ¿Óˆ, ÒÛÙÂ Ë ‰ÈÂ‡ı˘ÓÛË ÙË˜
‰‡Ó·ÌË˜ ¤ÏÍË˜ Ó· ÏËÛÈ¿˙ÂÈ fiÛÔ ÙÔ ‰˘Ó·Ùfi ÂÚÈÛÛfiÙÂÚÔ
Ù· Î¤ÓÙÚ· ·ÓÙ›ÛÙ·ÛË˜ (∂ÈÎ. 6). √È ·Ú·¿Óˆ ÙÚÔÔÔÈ‹-
ÛÂÈ˜ ÙˆÓ ÂÍˆÙÂÚÈÎÒÓ ÛÎÂÏÒÓ Ú·ÁÌ·ÙÔÔÈ‹ıËÎ·Ó Î·Ù¿ ÙË
‰Â‡ÙÂÚË Û˘ÓÂ‰Ú›·. ™ÙË Û˘ÓÂ‰Ú›· ·˘Ù‹, ÙÔ Ì¤ÁÂıÔ˜ ÙË˜
‰‡Ó·ÌË˜ ·˘Í‹ıËÎÂ ÛÂ 500 gr ·Ó¿ ÏÂ˘Ú¿ Î·È Ë Û‡ÛÙ·ÛË
ÚÔ˜ ÙÔÓ ·ÛıÂÓ‹ ‹Ù·Ó Ó· ÙÔÔıÂÙÂ› ÙÔ ÌË¯¿ÓËÌ· Î·È ÙÔ
ÂÍˆÛÙÔÌ·ÙÈÎfi ÙfiÍÔ 16 ÒÚÂ˜ ÙÔ 24ˆÚÔ. 

∞∞ÔÔÙÙÂÂÏÏ¤¤ÛÛÌÌ··ÙÙ·· ııÂÂÚÚ··ÂÂ››··˜̃

√ ·ÛıÂÓ‹˜ ‹Ù·Ó È‰È·›ÙÂÚ· Û˘ÓÂÚÁ¿ÛÈÌÔ˜ Î·È ÌÂÙ¿ ·fi 11
Ì‹ÓÂ˜ ÂÈÙÂ‡¯ıËÎÂ Ô‰ÔÓÙÈÎ‹ Û¯¤ÛË ∆¿ÍË˜ π ÂÓÒ ‰ÈÔÚıÒ-
ıËÎÂ Ï‹Úˆ˜ Ë ÔÚÈ˙fiÓÙÈ· Î·È ÌÂÚÈÎÒ˜ Ë Î·Ù·ÎfiÚ˘ÊË Úfi-

molars, to improve retention while a labial bow was also
placed. Both right and left external parts of the outer
bow of the headgear were modified so that they reached
the upper first molar level and were bent upward so that
the force direction would approach closely to the centers
of resistance (Fig. 6). The above modifications took place
during the second session and the force magnitude was
adjusted to 500 gr per side. The patient was instructed to
wear the appliance 16 hours per day.

TTrreeaattmmeenntt rreessuullttss

The patient was particularly cooperative and 11 months
later, Class I dental relations were achieved while the
overjet was completely corrected and the overbite par-
tially (Fig. 7). By the 4th month the overjet was 5mm
while it was reduced to 3mm at the 7th month. The pro-
file and the relation of the lips showed significant
improvement (Fig. 8). After cephalometric comparison of
the initial and intermediate cephalograms (Fig. 9) and
evaluation of the superimposition of the tracings
(according to Björk & Skieller, 1983) (Fig. 10), the follow-
ing conclusions were drawn.
- Relative to the skeleton, in the sagittal plane, the max-
illary growth potential was restrained (SNA 81Æ→80Æ,
Lande 91Æ→90Æ) or at least remained at the same level
taking into consideration the remodeling at the N point.
The SNB was increased (73Æ→75Æ, FH-NPg 84Æ→85Æ).
Angle ANB was reduced by 3Æ. In the vertical plane, a
slight backward rotation of the maxilla was noted (SN-PP
6Æ→7Æ), while the mandible grew to a more favorable
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∂∂ÈÈÎÎfifiÓÓ·· 55.. ∆Ô ÏÂÈÙÔ˘ÚÁÈÎfi ÌË¯¿ÓËÌ· ÌÂ ˘Ô‰Ô¯¤˜ ÁÈ· ÙËÓ ÂÊ·ÚÌÔÁ‹ ‰˘Ó¿ÌÂˆÓ ÂÍˆÛÙÔÌ·ÙÈÎ‹˜ ÛÙ‹ÚÈÍË˜. a, ÚfiÛıÈ· fi„Ë, b, ¿Óˆ fi„Ë.

FFiigguurree 55.. The functional appliance with the receptors for the application of the high pull headgear. a, frontal view, b, above view.
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Ù·ÍË (∂ÈÎ. 7). ◊‰Ë ·fi ÙÔÓ 4o Ì‹Ó· Ë ÔÚÈ˙fiÓÙÈ· ÚfiÙ·ÍË
‹Ù·Ó ÛÙ· 5 mm, ÂÓÒ ÛÙÔÓ 7o Â›¯Â ÂÈÏ¤ÔÓ ÌÂÈˆıÂ› ÛÙ· 3
mm. ∏ Î·Ù·ÙÔÌ‹ ÙÔ˘ ·ÛıÂÓÔ‡˜ ‚ÂÏÙÈÒıËÎÂ ·ÈÛıËÙ¿
Î·ıÒ˜ Î·È Ë Û¯¤ÛË ÙˆÓ ¯ÂÈÏ¤ˆÓ (∂ÈÎ. 8). ∫ÂÊ·ÏÔÌÂÙÚÈÎ¿
(¶›Ó·Î·˜ 1), ÌÂÙ¿ ·fi Û‡ÁÎÚÈÛË ÙˆÓ ÙÈÌÒÓ ÙË˜ ·Ú¯ÈÎ‹˜ Î·È
ÂÓ‰È¿ÌÂÛË˜ Ï·Á›·˜ ÎÂÊ·ÏÔÌÂÙÚÈÎ‹˜ ·ÎÙÈÓÔÁÚ·Ê›·˜ (∂ÈÎ.
9) Î·È ÙËÓ ÂÎÙ›ÌËÛË ÙË˜ ·ÏÏËÏÂ›ıÂÛË˜ ÙˆÓ È¯ÓÔÁÚ·ÊËÌ¿-
ÙˆÓ (Î·Ù¿ Björk & Skieller, 1983) (∂ÈÎ. 10), Î·Ù¤ÛÙË ‰˘Ó·-
ÙfiÓ Ó· ÂÍ·¯ıÔ‡Ó Ù· ·ÎfiÏÔ˘ı· Û˘ÌÂÚ¿ÛÌ·Ù·: 
- ŸÛÔÓ ·ÊÔÚ¿ ÛÙÔ ÛÎÂÏÂÙfi, ÛÙÔ ÚÔÛıÈÔ›ÛıÈÔ Â›Â‰Ô,
·Ó·¯·ÈÙ›ÛıËÎÂ ÙÔ ·˘ÍËÙÈÎfi ‰˘Ó·ÌÈÎfi ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘
(SNA 81Æ→80Æ, Lande 91Æ→90Æ) ‹ ÙÔ˘Ï¿¯ÈÛÙÔ ·Ú¤ÌÂÈÓÂ
ÛÙ· ›‰È· Â›Â‰·, Ï·Ì‚·ÓÔÌ¤ÓË˜ ˘fi„Ë Î·È ÙËÓ ·Ó·‰È·-
ÌfiÚÊˆÛË˜ ÙÔ˘ ÛËÌÂ›Ô˘ ¡. ∂›ÛË˜ ·Ú·ÙËÚ‹ıËÎÂ ·‡ÍËÛË
ÙË˜ SNB (73Æ→75Æ, FH – NPg 84Æ→85Æ). ∏ ÙÈÌ‹ ÙË˜ ÁˆÓ›·˜
ANB ÌÂÈÒıËÎÂ Î·Ù¿ 3Æ. ™ÙÔ Î·Ù·ÎfiÚ˘ÊÔ Â›Â‰Ô, ·Ú·-
ÙËÚ‹ıËÎÂ ÂÏ·¯›ÛÙÔ˘ ‚·ıÌÔ‡ Ô›ÛıÈ· ÛÙÚÔÊ‹ ÙË˜ ¿Óˆ
ÁÓ¿ıÔ˘ (SN-PP 6Æ→7Æ), ÂÓÒ Ë Î¿Ùˆ ÁÓ¿ıÔ˜ ·˘Í‹ıËÎÂ ÌÂ
Â˘ÓÔ˚ÎfiÙÂÚË ‰ÈÂ‡ı˘ÓÛË (FH-MP 30Æ→29Æ, GoGn-SN
39Æ→37Æ).
- ŸÛÔÓ ·ÊÔÚ¿ ÛÙ· ‰fiÓÙÈ·, ÛÙÔ ÚÔÛıÈÔ›ÛıÈÔ Â›Â‰Ô ÔÈ
¿Óˆ ÙÔÌÂ›˜ ·¤ÎÏÈÓ·Ó ˘ÂÚÒÈ· (U1-PP 109Æ→102Æ, U1-FH
113Æ→105Æ) Î·È ÔÈ Î¿Ùˆ ÙÔÌÂ›˜ ¯ÂÈÏÈÎ¿ ÂÏ·ÊÚÒ˜ (L1-MP
89Æ→91Æ, L1-FH 61Æ→60Æ). ™ÙËÓ ·ÏÏËÏÂ›ıÂÛË ÛÙÈ˜ ÁÓ¿-
ıÔ˘˜ ÍÂ¯ˆÚÈÛÙ¿, Â›Ó·È ÂÌÊ·Ó¤˜, fiÙÈ ÔÈ ¿Óˆ ÁÔÌÊ›ÔÈ ·¤-
ÎÏÈÓ·Ó ÚÔ˜ Ù· ¿ˆ, ÂÓÒ ÔÈ Î¿Ùˆ ÁÔÌÊ›ÔÈ ÌÂÙ·ÎÈÓ‹ıËÎ·Ó
ÂÏ·ÊÚÒ˜ ÚÔ˜ Ù· ÂÁÁ‡˜. ™ÙÔ Î·Ù·ÎfiÚ˘ÊÔ Â›Â‰Ô, Ù· ¿Óˆ
ÚfiÛıÈ· Î·È Ô›ÛıÈ· ‰fiÓÙÈ· Û˘ÁÎÚ·Ù‹ıËÎ·Ó ·fi ÙËÓ
Ê˘ÛÈÔÏÔÁÈÎ‹ ·Ó·ÙÔÏ‹, fi¯È fiÌˆ˜ Î·È Ù· Î¿Ùˆ (U6-PP 23
mm →23 mm, L6-MP 32 mm →34 mm).
- ™ÙÈ˜ ·ÏÏËÏÂÈı¤ÛÂÈ˜, ·Ú·ÙËÚ‹ıËÎÂ ÌÈÎÚ‹ ·‡ÍËÛË ÛÙÔÓ
ÎfiÓ‰˘ÏÔ, Ë ÔÔ›· ‰ÂÓ ·ÓÙÈÛÙ¿ıÌÈÛÂ Ï‹Úˆ˜ ÙËÓ ÚÔ˜ Ù·
Î¿Ùˆ Î·È ÂÌÚfi˜ Â·Ó·ÙÔÔı¤ÙËÛË ÙË Î¿Ùˆ ÁÓ¿ıÔ˘ Î·È
ÙÂÏÈÎ¿ Ô ÎfiÓ‰˘ÏÔ˜ ‚Ú¤ıËÎÂ ÛÂ ÈÔ ÂÌÚfi˜ Î·È Î¿Ùˆ ı¤ÛË. 

direction (FH-MP 30Æ→29Æ, GoGn-SN 39Æ→37Æ).
- Relative to the teeth, on the sagittal plane, the upper
incisors inclined palatally (U1-PP 109Æ→102Æ, U1-FH
113Æ→105Æ) and the lower incisors were slightly inclined
labially (L1-MP 89Æ→91Æ, L1-FH 61Æ→60Æ). The maxillary
superimposition revealed distal inclination of the upper
molars, while the lower molars moved slightly mesially. On
the vertical plane, the upper anterior and posterior teeth
were retained from the physiologic eruption, but the lower
did not (U6-PP 23 mm →23 mm, L6-MP 32 mm →34 mm).
- During the superimpositions a slight condylar growth
was revealed, which did not fully compensate the ante-
rior and downward repositioning of the mandible and
finally the condyle was found in an anterior and down-
ward position.

∂∂ÈÈÎÎfifiÓÓ·· 66.. √ ·ÛıÂÓ‹˜ ¿ÌÂÛ· ÌÂÙ¿ ÙËÓ ÙÔÔı¤ÙËÛË ÙÔ˘ ÂÓÂÚÁÔÔÈËÙ‹
ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ‰˘Ó¿ÌÂÈ˜ ÂÍˆÛÙÔÌ·ÙÈÎ‹˜ ÛÙ‹ÚÈÍË˜. a, Î·Ù¿ Ì¤Ùˆ-
Ô, b, ÚÔÊ›Ï.

FFiigguurree 66.. The patient immediately after the introduction of the
activator combined with the high pull headgear. a, en face, b,
profile.

A B

∂∂ÈÈÎÎfifiÓÓ·· 77.. ∂Ó‰ÔÛÙÔÌ·ÙÈÎ¤˜ ÊˆÙÔÁÚ·Ê›Â˜ ÌÂÙ¿ ÙÔ ¤Ú·˜ ÙË˜ ÚÒÙË˜ Ê¿ÛË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜, 11 Ì‹ÓÂ˜ ÌÂÙ¿. a, ‰ÂÍÈ¿ fi„Ë, b, ÚfiÛıÈ· fi„Ë,
c, ·ÚÈÛÙÂÚ‹ fi„Ë.

FFiigguurree 77.. Intraoral photos after the end of the first phase of orthodontic treatment, after 11 months. a, right view, b, frontal view, c, left view.

A B C



∏ ÚÒÙË Ê¿ÛË ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜ ÌÂ ÙÔÓ ·Ú·-
¿Óˆ Û˘Ó‰˘·ÛÌfi ÌË¯·ÓËÌ¿ÙˆÓ ‰È‹ÚÎËÛÂ 11 Ì‹ÓÂ˜. ™ÙË
Û˘Ó¤¯ÂÈ·, ÙÔÔıÂÙ‹ıËÎÂ ÂÈÎÏÈÓ¤˜ Â›Â‰Ô ¿Óˆ ÁÓ¿ıÔ˘
ÁÈ· Û˘ÁÎÚ¿ÙËÛË ÙË˜ ÚÔ˜ Ù· ÂÌÚfi˜ Â·Ó·ÙÔÔı¤ÙËÛË˜
ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÁÈ· 12 Ì‹ÓÂ˜. ∆Ô ÌË¯¿ÓËÌ· ·˘Ùfi ‹Ù·Ó
Î·Ù·ÛÎÂ˘·ÛÌ¤ÓÔ ¤ÙÛÈ ÒÛÙÂ Ó· Û˘ÁÎÚ·ÙÂ› ·Ï¿ ÙËÓ Î¿Ùˆ
ÁÓ¿ıÔ ÛÙË Ó¤· ı¤ÛË Ì¤ÁÈÛÙË˜ Û˘ÁÁfiÌÊˆÛË˜ ¯ˆÚ›˜ Ó· ÂÈ-

The first phase of orthodontic treatment with the afore-
mentioned appliance combination lasted 11 months.
Next, an inclined maxillary plane was placed, for the
retention of the forward repositioning of the mandible
for 12 months. The appliance was constructed in such a
way that it retained the mandible in the new intercuspal
position without allowing for extrusion of the lower pos-
terior teeth. The second phase of treatment began after
the eruption of a sufficient amount of permanent teeth
and included full fixed appliances and concurrent appli-
cation of high pull headgear on the first molar bands.
Initially intrusion of the upper incisors took place (Fig. 11
& 12), and next the lower teeth were aligned and finally
normal occlusal relations were established (Fig. 13-14).
The second phase lasted 20 months.

The patient’s radiographic evaluation after the end of
the second phase of orthodontic treatment included an
orthopantomogram and a lateral cephalometric x-ray
(Fig. 15 & 16). The comparative evaluation of the
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∂∂ÈÈÎÎfifiÓÓ·· 1100.. ∞ÏËÏÏÂ›ıÂÛË ÛÙÔ ÙÂÙÚËÌ¤ÓÔ ¤Ù·ÏÔ ÙÔ˘ ËıÌÔÂÈ‰Ô‡˜
ÔÛÙÔ‡, Î·ıÒ˜ Î·È ÍÂ¯ˆÚÈÛÙ¿ ÛÙÈ˜ ÁÓ¿ıÔ˘˜, ÙˆÓ Ï·Á›ˆÓ ÎÂÊ·ÏÔÌÂ-
ÙÚÈÎÒÓ ·ÎÙÈÓÔÁÚ·ÊÈÒÓ: ÚÈÓ (ÌÏÂ ¯ÚÒÌ·) Î·È ÌÂÙ¿ (ÎfiÎÎÈÓÔ) ÙËÓ
ÚÒÙË Ê¿ÛË ÙË˜ ıÂÚ·Â›·˜ 

FFiigguurree 1100.. Superimposition at the cribrifom plate of the ethmoid of
the lateral cephalometric x-rays: before (blue color) and after (red
color) the first phase of treatment.

∂∂ÈÈÎÎfifiÓÓ·· 88.. ∂ÍˆÛÙÔÌ·ÙÈÎ¤˜ ÊˆÙÔ-
ÁÚ·Ê›Â˜ ÌÂÙ¿ ÙÔ ¤Ú·˜ ÙË˜ ÚÒ-
ÙË˜ Ê¿ÛË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·-
Â›·˜. a, Î·Ù¿ Ì¤ÙˆÔ, b, ÚÔ-
Ê›Ï, c, ÌÂ ¯·ÌfiÁÂÏÔ.

FFiigguurree 88.. Extraoral photos after
the end of the first phase of
orthodontic treatment. a, en
face, b, profile, c, smiling.
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∂∂ÈÈÎÎfifiÓÓ·· 99.. ∂Ó‰È¿ÌÂÛË Ï¿-
ÁÈ· ÎÂÊ·ÏÔÌÂÙÚÈÎ‹ ·ÎÙÈ-
ÓÔÁÚ·Ê›· ÌÂÙ¿ ÙÔ ¤Ú·˜
ÙË˜ ÚÒÙË˜ Ê¿ÛË˜ ÔÚıÔ-
‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜

FFiigguurree 99.. Intermediate
lateral cephalometric x-
ray after the end of the
first phase of treatment
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ÙÚ¤ÂÈ ˘ÂÚ¤ÎÊ˘ÛË ÙˆÓ Î¿Ùˆ ÔÈÛı›ˆÓ ‰ÔÓÙÈÒÓ. ∏ 2Ë

Ê¿ÛË ıÂÚ·Â›·˜ ÍÂÎ›ÓËÛÂ ÌÂÙ¿ ÙËÓ ·Ó·ÙÔÏ‹ ÈÎ·ÓÔ‡ ·ÚÈı-

ÌÔ‡ ÌÔÓ›ÌˆÓ ‰ÔÓÙÈÒÓ Î·È ÂÚÈÂÏ¿Ì‚·ÓÂ ÙÔÔı¤ÙËÛË ·Î›-

ÓËÙˆÓ ÌË¯·ÓÈÛÌÒÓ Î·È Ù·˘Ùfi¯ÚÔÓË ÂÊ·ÚÌÔÁ‹ ‰˘Ó¿ÌÂˆÓ

cephalometric analyses showed (Table 1, Fig. 17), that

the mandible continued growing backward and down-

ward (FH-MP 29Æ→32Æ, PP-MP 28Æ→33Æ, GoGn-SN

37Æ→41Æ) while the maxilla rotated towards its initial

∂∂ÈÈÎÎfifiÓÓ·· 1111. ŒÓ·ÚÍË ÙË˜ ‰Â‡ÙÂÚË˜ Ê¿ÛË˜ ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›-
·˜, Ë ÔÔ›· ÂÚÈÂÏ¿Ì‚·ÓÂ ·Ú¯ÈÎ¿ ÂÌ‚‡ıÈÛË ÙˆÓ ¿Óˆ ÚÔÛı›ˆÓ
‰ÔÓÙÈÒÓ

FFiigguurree 1111.. Initiation of the second phase of treatment, which
initially included intrusion of the incisors.

∂∂ÈÈÎÎfifiÓÓ·· 1133.. ∆ÂÏÈÎ¤˜ ÂÓ‰ÔÛÙÔÌ·ÙÈÎ¤˜ ÊˆÙÔÁÚ·Ê›Â˜. a, ‰ÂÍÈ¿ fi„Ë, b,
ÚfiÛıÈ· fi„Ë, c, ·ÚÈÛÙÂÚ‹ fi„Ë, d, ¿Óˆ ÁÓ¿ıÔ˜, e, Î¿Ùˆ ÁÓ¿ıÔ˜.

FFiigguurree 1133.. Final intraoral photos. a, right view, b, frontal view, c,
left view, d, upper arch, e, lower arch.

∂∂ÈÈÎÎfifiÓÓ·· 1122.. ªÂÙ¿ ÙËÓ ÂÌ‚‡ıÈÛË ÙˆÓ ¿Óˆ ÚÔÛı›ˆÓ ‰ÔÓÙÈÒÓ

FFiigguurree 1122.. After the intrusion of the upper incisors.
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c

b

d

e



ÂÍˆÛÙÔÌ·ÙÈÎ‹˜ ÛÙ‹ÚÈÍË˜ ˘„ËÏ‹˜ ¤ÏÍË˜ ÛÙÔ˘˜ ‰·ÎÙ˘Ï›Ô˘˜
ÙˆÓ ÚÒÙˆÓ ÁÔÌÊ›ˆÓ. ∞Ú¯ÈÎ¿ ¤ÁÈÓÂ ÂÌ‚‡ıÈÛË ÙˆÓ ¿Óˆ
ÙÔÌ¤ˆÓ (∂ÈÎfiÓÂ˜ 11 & 12), ÛÙË Û˘Ó¤¯ÂÈ· ‰ÈÂ˘ıÂÙ‹ıËÎ·Ó Ù·
‰fiÓÙÈ· ÙÔ˘ Î¿Ùˆ Ô‰ÔÓÙÈÎÔ‡ ÙfiÍÔ˘ Î·È ÙÂÏÈÎ¿ ·ÔÎ·Ù·ÛÙ¿-
ıËÎ·Ó ·ÚÌÔÓÈÎ¤˜ Û˘ÁÎÏÂÈÛÈ·Î¤˜ Â·Ê¤˜ (∂ÈÎfiÓÂ˜ 13-14). ∏
2Ë Ê¿ÛË ‰È‹ÚÎËÛÂ 20 Ì‹ÓÂ˜.

∏ ·ÎÙÈÓÔÁÚ·ÊÈÎ‹ ·ÍÈÔÏfiÁËÛË ÙÔ˘ ·ÛıÂÓÔ‡˜ ÌÂÙ¿ ÙÔ ¤Ú·˜
ÙË˜ ‰Â‡ÙÂÚË˜ Ê¿ÛË˜ ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜ ÂÚÈÂ-
Ï¿Ì‚·ÓÂ Ï‹„Ë ·ÓÔÚ·ÌÈÎ‹˜ Î·È Ï·Á›·˜ ÎÂÊ·ÏÔÌÂÙÚÈÎ‹˜
·ÎÙÈÓÔÁÚ·Ê›·˜ (∂ÈÎfiÓÂ˜ 15 & 16). ∏ Û˘ÁÎÚÈÙÈÎ‹ ÂÎÙ›ÌËÛË
ÙˆÓ ÎÂÊ·ÏÔÌÂÙÚÈÎÒÓ ·Ó·Ï‡ÛÂˆÓ ¤‰ÂÈÍÂ (¶›Ó·Î·˜ 1, ∂ÈÎ.
17), fiÙÈ Ë Î¿Ùˆ ÁÓ¿ıÔ˜ Û˘Ó¤¯ÈÛÂ ÙËÓ ·‡ÍËÛ‹ ÙË˜ ÚÔ˜ Ù·
›Ûˆ Î·È Î¿Ùˆ (FH-MP 29Æ→32Æ, PP-MP 28Æ→33Æ, GoGn-
SN 37Æ→41Æ) ÂÓÒ Ë ¿Óˆ ÁÓ¿ıÔ˜ ÂÚÈÂÛÙÚ¿ÊË ¿ÏÈ ÚÔ˜
ÙËÓ ·Ú¯ÈÎ‹ ÙË˜ ı¤ÛË (SN-PP 7Æ→5Æ), ÌÂ Û˘Ó¤ÂÈ· ÙË ‰È·Ù·-
Ú·¯‹ ÙˆÓ ·Ó·ÏÔÁÈÒÓ ÙÔ˘ ÚÔÛı›Ô˘ ‡„Ô˘˜ ÙÔ˘ ÚÔÛÒÔ˘
(43% - 57%). ŸÛÔÓ ·ÊÔÚ¿ ÛÙÈ˜ Ô‰ÔÓÙÈÎ¤˜ ÌÂÙ·ÎÈÓ‹ÛÂÈ˜ Î·È
¿ÓÙ· ÛÂ Û‡ÁÎÚÈÛË ÌÂ ÙËÓ ÂÓ‰È¿ÌÂÛË Ï¿ÁÈ· ÎÂÊ·ÏÔÌÂ-

position (SN-PP 7Æ→5Æ), resulting in a disturbance of the
face height ratios (43%-57%). With regard to dental
relations, and compared to the intermediate cephalo-
metric x-ray, the upper incisors slightly proclined, in rela-
tion to the skeletal base and to the profile (U1-FH
105Æ→109Æ, U1-PP 102Æ→105Æ, U1-APog 24Æ→29Æ). The
lower incisors slightly proclined in relation to the profile
(L1-FH 60Æ→56Æ, L1-APog 21Æ→24Æ) because the
mandible rotated downward and backward. Their rela-
tion to their skeletal base remained relatively stable (U6-
PP 23 mm →24 mm, L6-MP 34 mm →35 mm) (Table 1).
After the end of treatment, the lower anterior teeth
were stabilized with fixed retention, while Hawley plates
were given in addition, which the patient wore during
the day and a positioner during the night, which held the
mandible in its new position.

DDIISSCCUUSSSSIIOONN

The basic principle of the treatment plan in this particu-
lar patient was to restrain the maxillary growth potential
and to control the natural downward eruption of the
upper teeth. For this reason an attempt was made to
direct the extraoral forces through the centers of resis-
tance of the upper teeth and the maxilla, by shortening
and raising the outer bow of the headgear accordingly
(Van Beek, 1984; Kigele, 1987; Chabre, 1990; Stöckli and
Teuscher, 1994). This modification of the headgear is also

™˘Ó‰˘·ÛÌfi˜ ÂÓÂÚÁÔÔÈËÙ‹ & ‰˘Ó¿ÌÂˆÓ ÂÍˆÛÙÔÌ·ÙÈÎ‹˜ ÛÙ‹ÚÈÍË˜ / Combination of activator & high pull headgear HELLENIC ORTHODONTIC REVIEW

136 HELLENIC ORTHODONTIC REVIEW 2006 ñ VOLUME 9 ñ ISSUE 2

∂∂ÈÈÎÎfifiÓÓ·· 1144.. ∆ÂÏÈÎ¤˜ ÂÍˆÛÙÔÌ·ÙÈ-
Î¤˜ ÊˆÙÔÁÚ·Ê›Â˜. a, Î·Ù¿ Ì¤Ùˆ-
Ô, b, ÚÔÊ›Ï, c, ÌÂ ¯·ÌfiÁÂÏÔ.

FFiigguurree 1144.. Final extraoral
photos. a, en face, b, profile, c,
smiling.

A

C

B

∂∂ÈÈÎÎfifiÓÓ·· 1155.. ∆ÂÏÈÎ‹ ·ÓÔÚ·ÌÈÎ‹ ·ÎÙÈÓÔÁÚ·Ê›·

FFiigguurree 1155.. Final orthopantomogram.
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ÙÚÈÎ‹ ·ÎÙÈÓÔÁÚ·Ê›·, ÔÈ ¿Óˆ ÙÔÌÂ›˜ ·¤ÎÏÈÓ·Ó ÂÏ·ÊÚÒ˜
¯ÂÈÏÈÎ¿, ÛÂ Û¯¤ÛË ÙfiÛÔ ÌÂ ÙÔ ÛÎÂÏÂÙÈÎfi ˘fi‚·ıÚÔ, fiÛÔ
Î·È ÌÂ ÙËÓ Î·Ù·ÙÔÌ‹ ÙÔ˘ ÚÔÛÒÔ˘ (U1-FH 105Æ→109Æ,
U1-PP 102Æ→105Æ, U1-APog 24Æ→29Æ). √È Î¿Ùˆ ÙÔÌÂ›˜
·¤ÎÏÈÓ·Ó ÂÏ·ÊÚÒ˜ ¯ÂÈÏÈÎ¿, ÛÂ Û¯¤ÛË ÌÂ ÙËÓ Î·Ù·ÙÔÌ‹
ÙÔ˘ ÚÔÛÒÔ˘ (L1-FH 60Æ→56Æ, L1-APog 21Æ→24Æ) ‰ÈfiÙÈ
Ë Î¿Ùˆ ÁÓ¿ıÔ˜ ÂÚÈÂÛÙÚ¿ÊË ÚÔ˜ Ù· Î¿Ùˆ Î·È ›Ûˆ. ∏
Û¯¤ÛË ÙÔ˘˜ ÌÂ ÙËÓ Î¿Ùˆ ÁÓ¿ıÔ ·Ú¤ÌÂÈÓÂ Û¯ÂÙÈÎ¿ ÛÙ·ıÂ-

recommended in cases with excessive gingival display
(Van Beek, 1984). In this patient, despite the aforemen-
tioned endeavors, the maxilla was slightly rotated to the
right. 
The patient’s anomaly was improved through skeletal
and dentoalveolar modifications. Under normal condi-
tions, maxillary growth leads to a descent of the upper
first molar by 1.5 - 2 mm per year in the vertical plane
(Björk, 1955), which was averted in this case. In this way
the mandible was able to grow in a more favorable direc-
tion during the first phase of treatment, without affect-
ing the backward rotation. Usually, the inclinations of
the upper molars and upper and lower incisors, as well
as the physiologic eruption of the lower molars con-
tribute in the correction of the dental relations, some-
thing which happened in this case also. In this patient
the physiologic eruption of the lower molars continued,
despite the fact that no acrylic was removed occlusally.
This fact was also observed by Dermaut et al. (1992). It
has been reported that controlling selectively the erup-
tion of posterior teeth, constitutes a significant mecha-
nism in the correction of dental Class II anomalies
(Marschner and Harris, 1966), taking into consideration
that during growth, molar movement is greater in the
vertical than in the sagittal plane (Ben-Bassat, 1986).
Some researchers attempted to intrude the lower molars
by placing elastic gutta-percha on the occlusal surfaces
of activator but without any success (Altenburger and
Ingervall, 1998). In cases where an activator and extrao-
ral forces are applied, growth of the condyle is not total-
ly responsible for correcting the dental relations (Stöckli
and Teuscher, 1994). 
The overjet correction rate, is reported to be faster in the
first six months (1mm per month), while it reduces in the
process (Van Beek, 1982, Van Beek, 1984; Bendeus,
2002). This has also been observed in our case, where the
overjet was corrected by a rate of 1.4 mm per month dur-
ing the first semester. 
The magnitude of the extraoral forces in the particular
patient was 500 gr per side, as recommended by most
authors (Remmelink and Tan, 1991; Stöckli and Teuscher,
1994; Cura et al., 1996; Altendurger and Ingervall, 1998).
When maximum involvement of the maxilla is needed
for the correction of the anomaly, the applied forces
should be 1000 gr per side (Lehman and Hulsnick, 1989;
Stöckli and Teuscher, 1994; Graber, 2000).

∂∂ÈÈÎÎfifiÓÓ·· 1177.. ∞ÏÏËÏÂ›ıÂÛË (SN) ÙˆÓ ÙÚÈÒÓ Ï·Á›ˆÓ ÎÂÊ·ÏÔÌÂÙÚÈÎÒÓ
·ÎÙÈÓÔÁÚ·ÊÈÒÓ: ·Ú¯ÈÎ‹ (ÌÏÂ ¯ÚÒÌ·), ÚÔfi‰Ô˘ (ÎfiÎÎÈÓÔ) Î·È ÙÂÏÈ-
Î‹ (Ì·‡ÚÔ)

FFiigguurree 1177.. Superimposition (SN) of the three lateral cephalometric
x-rays: initial (blue color), progress (red color) and final (black
color).

∂∂ÈÈÎÎfifiÓÓ·· 1166.. ∆ÂÏÈÎ‹ Ï¿ÁÈ·
ÎÂÊ·ÏÔÌÂÙÚÈÎ‹ ·ÎÙÈÓÔ-
ÁÚ·Ê›·

FFiigguurree 1166.. Final lateral
cephalometric x-ray.
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Ú‹ (L1-MP 91Æ→92Æ) (¶›Ó·Î·˜ 1). √È ÁÔÌÊ›ÔÈ Û˘Ó¤¯ÈÛ·Ó ÙË
Ê˘ÛÈÔÏÔÁÈÎ‹ ·Ó·ÙÔÏ‹ ÙÔ˘˜ (U6-PP 23 mm →24 mm, L6-
MP 34 mm →35 mm).
ªÂÙ¿ ÙÔ ¤Ú·˜ ÙË˜ ıÂÚ·Â›·˜, Ù· Î¿Ùˆ ÚfiÛıÈ· ‰fiÓÙÈ·
·ÎÈÓËÙÔÔÈ‹ıËÎ·Ó ÌÂ ÌfiÓÈÌË Û˘ÁÎÚ¿ÙËÛË, ÂÓÒ ÂÈÏ¤ÔÓ
ÙÔÔıÂÙ‹ıËÎ·Ó ÌË¯·Ó‹Ì·Ù· Hawley, Ù· ÔÔ›· Ô ·ÛıÂÓ‹˜
¤ÚÂÂ Ó· ÊÔÚ¿ÂÈ Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ËÌ¤Ú·˜ Î·È
positioner Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙÔ˘ ‡ÓÔ˘, ÙÔ ÔÔ›Ô ÂÈÏ¤-
ÔÓ Û˘ÁÎÚ·ÙÔ‡ÛÂ ÙËÓ Î¿Ùˆ ÁÓ¿ıÔ ÛÙË Ó¤· ÙË˜ ı¤ÛË.

™™ÀÀ∑∑∏∏∆∆∏∏™™∏∏

µ·ÛÈÎ‹ ·Ú¯‹ ÙÔ˘ Û¯Â‰›Ô˘ ıÂÚ·Â›·˜ ÛÙÔ Û˘ÁÎÂÎÚÈÌ¤ÓÔ
·ÛıÂÓ‹ ‹Ù·Ó Ë ·Ó·¯·›ÙÈÛË ÙÔ˘ ·˘ÍËÙÈÎÔ‡ ‰˘Ó·ÌÈÎÔ‡ ÙË˜
¿Óˆ ÁÓ¿ıÔ˘ Î·È Ë Û˘ÁÎÚ¿ÙËÛË ÙˆÓ ¿Óˆ ‰ÔÓÙÈÒÓ ·fi ÙË
Ê˘ÛÈÔÏÔÁÈÎ‹ ÚÔ˜ Ù· Î¿Ùˆ ·Ó·ÙÔÏ‹ ÙÔ˘˜. °È· ÙÔ ÏfiÁÔ
·˘Ùfi, ¤ÁÈÓÂ ÚÔÛ¿ıÂÈ· Ë ÂÍˆÛÙÔÌ·ÙÈÎ‹ ‰‡Ó·ÌË ¤ÏÍË˜ Ó·
‰È¤Ú¯ÂÙ·È ·fi Ù· Î¤ÓÙÚ· ·ÓÙ›ÛÙ·ÛË˜ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ Î·È
ÙˆÓ ¿Óˆ ‰ÔÓÙÈÒÓ, ÎÔÓÙ·›ÓÔÓÙ·˜ Ù· ÂÍˆÙÂÚÈÎ¿ ÛÎ¤ÏË ÙÔ˘
ÂÍˆÛÙÔÌ·ÙÈÎÔ‡ ÙfiÍÔ˘ Î·È ˘„ÒÓÔÓÙ¿˜ Ù· ·Ó·ÏfiÁˆ˜ (Van
Beek, 1984; Kigele, 1987; Chabre, 1990; Stöckli Î·È
Teuscher, 1994). ∏ ÙÚÔÔÔ›ËÛË ·˘Ù‹ ÙÔ˘ ÂÍˆÛÙÔÌ·ÙÈÎÔ‡
ÙfiÍÔ˘ Û˘ÛÙ‹ÓÂÙ·È Î·È ÛÂ ÂÚÈÙÒÛÂÈ˜ ÌÂ ·ÔÎ¿Ï˘„Ë ¿Óˆ
ÚÔÛÙÔÌÈ·ÎÒÓ Ô‡ÏˆÓ (Van Beek, 1984). ™ÙÔ Û˘ÁÎÂÎÚÈÌ¤-
ÓÔ ·ÛıÂÓ‹, ·Ú’ fiÏÂ˜ ÙÈ˜ ·Ú·¿Óˆ ÚÔÛ¿ıÂÈÂ˜, Ë ¿Óˆ
ÁÓ¿ıÔ˜ ÂÚÈÂÛÙÚ¿ÊË ÂÏ¿¯ÈÛÙ· ‰ÂÍÈfiÛÙÚÔÊ·.
™ÙË ‚ÂÏÙ›ˆÛË ÙË˜ Ô‰ÔÓÙÔÁÓ·ıÈÎ‹˜ ·ÓˆÌ·Ï›·˜ ÙÔ˘ Û˘ÁÎÂ-
ÎÚÈÌ¤ÓÔ˘ ·ÛıÂÓ‹ Û˘Ó¤‚·ÏÏ·Ó ÛÎÂÏÂÙÈÎ¤˜ Î·È Ô‰ÔÓÙÔÊ·Ù-
ÓÈ·Î¤˜ ÌÂÙ·‚ÔÏ¤˜. ∏ Ê˘ÛÈÔÏÔÁÈÎ‹ ·‡ÍËÛË ÙË˜ ¿Óˆ ÁÓ¿-
ıÔ˘ Î·Ù¿ ÙÔ Î·Ù·ÎfiÚ˘ÊÔ Â›Â‰Ô Ô‰ËÁÂ› ÛÙËÓ Î¿ıÔ‰Ô
ÙÔ˘ ¿Óˆ ÚÒÙÔ˘ ÌfiÓÈÌÔ˘ ÁÔÌÊ›Ô˘ Î·Ù¿ 1.5 - 2 mm ÂÙË-
Û›ˆ˜ (Björk, 1955), ÁÂÁÔÓfi˜ ÙÔ ÔÔ›Ô Â‰Ò ·ÔÙÚ¿ËÎÂ,
ÒÛÙÂ Ë Î¿Ùˆ ÁÓ¿ıÔ˜ Ó· ·˘ÍËıÂ› ÌÂ Â˘ÓÔ˚ÎfiÙÂÚË ‰ÈÂ‡ı˘Ó-
ÛË Î·Ù¿ ÙËÓ ÚÒÙË Ê¿ÛË ÙË˜ ıÂÚ·Â›·˜, ¯ˆÚ›˜ ÂÈ‰Â›Óˆ-
ÛË ÙË˜ Ô›ÛıÈ·˜ ÛÙÚÔÊ‹˜ ÙË˜. ™˘Ó‹ıˆ˜, ÛÙËÓ ‰ÈfiÚıˆÛË
ÙË˜ Ô‰ÔÓÙÈÎ‹˜ Û¯¤ÛË˜ Û˘Ì‚¿ÏÏÔ˘Ó ÂÈÏ¤ÔÓ ÔÈ ·ÔÎÏ›-
ÛÂÈ˜ ÙfiÛÔ ÙˆÓ ¿Óˆ ÁÔÌÊ›ˆÓ fiÛÔ Î·È ÙˆÓ ¿Óˆ Î·È Î¿Ùˆ
ÚÔÛı›ˆÓ ‰ÔÓÙÈÒÓ, Î·ıÒ˜ Î·È Ë Ê˘ÛÈÔÏÔÁÈÎ‹ ·Ó·ÙÔÏ‹
ÙˆÓ Î¿Ùˆ ÁÔÌÊ›ˆÓ, fiˆ˜ ¿ÏÏˆÛÙÂ Î·È Â‰Ò. ™ÙÔÓ Û˘ÁÎÂ-
ÎÚÈÌ¤ÓÔ ·ÛıÂÓ‹, Ë Ê˘ÛÈÔÏÔÁÈÎ‹ ·Ó·ÙÔÏ‹ ÙˆÓ Î¿Ùˆ ÁÔÌ-
Ê›ˆÓ Û˘ÓÂ¯›ÛıËÎÂ, ·Ú’ fiÙÈ ‰ÂÓ ÙÚÔ¯›ÛÙËÎÂ ÙÔ ·ÎÚ˘ÏÈÎfi
Ì·ÛËÙÈÎ¿ ÙÔ˘˜, ÁÂÁÔÓfi˜ ÙÔ ÔÔ›Ô ·Ú·Ù‹ÚËÛ·Ó Î·È ÔÈ
Dermaut Î·È Û˘Ó. (1992). Œ¯ÂÈ ·Ó·ÊÂÚıÂ›, fiÙÈ Ô ÂÈÏÂÎÙÈ-
Îfi˜ ¤ÏÂÁ¯Ô˜ ÙË˜ ·Ó·ÙÔÏ‹˜ ÙˆÓ ÔÈÛı›ˆÓ ‰ÔÓÙÈÒÓ, ·ÔÙÂ-
ÏÂ› ÛËÌ·ÓÙÈÎfiÙ·ÙÔ ÌË¯·ÓÈÛÌfi ‰ÈfiÚıˆÛË˜ ÙË˜ Ô‰ÔÓÙÈÎ‹˜
∆¿ÍË˜ ππ (Marschner Î·È Harris, 1966), ‰Â‰ÔÌ¤ÓÔ˘ fiÙÈ Î·Ù¿
ÙË ‰È¿ÚÎÂÈ· ÙË˜ ·‡ÍËÛË˜, Ë ÌÂÙ·Î›ÓËÛË ÛÙÔ Î·Ù·ÎfiÚ˘ÊÔ

The acrylic of the appliance extended palatally to the alve-
olar crest, while the rest of the palate remained free, so that
the patient could wear the appliance during the day. Fur-
thermore, no acrylic was removed incisally to the incisors
with the expectation of upper incisor intrusion. Palatal incli-
nation of the upper incisors (Van Beek, 1982; Kiegel, 1987;
Dermaut et al., 1992; Bondevik, 1995; Altendurger and
Ingervall, 1998), and lingual inclination of the lower
(Deguchi, 1991; Remmelink and Tan, 1991; Dermaut et al.,
1992) could not be avoided despite the presence of acrylic
reaching the one third of the palatal surfaces of the upper
and lingual surfaces of the lower incisors.
Additional benefits for the patient were time reduction
during second phase of treatment by 50% (Van Beek,
1982; Graber, 2000) as well as avoidance of orthognath-
ic surgery. 
Prediction of the therapeutic influences and extraction of
general conclusions is considered difficult, because tissue
interactions in similar biologic stimuli differ among
patients, while the level of compliance is not the same
(Langerstrom et al., 1990; Ngan et al., 1992).
After the end of the second phase, the lower anterior
teeth were stabilized with fixed retention, while Hawley
plates were given, which the patient should wore during
day time. Retention of the mandibular position was
established with a positioner, during the night, as sug-
gested by Lehman and Hulsnick (1989).

CCOONNCCLLUUSSIIOONNSS

In selected Class II, division 1 cases with hyperdivergent
skeletal characteristics, the combination of activator and
extraoral forces of controlled direction, may achieve the
correction of the dental, and improve the skeletal rela-
tions in the sagittal plane, by restraining the maxillary
growth potential in the vertical plane and advancing the
mandible, ensuing improvement of the profile.
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SSkkeelleettaall mmoorrpphhoollooggyy MMeeaann vvaalluuee MMiinn MMaaxx IInniittiiaall IInntteerrmm.. FFiinnaall
™™ÎÎÂÂÏÏÂÂÙÙÈÈÎÎ‹‹ ÌÌÔÔÚÚÊÊÔÔÏÏÔÔÁÁ››·· ªª¤¤ÛÛËË ÙÙÈÈÌÌ‹‹ ∂∂ÏÏ¿¿¯̄.. ªª¤¤ÁÁ ∞∞ÚÚ¯̄ÈÈÎÎ‹‹ ∂∂ÓÓ‰‰ÈÈ¿¿ÌÌ.. ∆∆ÂÂÏÏÈÈÎÎ‹‹

SNBa 131Æ 133Æ 133Æ 132Æ
FH – NPg 87,8Æ 82Æ 95Æ 84Æ 85Æ 85Æ
FH – NA 88Æ 91Æ 90Æ 90Æ
FH – MP 23Æ 17Æ 28Æ 30Æ 29Æ 32Æ
Y – AXIS 59,4Æ 53Æ 66Æ 62Æ 61Æ 63Æ
SNA 80Æ 76,2Æ 83,8Æ 81Æ 80Æ 81Æ
SNB 78Æ 75Æ 81Æ 73Æ 75Æ 75Æ
ANB 2,8Æ 0,5Æ 5,1Æ 8Æ 5Æ 6Æ
FH – SN 6Æ 4Æ 8Æ 9Æ 9Æ 9Æ
MP – PP 20Æ 17Æ 23Æ 30Æ 28Æ 33Æ
UPPER FACE HEIGHT 44% 44% 45% 44% 44% 43%
LOWER FACE HEIGHT 56% 55% 56% 56% 56% 57%

DDeennttaall rreellaattiioonnsshhiippss
√√‰‰ÔÔÓÓÙÙÈÈÎÎ¤¤˜̃ ÛÛ¯̄¤¤ÛÛÂÂÈÈ˜̃

AB – FOP 90,1Æ 80,75Æ 96Æ 80Æ 88Æ 85Æ
FOP – PP 11,3Æ 9,6Æ 13,8Æ 12Æ 14Æ 13Æ
U1- FH 110Æ 105Æ 115Æ 113Æ 105Æ 109Æ
U1- PP 110,2Æ 105Æ 115Æ 109Æ 102Æ 105Æ
U1- APog 22Æ 19Æ 25Æ 37Æ 24Æ 29Æ
Dist 1 – APog 2,7 mm -1 mm +5 mm 11 mm 6 mm 6 mm
L1 – FH 65Æ 60Æ 70Æ 61Æ 60Æ 56Æ
L1 – MP 91,4Æ -8,5Æ +7Æ 89Æ 91Æ 92Æ
L1 – FOP 72,3Æ 68,6Æ 76,7Æ 70Æ 71Æ 68Æ
L1 – APog 23Æ 20Æ 26Æ 25Æ 21Æ 24Æ
Dist L1 – APog 0 mm -2 mm +3 mm -1 mm 2 mm 4 mm
U1 - L1 135,4Æ 139Æ 150Æ 129Æ 135Æ 128Æ

SSoofftt ttiissssuueess
ªª··ÏÏ··ÎÎÔÔ›› ÈÈÛÛÙÙÔÔ››

dist UL – EP -2 mm -3 mm -1 mm -0.5 mm -2 mm -4 mm
Dist LL – EP -1 mm -2 mm 0 mm 0.5 mm 2 mm 1 mm
Z – Angle 78Æ 73Æ 83Æ 64Æ 67Æ 66Æ

AAddddiittiioonnaall mmeeaassuurreemmeennttss
∂∂ÈÈÚÚfifiÛÛııÂÂÙÙÂÂ˜̃ ÌÌÂÂÙÙÚÚ‹‹ÛÛÂÂÈÈ˜̃

Co – A 92,1 mm 88 96,2 105 mm 106 mm 108 mm
Co – Gn 114,4 mm 110,1 118,7 122 mm 125 mm 127 mm

(138) (141)
Difference 17 mm 19 mm 19 mm
GoGn - SN 32Æ 30Æ 34Æ 39Æ 37Æ 41Æ
SN - PP 8,5Æ 7Æ 10Æ 6Æ 7Æ 5Æ
N-ANS 54,6 mm 51 58,2 57 mm 58 mm 59 mm
ANS-Me 71,1 mm 66 76,2 79 mm 80 mm 82 mm
S-Go 75,4 mm 70,4 80,4 81 mm 83 mm 83 mm
N-Me 123,3 mm 117 129,6 133 mm 135 mm 137 mm
U6 – PP 22 mm 20 24 23 mm 23 mm 24 mm
L6 – MP 32 mm 30 34 32 mm 34mm 35 mm
Facial height Index 70% 66% 66% 65%

¶¶››ÓÓ··ÎÎ··˜̃ 11.. ™˘ÓÔÏÈÎ‹ ·ÍÈÔÏfiÁËÛË ÙˆÓ Ï·Á›ˆÓ ÎÂÊ·ÏÔÌÂÙÚÈÎÒÓ ·ÎÙÈÓÔÁÚ·ÊÈÒÓ.
FFiigguurree 11.. Evaluation of lateral cephalometric X-rays.
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Â›Â‰Ô ÙˆÓ ÁÔÌÊ›ˆÓ Â›Ó·È Û·ÊÒ˜ ÌÂÁ·Ï‡ÙÂÚÔ˘ ‚·ıÌÔ‡
·’ fiÙÈ Ë ÌÂÙ·Î›ÓËÛ‹ ÙÔ˘˜ ÛÙÔ ÚÔÛıÈÔ›ÛıÈÔ Â›Â‰Ô
(Ben-Bassat, 1986). ∫¿ÔÈÔÈ ÂÚÂ˘ÓËÙ¤˜ ÚÔÛ¿ıËÛ·Ó Ó·
ÂÌ‚˘ı›ÛÔ˘Ó ÙÔ˘˜ Î¿Ùˆ ÁÔÌÊ›Ô˘˜ ÙÔÔıÂÙÒÓÙ·˜ ÂÏ·ÛÙÈÎ‹
ÁÔ˘Ù·¤ÚÎ· ÛÙÈ˜ Ì·ÛËÙÈÎ¤˜ ÂÈÊ¿ÓÂÈÂ˜ ÙÔ˘ ÂÓÂÚÁÔÔÈËÙ‹,
¯ˆÚ›˜ fiÌˆ˜ ÂÈÙ˘¯›· (Altenburger Î·È Ingervall, 1998).
ŸÌˆ˜, ÛÂ Î·Ì›· ·ÚfiÌÔÈ· ÂÚ›ÙˆÛË ÂÊ·ÚÌÔÁ‹˜ ÂÓÂÚÁÔ-
ÔÈËÙ‹ Î·È ‰˘Ó¿ÌÂˆÓ ÂÍˆÛÙÔÌ·ÙÈÎ‹˜ ÛÙ‹ÚÈÍË˜, Ë ‰ÈfiÚıˆ-
ÛË ÙË˜ Ô‰ÔÓÙÈÎ‹˜ Û¯¤ÛË˜ ‰ÂÓ ÔÊÂ›ÏÂÙ·È ÂÍ’ ÔÏÔÎÏ‹ÚÔ˘
ÛÙËÓ ·‡ÍËÛË ÙÔ˘ ÎÔÓ‰‡ÏÔ˘ (Stöckli Î·È Teuscher, 1994).
√ Ú˘ıÌfi˜ ‰ÈfiÚıˆÛË˜ ÙË˜ ÔÚÈ˙fiÓÙÈ·˜ ÚfiÙ·ÍË˜, ·Ó·Ê¤ÚÂ-
Ù·È fiÙÈ Â›Ó·È ÁÚ‹ÁÔÚÔ˜ ÙÔ˘˜ ÚÒÙÔ˘˜ ¤ÍÈ Ì‹ÓÂ˜ (1 mm ÌËÓÈ-
·›ˆ˜), ÂÓÒ ÛÙË Û˘Ó¤¯ÂÈ· ÌÂÈÒÓÂÙ·È (Van Beek, 1982, Van
Beek, 1984; Bendeus, 2002). ∆Ô ›‰ÈÔ ·Ú·ÙËÚ‹ıËÎÂ Î·È
ÛÙËÓ ÂÚ›ÙˆÛ‹ Ì·˜, ÛÙËÓ ÔÔ›· Ë ÔÚÈ˙fiÓÙÈ· ÚfiÙ·ÍË
‰ÈÔÚıÒıËÎÂ Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙÔ˘ 1Ô˘ ÂÍ·Ì‹ÓÔ˘, ÌÂ
Ú˘ıÌfi 1.4 mm ÌËÓÈ·›ˆ˜.
∏ ¤ÓÙ·ÛË ÙˆÓ ‰˘Ó¿ÌÂˆÓ ÂÍˆÛÙÔÌ·ÙÈÎ‹˜ ÛÙ‹ÚÈÍË˜ ÛÙÔÓ
Û˘ÁÎÂÎÚÈÌ¤ÓÔ ·ÛıÂÓ‹ ‹Ù·Ó 500 gr ·Ó¿ ÏÂ˘Ú¿, fiˆ˜
Û˘ÛÙ‹ÓÔ˘Ó ÔÈ ÂÚÈÛÛfiÙÂÚÔÈ Û˘ÁÁÚ·ÊÂ›˜ (Remmelink Î·È
Tan, 1991; Stöckli Î·È Teuscher, 1994; Cura Î·È Û˘Ó.,
1996; Altenburger Î·È Ingervall, 1998). ™Â ÂÚÈÙÒÛÂÈ˜,
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·ÛÎÔ‡ÓÙ·È Ú¤ÂÈ Ó· Â›Ó·È 1000 gr ·Ó¿ ÏÂ˘Ú¿ (Lehman
Î·È Hulsnick, 1989; Stöckli Î·È Teuscher, 1994; Graber,
2000). 
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·ÓÙÈ‰Ú¿ÛÂÈ˜ ÙˆÓ ÈÛÙÒÓ ÛÂ ·ÚfiÌÔÈ· ‚ÈÔÏÔÁÈÎ¿ ÂÚÂı›ÛÌ·-
Ù· ‰È·Ê¤ÚÔ˘Ó ÌÂÙ·Í‡ ÙˆÓ ·ÛıÂÓÒÓ, ÂÓÒ ÂÈÏ¤ÔÓ ÙÔ Â›-
Â‰Ô Û˘ÓÂÚÁ·Û›·˜ ‰ÂÓ Â›Ó·È ›‰ÈÔ (Lagerström Î·È Û˘Ó.,
1990; Ngan Î·È Û˘Ó., 1992). 
ªÂÙ¿ ÙÔ ¤Ú·˜ ÙË˜ ‰Â‡ÙÂÚË˜ Ê¿ÛË˜, Ù· Î¿Ùˆ ÚfiÛıÈ·
‰fiÓÙÈ· ·ÎÈÓËÙÔÔÈ‹ıËÎ·Ó ÌÂ ÌfiÓÈÌË Û˘ÁÎÚ¿ÙËÛË, ÂÓÒ
ÂÈÏ¤ÔÓ ÙÔÔıÂÙ‹ıËÎ·Ó ÌË¯·Ó‹Ì·Ù· Hawley, Ù· ÔÔ›· Ô
·ÛıÂÓ‹˜ ¤ÚÂÂ Ó· ÊÔÚ¿ÂÈ Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ËÌ¤Ú·˜. ∏
Û˘ÁÎÚ¿ÙËÛË ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÛÙËÓ Ó¤· ÙË˜ ı¤ÛË ÂÍ·ÛÊ·-
Ï›ÛıËÎÂ ÌÂ positioner, Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙÔ˘ ‡ÓÔ˘, fiˆ˜
ÚÔÙÂ›ÓÂÙ·È ·fi ÙÔ˘˜ Lehman Î·È Hulsnick (1989).

™™ÀÀªª¶¶∂∂ƒƒ∞∞™™ªª∞∞∆∆∞∞

™Â ÂÈÏÂÁÌ¤ÓÂ˜ ÂÚÈÙÒÛÂÈ˜ ·ÓˆÌ·ÏÈÒÓ ∆¿ÍË˜ ππ, Î·ÙËÁÔ-
Ú›·˜ 1 ÌÂ ˘ÂÚ·ÔÎÏ›ÓÔÓÙ· ÛÎÂÏÂÙÈÎ¿ Â›Â‰·, Ô Û˘Ó‰˘·-
ÛÌfi˜ ÂÓÂÚÁÔÔÈËÙ‹ Î·È ‰˘Ó¿ÌÂˆÓ ÂÍˆÛÙÔÌ·ÙÈÎ‹˜ ÛÙ‹ÚÈ-
ÍË˜, ÂÏÂÁ¯fiÌÂÓË˜ ‰ÈÂ‡ı˘ÓÛË˜, Â›Ó·È ‰˘Ó·ÙfiÓ Ó· ÂÈÊ¤ÚÂÈ
ÁÚ‹ÁÔÚË ‰ÈfiÚıˆÛË ÙˆÓ Ô‰ÔÓÙÈÎÒÓ Î·È ‚ÂÏÙ›ˆÛË ÙˆÓ ÛÎÂ-
ÏÂÙÈÎÒÓ Û¯¤ÛÂˆÓ ÛÙÔ ÚÔÛıÈÔ›ÛıÈÔ Â›Â‰Ô, ÌÂ ·Ó·¯·›-
ÙÈÛË ÙÔ˘ ·˘ÍËÙÈÎÔ‡ ‰˘Ó·ÌÈÎÔ‡ ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ Î·Ù¿ ÙÔ
Î·Ù·ÎfiÚ˘ÊÔ Â›Â‰Ô Î·È ÚÔÒıËÛË ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘, ÌÂ
Â·ÎfiÏÔ˘ıÔ ÙË ‚ÂÏÙ›ˆÛË ÙË˜ Î˘ÚÙfiÙËÙ·˜ ÙË˜ Î·Ù·ÙÔÌ‹˜
ÙÔ˘ ÚÔÛÒÔ˘. 
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