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A Ne w Anchor ag e Sit e f or the
T r eatment of Ant erior Open Bit e:
Z ygomatic Anchor ag e. Case Repor t
Nejat Erverdi, Prof Med Dent1/Tosun Tosun, Dr Med Dent2/Ahmet Keles, DDS, DMSc3
Aim: To assess the effectiveness of zygomatic anchorage for the intrusion of maxillary posterior teeth. Method: A male patient, 20 years 5 months of age, with 3-mm anterior open
bite with excessive maxillary posterior growth, was accepted for treatment. Titanium miniplates were fixed bilaterally to the zygomatic buttress area and 200 g of force was applied
unilaterally with 9-mm nickel-titanium coil springs between the vertical extension of the
miniplate and the first molar buccal tube. Later, the zygomatic site was used for maxillary
canine distalization. Results: The maxillary posterior teeth were intruded effectively and the
canines were distalized bodily, without anchorage loss, with the help of zygomatic anchorage. The patient was advised to maintain good oral hygiene throughout the treatment. This
noninvasive surgical procedure eased and reduced the operation time and did not require
headgear wear nor anterior box elastics for anterior open bite correction. Conclusion: The
zygomatic area was found to be a useful anchorage site for the intrusion of the molars over
a short period of time. Long-term stability of the bite closure should be assessed in future
studies. World J Orthod 2002;3:147–153.

lary and mandibular appliances. However, surgical
impaction of the maxillary posterior segment has
been considered the most efficient treatment option
in nongrowing patients.6
Complexity and the risks of surgical treatment
have forced investigators to search for alternative
clinical procedures to treat anterior open bite by
decreasing the posterior facial height. In recent
years, studies have been directed toward the use of
osseointegrated implants as an anchorage unit for
orthodontic purposes. 7–11 However, patients who
need orthodontic treatment generally have a full
dentition, and there are no available sites for
implant placement. Thus, alternative anatomic sites
are required, and some investigators have used the
retromolar area12 or the palatal region.13–17
Ohmae et al,18 in an animal model, and Umemori
et al,19 in humans, applied titanium miniplates to the
mandibular corpus area and used them as anchorage for the intrusion of the mandibular posterior segment. They achieved effective intrusion of the
mandibular posterior dentoalveolar segment and
corrected the anterior open bite. This could be an
effective treatment modality in patients with anterior
open bite due to overerupted mandibular molars.

nterior open bite is a difficult malocclusion to
treat and maintain. Most anterior open bite
cases are characterized by overeruption of the maxillary molars. Several treatment modalities have been
carried out by different investigators; Nielsen1 in
1991, Rinchuse2 in 1994, Kim3 in 1997, and Küçükkeleş et al4 in 1999 used fixed mechanics and vertical elastics to treat the anterior open bite. In all of
these treatment modalities, the correction was
found to be achieved with the extrusion of the
incisors. Dellinger and Dellinger5 have shown considerable success with magnetic intrusion of posterior
teeth, using rare earth magnets in removable maxil-

A

1

Professor and Head, Department of Orthodontics, Marmara University, Faculty of Dentistry, Istanbul, Turkey.
2Research Fellow, Department of Oral Implantology, Istanbul University, Faculty of Dentistry, Istanbul, Turkey.
3Assistant Professor, Department of Orthodontics, Marmara University, Faculty of Dentistry, Istanbul, Turkey.
REPRINT REQUESTS/CORRESPONDENCE
Dr Ahmet Keles, Halaskargazi Cad. Halas Apt. 275/4, Osmanbey
80220 Istanbul, Turkey. E-mail: keles@ortodonti.com

147

WORLD JOURNAL OF ORTHODONTICS

Erverdi et al

COPYRIGHT © 2002 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. NO PART OF THIS ARTICLE MAY BE
REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.

a

Fig 1
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Initial extraoral views.

a

Fig 2

b

Initial intraoral views.

Alternatively, the zygomatic buttress area could
be a valuable anchorage site to achieve effective
intrusion of the maxillary posterior segment. In this
article, the zygomatic buttress area was selected as
an alternative anchorage site for intraoral anchorage
and titanium miniplates were used as an alternative
to dental implants.

second premolar to first molar at the sulcular depth
region, over the attached gingiva. The mucoperiosteal flap was elevated to reach the zygomatic
process of the maxilla. The lower aspect of the zygomatic process of the maxilla was totally exposed by
blunt dissection. An I-shaped titanium miniplate
(Leibinger, Mühlheim-Stelten, Germany) was adjusted to fit the contour of the lower face of each
zygomatic process and fixed by two bone screws.
The long arm of the miniplate was extended into the
oral cavity from the incised wound. The hole at the
tip of the exposed plate served to attach a coil
spring for intrusion. After fixing the plate, the incision
site was closed and sutured. The patient was
advised to use antiseptic mouthwash for 1 week and
to use proper oral hygiene during this healing period.

SUBJECT AND METHODS
A male patient, 17 years 5 months of age, had 100%
incisor display and a posterior gummy smile during
smiling (Figs 1a to 1c). There was a Class II molar
relationship on both sides, 8-mm maxillary crowding,
ectopic maxillary canines, and 3-mm anterior open
bite (Fig 2a). He exhibited maxillary constriction and
excessive posterior eruption (Figs 2a to 2c).

Cephalometric method
Surgical method

Anteroposterior (Fig 3), panoramic (Fig 4), and lateral
cephalograms were taken. Five measurements were
made from the lateral cephalograms and two measurements were made from the anteroposterior
cephalograms (Fig 5).

A local infiltrative anesthesia was delivered bilaterally to both zygomatic sites of the maxilla. A 1-cmlong horizontal incision was made, extending from
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Fig 3 (left) Anteroposterior cephalogram of the patient showing two
titanium miniplates in the zygomatic areas and the transpalatal arch.

Fig 4

Panoral radiograph of the patient.

a

b

Fig 5 (a) Measurements on the lateral cephalogram. See Table 1 for key to abbreviations. (b) Measurements on
anteroposterior radiograph. RP, reference plane; 6.U6-RP, perpendicular distance from the buccal tube of the maxillary first molar to the reference plane; 7.U6-RP, inner angle between the reference plane and the axial inclination of
the maxillary first molars.
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Fig 6 (a) Occlusal view after the transpalatal arch was cemented (passing 3 mm from the palate). (b,c) Ni-Ti coil
springs were applied bilaterally between the hole of miniplate and the first molar buccal tube bilaterally.

a

Fig 7

a

b

Bodily canine distalization with the help of zygomatic anchorage.

b

c

Fig 8 (a) Three millimeter anterior open bite closure. (b,c) Bodily canine distalization, without any anchorage loss
and posterior intrusion. Note the decrease of the distance between the hole of the plate and the first molar tube.

Orthodontic treatment synopsis

thread was applied between the tip of the auxiliary
and the hole of the miniplate (Fig 7). Distal force of
100 g was applied at the level of the center of resistance of the maxillary canines while intrusion
mechanics was proceeding. Rapid bodily canine distalization was achieved without tipping and with no
anchorage loss (Fig 8). The anterior open bite was
corrected and a 1.5-mm anterior overbite was
achieved. Molar intrusion was retained with wire ligation to the miniplates throughout the treatment (Fig
9). Full bonded and banded therapy continued for 7
months. The appliances were removed after a Class
I canine relationship and an ideal overbite and overjet relationship were achieved (Fig 10). At the end of
fixed orthodontic treatment, better interdigitation
was achieved with 4 months of positioner wear (Figs
11 and 12).

Maxillary first premolars were then extracted. The
maxillary first and second molars were banded and
the first premolars were bonded. Segmental arches
were constructed for the posterior teeth. A
transpalatal arch was constructed from 1.5-mm
stainless steel round wire and bent 3 mm apart from
the palate (Fig 6a). 0.017  0.025-inch stainless
steel segmental archwires were engaged to both
sides, and 9-mm nickel-titanium (Ni-Ti) coil springs
(Masel, Bristol, PA, USA) were placed bilaterally
between the hole of miniplates and the first molar
tubes (Figs 6b and 6c). Intrusive force of 200 g was
applied. After 2 months, the maxillary canines were
bonded and rigid 0.017  0.025-inch wire auxiliaries were ligated for canine distalization. Elastic
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a

b

Fig 9 Retention of molar intrusion with ligature wires throughout the second stage of treatment.

a

b

c

Fig 10 (a) Intraoral frontal view at the end of treatment. Ideal overbite and overjet are shown. (b,c) Intraoral right
and left views at the end of the treatment. Class I molars and canines are shown.

Fig 11

a

Fig 12

Final extraoral views. Note the improved smile and profile.

b

c

Intraoral views of the patient after 4 months in retention with a positioner.
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Table 1
patient

Radiographic evaluation of the

SN-GOMe (degrees)
SN-OP (degrees)
SN-PP (degrees)
SNB (degrees)
G-Sn-Pg (degrees)
6.U6-RP (mm)
7.U6-RP (degrees)

Initial

Final

Difference

38
9
7
78
156
93
110

36
11
7
80
161
90
117

2
–2
0
–2
–5
3
–7

SN, sella-nasion; GoMe, gonion-menton; OP, occlusal plane; PP, palatal
plane; B, point B; G, glabella; Sn, subnasale; Pg, pogonion; 6.U6-RP, perpendicular distance from the buccal tube of the maxillary first molar to the
reference plane; 7.U6-RP, inner angle between the reference plane and the
axial inclination of the maxillary first molars.

Fig 13 (right) Cephalometric superimposition of the
patient.

The cephalometric measurements show that the
maxillary molars had been intruded 3 mm and
tipped buccally 7 degrees. The mandibular plane to
SN angle decreased 2 degrees and the SNB angle
increased 2 degrees. Cephalometric values and
superimposition are shown in Table 1 and Fig 13.
At the end of fixed orthodontic treatment, the
miniplates were easily removed by loosening the
screws from the zygomatic buttress area. No difficulty was experienced during the removal process
and the scar tissue healed quickly. The authors recommend maintaining the miniplates until the end of
the fixed orthodontic treatment because after
achieving effective molar intrusion in a few months,
the intrusion was maintained and stabilized with ligature wire ligation between the molar bands and the
miniplates.

Although the intrusion was successfully achieved,
buccal tipping of the posterior teeth was observed,
since the palatal bar was not sufficiently rigid to
withstand the buccal force. Buccal tipping of the
posterior teeth caused the elongation of the palatal
cusps of the molars, and occlusal interferences limited the autorotation of the mandible. Instead of a
transpalatal bar, the Hyrax appliance, with the screw
fully open, can be used to prevent buccal tipping
and, if it is necessary, the screw can be closed to
counteract the buccal tipping of molars.
This case presented maximum anchorage. In the
literature, headgear, Class II elastics, a Nance button, stopped archwires, and palatal implants have
been used to preserve the anchorage. In this
patient, zygomatic anchorage was used for canine
distalization. The results showed that parallel distalization without anchorage loss was achieved.
As mentioned earlier, implants in different sites
have been used for orthodontic anchorage by various investigators. The present treatment approach
can be questioned because it requires a surgical
procedure. However, the benefits of this treatment
alternative, in comparison with conventional treatments using extraoral appliances 20,21 (headgear)
and/or intraoral mechanics1–4 (anterior box elastics),
are significant. Molar intrusion, without extruding the
incisors, and bodily canine distalization, without any
anchorage loss, were achieved. At the end of the

DISCUSSION
Most of the time, open bite is due to overeruption of
the maxillary posterior segment. An effective treatment approach to correct anterior open bite is the
intrusion of maxillary posterior teeth and spontaneous autorotation of the mandible. This case report
shows that maxillary posterior intrusion and canine
distalization were achieved effectively with zygomatic anchorage.
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5. Dellinger EL, Dellinger EL. Active vertical corrector treatment—Long-term follow-up of anterior open bite treated by
the intrusion of posterior teeth. Am J Orthod Dentofacial
Orthop 1996;110:145–154.
6. Lawry DM, Heggie AA, Crawford EC, Ruljancich MK. A review
of the management of anterior open bite malocclusion. Aust
Orthod J 1990;11:147–160.
7. Ödman J, Lekholm U, Jemt T, Brånemark P-I, Thilander B.
Osseointegrated titanium implants—A new approach in orthodontic treatment. Eur J Orthod 1988;10:98–105.
8. Roberts WE, Smith R, Zilberman Y, Mozsary PG, Smith RS.
Osseous adaptation to continous loading of rigid endosseous
implants. Am J Orthod 1984; 86:95–111.
9. Roberts WE, Helm, FR, Marshall KJ, Gonglof RK. Rigid
endosseous implants for orthodontic and orthopedic anchorage. Angle Orthod 1989;59:247–256.
10. Roberts WE, Marshall KJ, Mozsary PG. Rigid endosseous
implant utilized as anchorage to protract molars and close an
atrophic extraction site. Angle Orthod 1990;60:135–152.
11. Turley PK, Kean C, Sehur J, et al. Orthodontic force application to titanium endosseous implants. Angle Orthod 1988;58:
151–162.
12. Higuchi KW, Slack JM. The use of titanium fixtures for intraoral anchorage to facilitate orthodontic tooth movement. Int J
Oral Maxillofac Implants 1991;6:338–344.
13. Bernhart T, Vollgruber A, Gahleitner A, Dörtbudak O, Haas R.
Alternative to median region of the palate for placement of an
orthodontic implant. Clin Oral Implants Res 2000;11:
595–601.
14. Triaca A, Antonini M, Wintermantel E. Ein neues Titan-Flachschrauben Implantat zur Verankerung am anterioren Gaumen. Inf Orthod Orthop 1992;24:251–257.
15. Turley PK, Shapiro PA, Moffett BC. The loading of bioglasscoated aluminum oxide implants to produce sutural expansion of the maxillary complex in the pigtail monkey (Macaca
nemestrina). Arch Oral Biol 1980;25:459–469.
16. Wehrbein H. Enossale Titanimplantate als orthodontische
Verankerungselemente. Experimentelle Untersuchungen und
klinische Anwendung. Fortschr Kieferorthop 1994;5:
236–250.
17. Wehrbein H, Glatzmaier J, Mundwiller U, Diedrich P. The
orthosystem: A new implant system for orthodontic anchorage in the palate. J Orofac Orthop 1996;57:142–153.
18. Ohmae M, Saito S, Morohashi T, et al. A clinical and histological evaluation of titanium mini-implants as anchors for orthodontic intrusion in the beagle dog. Am J Orthod Dentofacial
Orthop 2001;119:489–497.
19. Umemori M, Sugawara J, Mitani H, Nagasaka H, Kawamura
H. Skeletal anchorage system for openbite correction. Am J
Orthod Dentofacial Orthop 1999;115:166–174.
20. Abdullatif H, Keles A. A new method for correction of anterior
open bite. World J Orthod 2001;2:232–243.
21. Alcan T, Keles A, Erverdi N. The effect of a modified protraction headgear on maxilla. Am J Orthod Dentofacial Orthop
2000;117:27–38.

active intrusion stage, intrusion was maintained with
ligature wires until the end of the fixed orthodontic
treatment (Fig 9). The simple fixation techniques
(limited incision, reduced flap area, drilling with a
hand instrument) were well tolerated by the patient.
Patient acceptance of this treatment modality as an
alternative to the conventional Le Fort I surgery was
positive, and postoperative pain and discomfort
were negligible. The insertion technique for the miniplates to the zygomatic buttress required a 1-cm flap
opening to visualize the operation field. Drilling and
screwing were done with hand instruments to provide minimum trauma to the bone and minimize
overheating of the bone. Postoperative conditions,
such as edema and pain, were minimal.

CONCLUSIONS
Contemporary orthodontic treatment requires a
short treatment time, with minimal patient cooperation. Zygomatic anchorage can be used effectively
for molar intrusion and anchorage maintenance. No
compliance was required (no headgear, no anterior
box elastics), with the exception of good oral
hygiene. This noninvasive technique facilitates surgical procedures and reduces operation time.
In future studies, the number of the patients will
be increased and long-term stability will be assessed.
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