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ABSTRACT

The aim of the present study was to evaluate the effects of the miniscrew-supported, modified Hyrax appliance on bilateral distaliza-
tion of posterior teeth. A 15-year-old girl with Class Il malocclusion (end-to-end molar relationships, space deficiency for maxillary ca-
nine) underwent orthodontic treatment. The patient rejected tooth extraction. Then, she was treated with the miniscrew-supported,
modified Hyrax appliance. An activation of 1 mm per month was planned. Lateral cephalometric views were used to evaluate distal
movement. Distalization was successfully achieved at 4 months. No anchorage loss and incisor protrusion were noted. It would be
beneficial to choose this appliance for the distalization of maxillary molars in patients with maxillary incisor protrusion, as this appli-
ance does not cause anchorage loss in the upper jaw.
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INTRODUCTION

Class Il malocclusion is the most common type of malocclusion encountered in the practice of orthodontics.
Class Il malocclusion characterized by proclination of the maxilla and/or upper dental arch or retroclination of
the mandible and/or lower dental arch or combination of these is a type of malocclusion in which accurate di-
agnosis and appropriate treatment can yield successful outcomes (1). Distalization of the upper buccal segment
is one of the treatment options in cases with dental Class Il and skeletal Class | or Il malocclusion in which lower
dental arch is aligned properly (2). In addition to, when space deficiency is combined with missing or previous
extracted teeth and a tendency toward molar Class Il relationship, the first choice for providing space and solve
the problem is distal movement of posterior teeth.

Extraoral traction, one of the traditional techniques for molar distalization, is often a method to distalize maxil-
lary molar teeth (3). The application of various maxillary distalization appliances has recently shown clinical suc-
cess. Classical intraoral molar distalization techniques such as Schwartz plaque-type appliances, Wilson distaliza-
tion arches, coil spring appliances, distal jet, repelling magnets, and pendulum appliances are commonly used
(4-7). Herein, we report a female case with class Il malocclusion in whom orthodontic treatment was applied and
distalization was successfully achieved at 4 months.

CASE PRESENTATION
A 15-year-old female patient presented to our clinic complaining of crowded anterior teeth. Her past medical his-

tory was unremarkable. She had facial symmetry and balanced appearance with a slightly convex profile. During
intraoral examination, maxillary canine teeth were localized in the vestibule due to space deficiency in the dental
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Figure 1. a-h. Pretreatment-intraoral and extraoral photographs, lateral cephalometry, and panoramic radiograph; pretreatment photograpghs
of the patients (a); intraoral frontal image (b); intraoral right image (c); intraoral left image (d); intraoral photographs of the patients (e); intraoral
photographs of the patients (f); pretreatment panoramic film (g); pretreatment lateral cephalometric film (h)

arch, and with the exception of these teeth, all teeth including
second molar teeth erupted. The wisdom teeth were unable to
be visualized on panoramic view. There was space deficiency in
the maxillary arch and mildly crowded teeth in the mandibular
arch (Figure 1). The patient had dental class Il relationship. Ceph-
alometric examination revealed no skeletal problems.

The patient was offered two treatment options. The first option
involved the extraction of premolar teeth, and the second op-
tion involved distalization of maxillary posterior teeth, and the
patient accepted the second option.

Treatment Progress

The appliance was designed to produce a distalization force in
the upper molar teeth. The placement of two palatal miniscrews
(1.7°8 mm?) (Tomas Anchorage System, Dentaurum, Ispringen,
Germany) under local anesthesia was planned to be used as an
anchor unit of the appliance. The miniscrews were placed 6 to 8
mm distal to the incisive papilla and 3 mm distant to the mid-
palatal suture, and orthodontic bands were applied on the first
molar teeth.

Laboratory Process

A silicon impression was then taken after application of transfer
caps. Laboratory analogues were placed on the transfer caps, the
bands were positioned in the impression, and a plaster model
was made. Afterward, two standard abutments were screwed
on top of the laboratory analogues. Posterior legs of Hyrax were
welded to first maxillary molar bands. Anterior legs of Hyrax and
two screws were connected by welding anteriorly onto the two
abutments. The expansion vector was set anteroposteriorly.

After the maxillary molar teeth are temporarily inserted, the modi-
fied Hyrax appliance (Forestadent memory screw, Pforzheim, Ger-
many) was fixed on the mini-implants followed by the final seating
on the molars. While screwing the abutment screws, the modified
Hyrax was gently pressed onto the mini-implants to facilitate the
fixation. This distalization unit, with its two miniscrews and two
molar bands, provided stable and 4-point support for the appli-
ance when placed parallel to occlusal plane (Figure 2).

The modified Hyrax appliance (Forestadent memory screw,
Pforzheim, Germany) was used for the distalization of max-
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illary molar teeth. According to the manufacturer, the mem-  Lateral cephalometry was used to determine the amount of dis-
ory screw delivers a total force of 800 grams in activation of  tal movements. The stability of the appliance, miniscrews, and
every 1 millimeter. The Hyrax opening rate was 1.0 mm per  oral hygiene were evaluated at each one of the monthly appoint-
month. ments. After 4 months, the molars had distalized by 3-4 mm,

"

Figure 2. The appliance used in the study Figure 4. Vertical reference plane perpendicular from S to FH (SV)

Figure 3. a-h. Posttreatment-intraoral and extraoral photographs, lateral cephalometry, and panoramic radiograph; posttreatment photographs
of the patients (a); intraoral frontal image (b); intraoral right image (c); intraoral left image (d); intraoral photographs of the patients (e); intraoral
photographs of the patient (f); posttreatment panoramic film (g); posttreatment lateral cephalometric film (h)
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Table 1. Cephalometric variables at pretreatment (TO) and post-
treatment (T1)

Measurement Pre treatment (TO) Post treatment (T1)
SNA(°) 82 82.2

SNB(°) 78.9 80.4

SN-MP (°) 30 30.7

FMA (°) 26.1 27.8

Y angle (°) 59.5 60.9
SV-U1(mm) 70.3 68.7
SV-U6(mm) 42 393
SV-U7(mm) 32 28

Over-jet (mm) 3.8 34
Over-bite (mm) 1.6 2.2

UL-E (mm) -6.2 -6.2

SNA: angle between S-N and N-A; SNB: angle between S-N an N-B; SN-MP: angle
between SN and mandibular planes; FMA: angle between FH and mandibular
planes; Y angle (°): angle between SN to SGn; SV-U1(mm): SV (from sella, per-
pendicular to Frankfort Horizontal Plane); SV-U6(mm): distance from SV (from
sella, perpendicular to Frankfort Horizontal Plane) to U6; SV-U7(mm): distance
from SV (from sella, perpendicular to Frankfort Horizontal Plane) to U7v

and class | relationship in molars and premolars was obtained.
Post-distal driving extra-intraoral views were seen in Figure 3.
Cephalometric analysis was used to evaluate changes of molar
position, inclination, and mandibular plane angle (Figure 4). Or-
thodontic treatment was completed in a 13-month period. Molar
teeth were distalized, arch-length was increased at buccal posi-
tion, and malpositioned canine teeth were placed in the dental
arch. Dental class | relationship was established. Cephalometric
parameters before and after distalization and after treatment are
shown in Table 1. Written informed consent was obtained from
patients’ parents for the publication of treatment results.

DISCUSSION

In the present case, we evaluated the effects of the minis-
crew-supported, modified Hyrax appliance on bilateral distaliza-
tion of posterior teeth. The aim of the case was to remind clini-
cians and update information about miniscrew-assisted memory
screw unit for distalization of maxillary molars as a noncompli-
ance therapy.

Extraoral appliances such as headgear appliances offer the advan-
tage of stabilizing the anterior teeth, whereas these appliances
are associated with patient complaints and distal tipping and ex-
trusion of molar teeth. Furthermore, these appliances may cause
psychological problems and neck pain in the patients (2, 8).

The most significant disadvantage associated with classical intra-
oral distalization techniques is the anchorage loss. These appli-
ances use anterior teeth or palate as the anchorage unit similar
to Schwartz plaque-type appliances, Wilson distalization arches
and distal jet (3, 4, 6). This results in protrusion of incisors and
anchorage loss. The reason is that teeth move in response to the
repelling forces (9). To prevent undesired tooth movement, addi-
tional measures are often required during to support anchorage
teeth when maximum anchorage is needed during orthodontic

treatment (10). Thus, many interventions have been performed
for the use of tooth implants as an anchorage unit for orthodon-
tic appliances (11). According to many authors, hard palate is an
appropriate and temporary anatomic location for the placement
of implants (12).

The use of miniscrew-supported appliance in the present study
avoided these complications. The rigid arms of the screw did
not allow a spontaneous upright position of the molars during
the distalization period. The distal tipping of the molar crowns
may be disadvantageous for anchorage but, as shown in the
present study, the distalization appliance can be used as a re-
tention appliance, and thus any possible anchorage loss can be
prevented by leaving the appliance. In this case, the treatment
corrected molar class | relationship with distalization of mo-
lar teeth in a short period of 4 months and provided space for
normal positioning of canine teeth in the dental arch that are
thought to erupt in the vestibule without need for further inter-
vention. There are different views regarding distalization speed
and therefore treatment time in the presence of second molar
teeth. Some authors suggested that distaliziation speed was not
affected by the presence of second molar teeth, whereas oth-
ers reported decreased distalization speed (13, 14). Many stud-
ies on distalization of upper molar teeth reported upper molar
distalization between 2.5 and 6.4 mm within an approximate
duration of 1.5 to 13 months depending in the requirements of
the individuals (15). As distalization of molar teeth was achieved
in a parallel manner avoiding deviation in our case and second
molar teeth had already erupted, the mean distalization time in
our case was longer than those reported in the aforementioned
studies. Although deviation of molar teeth during distalization
seems to be reducing the treatment time, correcting deviated
molar teeth would be time consuming and would also cause an-
chorage loss as mentioned previously.

No complication occurred related to the miniscrews during the
distalization process. The most important advantage of the dis-
talization system used in the present study is the lack of need for
patient cooperation during the treatment and lack of anchorage
loss due to minimum protrusion of the incisors. It would be ben-
eficial to choose this appliance for the distalization of maxillary
molars in patients with maxillary incisor protrusion, as this appli-
ance does not cause anchorage loss in the upper jaw.

CONCLUSION

In conclusion, miniscrew-supported, modified Hyrax appliances
provide distalization of posterior teeth by reducing the treat-
ment time and avoiding undesired anterior teeth movement.
Therefore, as in our case, we suggest that miniscrew-supported
intraoral distalization appliances can be used in patients of all
ages with angle class Il malocclusion in whom the upper first
molar teeth have erupted.
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patient who participated in this study.
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