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0- 000 O OFRU-E -0-THA™™T-f E %At 1~ 00E UE™ %t0-TE~
olTE™, A0 -~Ufi A0-E A B~ TEUfi (Chabre, 1990; Stockli
T-E Teuscher, 1994).

2} (10 U~ 0w~ -0Tfi AGAUAO OfEU< T-£ %~0¢ TA™0 ATUUO-
T-UT<™ OU<UETE™, AT-0E - 1> AU-E o TAAO™ UE™ - $TEOE™ 000

s-UE0OO0L- 10 -TOVWETfi 1-0BUT, 1~0 0 0170
WO0KO0 (- - OE~Ac ~ AUSTEVDE™ 0 10150 HOOKOO),
T-107 T-£ TA UEO T-UTTETE 00" - 4™ - fiTIEDE 10
A UAGETO0 OTANOO U0~ AT~0U0T -(E10% UAif0™ (- s1AA0

107) (Van Beek, 1984; Chabre, 1990; Claube, 1992).
0j ¢onedn™ — o j Ad j ¢oneon™

VE AORATAE AE- UEO AE-UTOA< 00~ -0- (0~ U0% --
UT0f T1E-0ET¢ 070, -EQUOL0 UA  AUEQU-UET;, TA UTATAUE-
To~ 0 o0AF A TE” m TA ™ oUTAUOE -0, UTTE UE™ 0 AO¢-
107 000 OUE fiOUEO T-ET-U-TAUEO A » A%O, fi 0~ E UO0-
O1ECE VB~ Te U™ ADe 10~ A0O-E A ErTEU< (Graber, 2000).
d £ 1200 U~0E000-F UA AUROU-UETe, OU- O O»- AOO E ¢0™
A 10~ AO-EOA - O%ATU; T-0E-, A AAAEE %ifi0r~0E UE™
OUE fiOlE-~ Ufil- TE™, %ifilk O U~0% - UTfi~ -~Ufi~ A tEnUAE
U-"10-U8 %0 ~0E UB™ -07T1-1-~, U0 UEO ATh<TUE
TAACT0 TAU-, 0100 0UO OUUETEi ~ fi, - 100 UE™ ¢ 0 AO¢-
10~ (Van Beek, 1982; Cura T-f U70., 1996; Graber, 2000).
QUaORAETE - QUATO0 AUE UOUAE™ 1A -UTO0FT< 1a0E 10~

OA~0- =~ U0~ UEO T-U-U00T< U6~ UO0O O~ (Stockli
T-E Teuscher, 1994) T- 10~ T-f AUt UOUAE™ ,U-—" UfiU~-
~0 -01A000 (Claube, 1992).
M 8- 0FT< O%OO0UT< ENED- OUEO O &>~ Un A O- AE-UT0-
T-UT<~ OU<UETE™, AO-EE  AULO%RO™UE™ UOHTE™ E¢0E™ 10~
16100 EU-ATOE, fi 07 U- OAOAET: %fiOlE- AO-E fiT- 0U--
1A0¢, AOO E Bh-0iT< UTATAKT< ETED- AO-f E ALOWO™
URO 00 UU¢ k0 -E 1<~ UE™ AEE,fT<™ -IE0E™. Y 0 - 0-
Ut 070 U- OAOAET, %fiOUE -, %AO AORMTO™U-E E U-~Ufi UOOE

TE -0<1-00™ (Stockli T-F Teuscher, 1994). 0 £ Ta00, T-U;,
UE EGUE -0-U0T<™ 170 ¢0~ T 00%fi00~0, U-0:00-0-f E
%-T0 < UE™ AE-UT0A<™ 170 % 0, TA~0 -~U00, TA 10
Efi,0 Er-0<" oATTAIO<™ U0~ (Van Beek, 1982; Van Beek,
1984; Ngan T-£ U70., 1992).
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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 (Stockli 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).

EFFECTS

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:

Concerning the teeth

fi 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 (Stockli 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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o9In¢ f o™on™
VEA B0 0AF UE™ AE-UT0A<™ 070%™ - U103 AOAUAD OtEl<
T-E% 0, TA~0 AT~ 0U0T - UET<™ OU<UETE™, AT - OUOOU-E ¢ TAD -
- fi VOO UUfi O T-U-UTA™ <~ U0~ THOEUOE TE-0<1-00" T-¢
UE %FAT 1 O0E aTTE™ 170 %~ 0¢ TA~0 AT~0U0T - UT<~ OU<UE-
1E~, ABAQOFiI™ U0 O 00 1- Un At O- T-1,c0M0-F c0U-
~ f|,,E T-Ug UEO -TEOTHAEQE U0 07T AU-0UT¢0™0 U0
k- EfiUT0 AUA-UEO0. €070 -0-EAUIA OF -U-Tel™ A £
w0¢ UAE™:

Y000 -EOU¢, 00- %fiolk-

i A AUOE- TAU-TDOEUE T-f - filTI0E 070 (0~ UO-
Un™0 %0000 (Van Beek, 1982; Kigele, 1987;
Dermaut, 1992; Bondevik, 1995; Altenburger T-f
Ingervall 1998' Janson T EU“O 2004) ‘|AA T1UAUO™
OEEU< (Weiland, 1997). 0 E - fiTTH0E %A0 A0-F A ¢-
1 TEl<, AO-E%0-0fi0 0-  AUEOUECWA TAT, OO0 - fi
00~ -U-TelU™ W0fi 07 -) AO OnalEUE ARsETe, U A-
% -0Ta0™0 AT-UED:™0 ~ AUOE-~ U~0UUOE<™ Uy -7,

TAETET, QU0 ¢0~ UOTA™, TAUO UETAO A -E<~filO 10

% 0-Ufi0 0 07T, (Stockli T- Teuscher, 1994; Cura,

1996). ,) NT<UE™ A (117 ,,E B~ “AFIET< A FE¢OAE-~

070 ¢0~ 001270 - fi -TUTTETfi (Remmelink T-f Tan,

1991). "UEO UATA™U->- AU U"U0E, EA -E<U0~ -TU™-

TETOF 00~ AGAUAO OtEl< UUEO U-ATATUET=OE AUEO <

Ua AEO- AO-F OTt -~OUEU< T-F AE- 00 TRAD - Ufi,

T-U¢ UEOT-U-UTA"< U0, %AO U0 OwAUAN - %k -~ UEOUE-

Tfi “AUfi OUEO “AETET< A EE¢OAE- 170 ¢07 U0Ta™0 (Van

Beek, 1982).

i ol,+1f0E 070 ¢0~ 00010 %OO0UQO, fil-0 E %At-
170UE UE™ %10- 1E™ %0 AU-EA 07 < T 000U, - fi
U- TaOUU- -0B0U-UE™ UE™ 07 A0 10~ T-EU0™ (0
O%OOUETOL Ufil0™ (Van Beek, 1982; Bondevik, 1991;
Dermaut, 1992).

i O = TAU-TOEUE T-f - fiTIEOE 070 0~ 0 €070
%0000 T-f T 00%fi00~0 (Van Beek, 1982;
Lagerstrom T-£ U70., 1990; Altenburger T- Ingervall,
1998).

i AAETET< - FITHEOE, TET0OE , - 1103 070 Te U™ 00170,
TETURUAUG™ , - 110F UA UFATUEUE TA UEO AE-UTOA<
11i00 AGAUAO OfEl< (Weiland, 1997).

A ¢E-TO < UE™ E-OEOTOART<™ -0-U0T<™ 070 T¢ U™ UOTe-
~0 (Van Beek, 1982; Van Beek, 1984).
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labial surface of the upper incisors (Van Beek, 1982).

i 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).

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

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

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

Concerning the skeleton

fi 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; Stockli and Teuscher, 1994), this is not
entirely achievable.

fi 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 (Stdckli and Teuscher, 1994; Bendeus et al.,
2002).

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

fi Maintaining the position of the mandible on the
vertical plane of dolichocephalic patients (Lagerstrém
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 (Lagerstrom et al., 1990;
Stockli 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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Y000 -EQU, 0U- 000,

fi 000-"-U0E 107 -~ TEUETOF %0- 16101 UE™ (0™ AG¢10™
000  UOUNEO HUNO A » AwO (Lagerstrém, 1990; Ngan
T-£070., 1992; Bendeus, 2002; Janson T-t U0., 2004).
1991; Dermaut, 1992; Stockli T-f Teuscher, 1994), 10
UATA™0->0 %AO A0-F T<U™™ AEFTUf.

fi 000-"UUE 107 -~TEUETOF %~ 0- TET0% UE™ (0™ AG¢10™
000 T-U-TAUTEO A » A0, T-U" ¢TI0 U AAD-EA”
11i00 U0~ O%OOUOE - U0E-TOF U™T ToAl -00™ (Stockli T-£
Teuscher, 1994; Bendeus T-f U70., 2002).

i A OUU<UEIE UE~ -+IEUE™ UE™ TeU™ AOe10™ U0~ U-
AT Ufi", EQ O- -FIEQE fil™~ UTT, ¢ TTAE T£i00 T-Ug,
00 1/2 - 1/3 OUE %EfiUn~UE UE~ OUF fiOUE-~  Ufil- TE”
(Van Beek, 1984; Lagerstrom T-£ U70., 1990).

i ¢E-U<UEOE UE™ o0~ UE™ T¢ U™ AO¢ 10~ OUO T-U-THU™-
EO A > A%O UA %OTE OTeE-T0™™ -U1AOA™ (Lagerstrém
T-£070., 1990; Remmelink T-f Tan, 1991; Weiland T-£
U~0., 1997). 1 %A+ 1~ 00E - +1EQE™ 10~ TO0%TTO™ TAU--
00 »"AU-t AUROOFiUAUO 0O~ U- >0, AOO UATET E - HiE-
UE QU0 T-U-TAUTEO A » A%O AO-f %i- (Lagerstrom T-f
U~0., 1990; Stockli T-E Teuscher, 1994).

wETE™0- 1A UROE-UE aUA~0- U0 Janson T-f U0,

(2004) U- - OUATaOT-U- UE™ OUIOWOOUET<™ 1AU- M-~
-U-T20070 00- 1AUg, fiUOO -EOU:, 0000 O%O0UETSi EU - A-

fi, -Tfil- T-E6 0B TAU; 00 oU-~UE™ 1A0- M-~ J-Ug UE

E,UE -“U<, -0U-UBOAU-E -0 fiT- -~Ug, UcOE ™~ OUUO <~

07 A0 10~ U™0A A UEO -0¢, U™T< UE™, AOO O U™ nifi™
SFTEOE™ U™ Te U™ A0 107 %t - UEUAU-F OA ~- TETFIUAD - A »-
Ao~ , OA OFATUROE TA 000 TE1~0Tfi ATeA 0.

oof VAM00M[] TOF1TAS™ ™
¢t-AG0UET, QUG A - - 01A00E~

fi000 -EOQU; 00O f-UUETTi EOUOUET, -0-EaUrETA OLAT -
TAUOAAE-T<™ -0-ED-~ T-F AUEOU-UF-T¢ T<,,E UB<00™.
TIEOFT< Alel- OE (0FTFiOA™ 1a & 1b) - AT T, A 00- A HTE-
TA~ Ufi0™ O TAUAKT, -~TET=00 00 TeU™ UfiUnf0 1,07
T-£0: %30 A0 1 Ok, f-Ug UE 1a0E -0, -~UE™ UE™ T U™ Ade -
107, U- “ATE -B00-000, U0 0~ "AT0™ -U0~UE- fil-0
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Tf0- 1. ol T AUOH -
1™ E~I0AU - B8, T-lg Tal™
0, b, UOBM, ¢, TA™- IfiAAIO.
Figure 1. Initial extraoral

photos. a, en face, b, profile, c,
smiling.

CASE PRESENTATION

Diagnostic data

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 Il (full cusp), division 1 with gen-
eralized spacing. The overjet was 11 mm, and overbite 6
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0 AT, TOOU T-£ € - fi0)-0 TAL- i 0™ <U-0 11 mm.
J-Ug UE TIO~UAT< Alol-OE, %- {0IO1ETA 0UOT -
0 00<, -UAT,OT< 10™ Teb™ "HT0™ T-Ug LEOT-le, O-
O T-£ - OTCT™.E 0~ UODIOT:-TOO OF1~0 T-l;, U0

OUE fiOlE-  Ufil-TE <U-0 12 mm T-EE T-U-TfiU"EE 6 mm.
T-U-UEU<1ETA  -UeTTIR0E U0 To070 AU-T100 U0
O%OOUETOO Ufil~0: 1 mm UE™ 60~ U0~ U- %Alte, T-E2 mm

IE100% EU-AT10% T-U¢e, Moyers, 1- 00T~ UA  ABOUAE-
~OU6™ 1Al UEO -0-00T< U0 100170 %00UEQ), U~ 00TE-
T¢, 10 mm 000 ¢0~ O%O0UETTi UfiTO T-£ 3,5 mm 000 T¢l™
O%OOUETTi UFiTO.
M - TUOOAU - EfT< Alal-OF  AUEAT ¢ T, - OA UF™ - TUEOOAU - BA™
-000-TfT<,  TeAE- TAE-TOTAUUET< T-8 oT0-~ “ARUfi™
(OFTFiOA™ 3 & 4). @ fi UEOD -0; T 0E UE™ T-A-~ TAE-TOIA-
WET<™ - TUEO0AU - B>-~ (10-T-~ 1), 00eT™,,-00- -U-T¢-
U~ 07T AUeOT-U-:
i "TATAUT< U n0E A TE™ m (ANB 8), E O O~ OEATAU-
Ufi00 OUEG ¢0~ A0¢10 (A0~ Lande 91K, %001~ Ta0E
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OETfi0- 2. ooUETo™ AOKOUUOT - UiTo™ ETUOAU-BoA™. a, %Al filE, b,

Figure 2. Initial intraoral photos. a, right view, b, frontal view, c,
left view.

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:

fi Skeletal Class Il (ANB 8k), due to the maxilla (Lande
angle 91k, corrected SNB 76£, essential maxillary
length 105 mm), and the clockwise rotation of the
mandible (FMA 30k, PP-MP 30k, GoGn-SN 39k, N-Me
133 mm).

fi Slight forward and upward rotation of the maxilla
(SN-PP 6£)

fi 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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-

OFTfi0- 3. wUET< -00U- 1ET< - TUOOAU - B> -

Figure 3. Initial orthopantomogram.

SNB 76k, 0~ UtO%A™ 1<T0™ ¢0™ A0¢ 10~ 105 mm), fiUO
T-0~ 00EO O >0t~ QUIUOE< UE™ TeU™ A0 10~ (FMA
30k, PP-MP 30k, GoGn — SN 39%, N-Me 133 mm).

UE~ 0™ A0 10™.

i WATe -+IECE 00~ U000~ 4,,07~ 00~ UOUO 6~
UAU20E TAUO O »Unt0 (WATUE™,,00 UOUO 0~ 66%,
ANS-Me 79 mm). V£ -0-TOAA™ 10~ U000~ #,,07
10~ U000 0~ %AO <U-0 %E-U-U-ATeOA™, THA™ UE

U0~ U- ¢0™ - fITTEUE™ 00~ A £ o™ SN (SN-FH 9#). VE
AOTEOE A0 -UG™0>-" -0~ AURTETUE.

A ARTT< - fiTIE0E T-¢ 1a0E (70 ¢0™ 001070 =~ U0~
UEOT-U-001< U0~ UOUO O~ (U1 - A-Pog 37, 11 mm)
Tt

i oT-E00™ TATROE A~0>- TAU-TF 070 ¢07 T-E Tel™
001270 (129K).

AO -0- UTIE-TH QUckt0 U™0 O0UOO UE™ ¢ TU-~ ~AIUfi, 10

0 00 -U-UEU<1ETA (&f3), - -0UcU-E U"0E1a0UAU - o0-

a0~ 0~ WAU- 10~ 0U-%0~ -E 1< UE™ AEE,fI<~ -+IEUE™

T-£0 -OHilAU- 0-~Ufi000-.

v oktd 1AU- A~ -2E7.001A0- A-

U1z, THIETA -0-AT-»- E -OKTAIO H0E UE™ OTATAKT <
071157 VEA BOTAF UE™ UOUE™ E¢0E™ UE™ 1A0- A-
=08 000 1 -0-~-EDE" 107 -~ TELETOF 70 T
103 UE™ 40~ A0 107 T-£E 100 0 OEDE UE™ skt 100"
HIEOE™IE T A0¢107 007U AT U] UOUE EcOE

U< AURATAT, -0 AE-UTOA< AOAUAO OEU< Uf O~
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1

&f0- 4. o ilc Tehi-
TAE-TOTAUUET< - TUEOO-
AU-B>-

Figure 4. Initial lateral
cephalometric x-ray.

plane (SN-FH 9£). The molars were not extruded.
fi Labial inclination and position of the upper incisors in
accordance with the profile (U1 — A-Pog 37, 11 mm)
and
fi 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.

Treatment plan — Mechanotherapy

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
Stockli 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 | canine rela-
tionship. The registration was 5 mm high. Furthermore,
Adams clasps were placed on the upper first permanent
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Stockli T- Teuscher TAUUO O Ot<0AE, U-~Ufi U00- TA UED
oTTE™ OA Af%Te™ ~ O%0 =~ AOUT-U~Te0A™ 0UO - TUTTETSi
00~ AGAUAO OtEU< 00O £,,0™ U~0 GAOAETOO0 AOTE ™0 (FT.
5). ¢A0 “UECETO OF<1ET-0 AT-U<Ut- ~ AUOE-~ U~0UUO-
E<~ 0 -~ fil ™~ 00 -TUTETi A ATUAROfiU- O~ U0 1000 UUE-
VETHiUEO U~0 "AFTETO0 A EE-OAEO0 U0 0~ T-ETeU™ U0Te-
=0, A0O E~ AUO- T-£ Ot AT™00ETe™ A FE¢ORA™ U~0 Te U™
00Te~0  -UnlAf0-0 ATAT1AUA™. ¢AO oAiOA  UOU ¢1At-
Wi 0B VB~ Te0E~ AU-T1<™ T-Ug UEO T-U-AU-E<, E
0 &- T<E1ETA T-U¢, 2 mm 0 AT Ufi™ - fi UEO 1o0E,
T-U; UEO O Ov-  -U-UEUOHOU-0 O%OOUET< U alE A¢TE™ 1.
A0 £,,07 UE” T-U-AU-E<™ <0-0 5 mm. @ £ Ufi01AU- 0O O-
1AU<IET-0 QU0 TE ¢0ET- ¢ATE0UU- Adams U0~ &0~

UOUO™ TfiOEI0™~ AOT B0, At- U”ATUGUECE, T- 107 T+
¢0™ 0O0UOTE-Ti UFiTO. AO T<TO™ U0 AT~ UAUETO0 UTATOO
U0~ AI~0U0T - UETOE UfiTO™ LU0 O Of<aETA, OUUA -~U¢, 0-
EUc0070 Ta VLU0 ¢0~ UOUO™™ TfioE10~ AOTE0™ T-¢
<0-0 TAT-T100- U0~ U- ¢0~, OOIA E %A1~ OUE UE
WE0-TE~ olTE~ 0-  TEOE; A £i00 U0 %~0-Ufi  AUEOOFiUADO
U- ToOUU- -0L0U-0E™ (0FT. 6). vE -U- 0~ WO O Oi<-
OAE ™0 ATUAUETO0 UTATOO  U-AT-U0 OE<1ET-0T-Ug UE
WATUAUE U~ 0A%D>-. MUE U~ 0AkD>- -~U<, U0 TeAA10™ UE™
wi0-TE™ -~T<1ETA OA 500 gr -0; TA"U¢ T-£ E 0%00-0E

U0~ 000 -0U1Ad< <U-0 0- U0 OrAUA U0 TE ¢OET- T-EU0
AT~0UOT - UETHi UfiTO 16 OUA™ 10 24~ UO.

oo OUATo0T-0- 1A0- M-~

vV -0180<™ <U-0 Bk -0AU- 0~0AUAGDETO™ T-E 1AV - fi 11
T<0A~ A HAL 1ETA O%00UET< U o0E A TE™ 1 A0O %OU10-
1IETA T<U™~EOUE fiOUE- T-E TAUETO™ET-U-THiUTEE  Ufi-

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.

Treatment results

The patient was particularly cooperative and 11 months
later, Class | 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 Bjork & 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 81k -80k,
Lande 91£-90%) or at least remained at the same level
taking into consideration the remodeling at the N point.
The SNB was increased (73F—75k, FH-NPg 84k -85k).
Angle ANB was reduced by 3£. In the vertical plane, a
slight backward rotation of the maxilla was noted (SN-PP
6k - 7k), while the mandible grew to a more favorable

OETfi0- 5. AO TAHIO™UAETTi TE ¢ OET - 1A~ Om0 o™ Af- UEO AE-UTOA< %~0¢ 1A~0 AT~0UOT - UiT<~ OU<UEIE™. a, Ufi0iE- fi,E, b, (0™ fi,.E.

Figure 5. The functional appliance with the receptors for the application of the high pull headgear. a, frontal view, b, above view.
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Figure 6. The patient immediately after the introduction of the
activator combined with the high pull headgear. a, en face, b,
profile.

direction (FH-MP 30k .29k, GoGn-SN 39k -37k).

- Relative to the teeth, on the sagittal plane, the upper
incisors inclined palatally (U1-PP 109f 102, U1-FH
113k -105%) and the lower incisors were slightly inclined
labially (L1-MP 89 -91%, L1-FH 61£-.60%). 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.

S——

aEIf|0 7. 00%0000T - (£Ta™ E~U0AU - BXA 1Al (0 o0-~UE™ UOUE™ E¢UE™ OUn0%O0UT<™ 1AU- Ab-~, 11 T<OA™ TAl;. a, WAlte fi,E, b, Ufi0it- fi,,E,

-UF0UAU< i E.

Figure 7. Intraoral photos after the end of the first phase of orthodontic treatment, after 11 months. a, right view, b, frontal view, c, left view.
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dETfi0- 8. 91~ 0001 - (T~ ETU0-
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b-"a T-Ug 1o~ 0, b, U0-
BT, c, 1A~- TfildT0.

Figure 8. Extraoral photos after
the end of the first phase of
orthodontic treatment. a, en
face, b, profile, ¢, smiling.

OETIO- 9. O0%E TADE T-
A~ TAE-TOTAUGET< -TUE-
UE~ UOUE™ E¢UE™ 0U10-
LOOUT<™ 1AU- Abo-~

Figure 9. Intermediate
lateral cephalometric x-
ray after the end of the
first phase of treatment
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okTAi0- 10. VETTA >1A0E 000 VAUUET=00 oU-TO U0~ EnlOAMOT™

0000, T- 10~ T-£ IA V00, OUF A0 10, ™0 T-A™0 TAE-TOTA-

UETO0 -TUFOOAU-EFOO:  UEO (T TA “UOT-) T-E TAlg, (TATTEO0) UEO
UOUE E¢0E UE™ 1A0- M-~

Figure 10. 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.

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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Figure 11. Initiation of the second phase of treatment, which
initially included intrusion of the incisors.

Figure 13. Final intraoral photos. a, right view, b, frontal view, c,
left view, d, upper arch, e, lower arch.
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Figure 12. After the intrusion of the upper incisors.

cephalometric analyses showed (Table 1, Fig. 17), that
the mandible continued growing backward and down-
ward (FH-MP 29%32%, PP-MP 28f-33k, GoGn-SN
37k -41F) while the maxilla rotated towards its initial
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Figure 14. Final extraoral
photos. a, en face, b, profile, c,
smiling.
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Figure 15. Final orthopantomogram.

position (SN-PP 7k -5F), 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 (U1l-FH
105£ -109%, U1-PP 102f -105%, U1-APog 24£ —29F). The
lower incisors slightly proclined in relation to the profile
(L1-FH 60f -56f, L1-APog 21%-24F) 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.

DISCUSSION

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; Stockli and
Teuscher, 1994). This modification of the headgear is also
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Figure 16. Final lateral
cephalometric x-ray.
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Figure 17. Superimposition (SN) of the three lateral cephalometric
x-rays: initial (blue color), progress (red color) and final (black
color).
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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
(Bjork, 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 Il 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 (Stockli
and Teuscher, 1994).

The overjet correction rate, is reported to be faster in the
first six months (Imm 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; Stdckli 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;
Stockli and Teuscher, 1994; Graber, 2000).
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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).

CONCLUSIONS

In selected Class Il, 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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Figure 1. Evaluation of lateral cephalometric X-rays.
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FH - SN 6F 4F 8k Ok Ok Ok
MP - PP 20k 17k 23k 30k 28k 33k
UPPER FACE HEIGHT 44% 44% 45% 44% 44% 43%
LOWER FACE HEIGHT 56% 55% 56% 56% 56% 57%
Dental relationships
V&O0UTo™ 0 o0A
AB - FOP 90,1k 80,75k 96k 80k 88k 85k
FOP - PP 11,3k 9,6k 13,8k 12k 14k 13k
Ul-FH 110k 105k 115k 113k 105k 109k
U1- PP 110,2k 105k 115k 109k 102k 105k
Ul- APog 22k 19k 25k 37k 24k 29k
Dist 1 - APog 2,7 mm -1 mm +5mm 11 mm 6 mm 6 mm
L1-FH 65k 60k 70k 61k 60k 56k
L1- MP 91,4k -8,5k +7k 89k 91 92k
L1-FOP 72,3k 68,6k 76,7k 70k 71k 68k
L1 - APog 23k 20k 26k 25k 21k 24k
Dist L1 - APog 0mm -2 mm +3 mm -1 mm 2mm 4 mm
Ul-L1 135,4F 139k 150% 129k 135k 128k
Soft tissues
a.T.10 t006»
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 78k T3k 83k 64k 67k 66k
Additional measurements
a £ Ufi0 v AUR~ TAVO<ORE
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) (142)
Difference 17 mm 19 mm 19 mm
GoGn - SN 32k 30k 34k 39k 37k 41
SN - PP 8,5k Tk 10% 6F Tk 5k
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%
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A A0 U~0 ADTE ™0 A0-E U-EO™ TAA-THUAUO™ , - 1107
- filE B OTAU-TOEO< 00 000 00010 »Unt0 A » A%O
(Ben-Bassat, 1986). f; OfOf AUA“OEU™ UOU ¢1E0-0 0-
AT, 0070 U0~ Te U™ ADTE0™ U0 O1AUIOOU-~ AT - DUET<
AG™U- o0T- OUF T-UBUETe™ A EE¢ORRA™ U0~ AGAUAO OFE(<,
0 fil™" A €7 (Altenburger T- Ingervall, 1998).
VI~ 0AT-D- -UfilGE- AU U"UE AE - UTOA<™ AGAUAD-
OFE(< T-E %0 TA~0 AT~0UOT - UbT<~ OU<UEIE™, E %ffiln -
UE UE~ O%OO0UFT<~ U uUE™ %A0 OEATAU-E Al OTOTI<UG™
OUEO - £1EUE 10~ TOOk+ O™ (Stockli T-f Teuscher, 1994).
V U™ i~ %0 ~UE™ UE™ OUE fiOUE-~  UfiU- TE”, -0- EnUA-
-7, AOO OUE U~0uAf- TAEOOAU-E (Van Beek, 1982, Van
Beek, 1984; Bendeus, 2002). AQ »0 -U-UEU<1ETA T-E
OIEG AU U—0< T-~, UUEO O &»- E OUEfiOlE-  Ufil-TE
WOUTOIETA T-Ug UE %EcUTAE- 10 10~ ATl-1<007, 1A
U™ i 1.4 mm TEGE->",
M =00-UE 10 % 0¢TA™0 AT™UUOT - UET<™ UU<UETE™ 0000
U~ATATUETR00 -U01A0< <0-0 500 gr -0; TAUg, fi =~
U~00<00~0 OF  AUROUfiUAUGE U~AAU-EA™ (Remmelink T-E
Tan, 1991; Stockli T- Teuscher, 1994; Cura T-£ U70.,
1996; Altenburger T-f Ingervall, 1998). "A AUt UOUAF,
O O OA™ A Er~TAU-t B ToAROUE U7T,0T< UE™ 0~ AO¢-
107 UUEO %ifiUi~0E UE™ -071-D-7, OF % 0 1A 0~
-UT0$00-f U AEO- AO-E 1000 gr -0¢ TA™U¢ (Lehman
T-E Hulsnick, 1989; Stockli T-f Teuscher, 1994; Graber,
2000).
AO -TUTTETSi U0~ TE™-0<1-00™ ATUAFOfiU-0 OUE™ E -U0E-Ta™
- OE+0AE™ ~ AUOE-, AOO E ~ filT0F E = AUO- %f-UEU<-
1ETA ATAT1AUE, OUUA O -0U1h0<~ 0- T OUA 0- EOU; U0
TEGOET- T-f UE ToU-. 0 £ Ta00, %AO -E-FUmIETA U0
-TUTTETS TO UFT U0 00Te~0 TA UEO  UOU%OT>- AT, k-
UE~ 170 607 001270, §-U’ fiTE UEO £ -UIE -TUTTET0F ~
U0 100 DURIETFiUEO U~0 “AFTETO0 A EE-OAFO0 U0 60~ T-k
T~ 00Ta~0 T-EUED - E-UAU< U0~ - fi " AT"00FTa™ A f-
EcOMA™ Um0 TeU™ 001270, %A0 - OEAL 1ETA OFIAE ~ A-
UOE- - fiTIEOE 170 ¢0™ U0Ta™0 (Van Beek, 1982; Kigele,
1987, Dermaut T-t 070., 1992; Bondevik, 1995;
Altenburger T-£ Ingervall, 1998), 03UA E "AFTET< (™0 Te U™
(Deguchi, 1991; Remmelink T-f Tan, 1991; Dermaut T-E
U~0., 1992).
0 £ 00 OERTE At- 000 -UrAd< - OUATOX0 E TATUE UE™
TUOOFT <~ % ¢, UTAE-~ UE™ wAUAUE™ E¢ UE™ 10T, FOUOO T- g,
50% (Van Beek, 1982; Graber, 2000) T- 10~ T-fE - OE™-
A< UE~ OU10AO- 1ET<~ “ARU0~UAET<~ A AT, ¢ UA™,
N Ufi,TA,E U0 1AU- ATUETOO A B0¢UA~OT-EEAT-A"-

A< MOETOO U™T AU-0T¢U~0, T- 1p0U-U-£ %FUTOTE, %ifilk OF
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