Case Report

Treatment of Class Il Maxillary Retrusion Case
Using Miniscrew (Nonextraction Treatment of
Adolescent Patient)
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ABSTRACT

Objective: This case report describes the protocol employed in the treatment of a patient with Class Il subdivision malocclusion,
with sagittal, transverse, and occlusal disharmonies.

Materials and Methods: Treatment included the expansion of the maxilla with a banded Hyrax appliance over a period of 14
days. After a retention period, the device was removed and a stainless steel transpalatal arch was attached. The maxillary arch
was bonded with MBT prescription brackets, and distalization of the left maxillary first molar commenced on a 0.016 X 0.022-inch
stainless steel archwire supported by a miniscrew for indirect anchorage. After 4.7 mm of molar distalization, a Nance appliance
with a bite plane was placed, and the mandibular arch was bonded to continue treatment, which lasted 18 months. Mandibular
and maxillary fixed retainers were placed at the end of active treatment.

Results: Pretreatment and posttreatment records showed that vertical and sagittal skeletal cephalometric findings were stable.
Conclusion: A nonextraction and miniscrew anchorage approach for distalization is an effective treatment option for dental Class

Il correction. (Turkish J Orthod 2015;27:117-127)
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INTRODUCTION

In 1899, Edward Angle described 3 classes of
malocclusion based on the anteroposterior occlusal
relationship of the first permanent molars. Also
described was a Class Il subdivision in which the
molar occlusion was Class Il on one side and Class |
on the other.”

The different molar relationship reflects an
asymmetry in either one or both of the dental
arches, typically due to a loss of space when one
primary second molar has been prematurely lost.
Alternatively, an asymmetric discrepancy of the jaw
or dentition could be present? When a maxillary
molar is occlusally loaded, the induced stresses are
transferred predominantly through the infrazygo-
matic crest.® If, however, the molars are mesially
displaced, a large part of the bite force is
transferred through the anterior part of the maxilla,
resulting in compression loading of the buccal
bone.*
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Treatment choices to manage a Class Il subdivi-
sion malocclusion could involve extractions, a
nonextraction approach, or surgery depending on
the nature and extent of the problem. A nonextrac-
tion approach often requires distal movement of
maxillary teeth in order to achieve a Class | molar
and canine relationship. Distalization can be
achieved with the aid of an extraoral appliance, an
intraoral molar distalizer, a fixed functional appli-
ance, elastics, or the use of a miniscrew. Because of
problems with patient compliance, clinicians often
use appliances that need minimal patient coopera-
tion. Therefore, intraoral distalization appliances
have been introduced to reduce patient compliance
and apply continuous forces. While these appliances
are designed to minimize anchorage loss, flaring of
the anterior teeth and an increased overjet often
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Figure 1. Pretreatment extraoral photographs of the patient.
occur. Moreover, these appliances have disadvan-

tages related to laboratory time and expense. In

addition, as posterior teeth distalize, mandibular

facial height may increase due to an induced

clockwise mandibular rotation.® Placing a miniscrew

in the buccal interradicular cortical bone and using

elastics to distalize the arch is a simple and effective

approach that eliminates additional connectors and

has predictable and controlled outcomes.

The objective of the present article is to present
the nonextraction treatment of a patient presenting
with maxillary sagittal and transverse deficiency and
a dental Class Il relationship.

DIAGNOSIS AND ETIOLOGY

A 13-year 9-month-old boy was referred to the
Orthodontic Clinic with a chief complaint of anterior
crowding. The patient also reported a concern about
prominent maxillary canines. The medical history of
the patient revealed breathing problems during early
childhood.

A soft tissue assessment in the frontal view showed
a symmetric face with well-balanced vertical propor-
tions. There was a low asymmetric smile line, thin lips,
and no tooth display when at rest. A profile assess-
ment indicated that the patient had competent lips,
both of which were behind Steiner’s (S) and Rickett's
(E) lines. There were no signs or symptoms of
temporomandibular dysfunction (Fig. 1).

The patient had a Class Il molar relationship and a
posterior crossbite on the left side. Even though there
was no observable crossbite on the right side, the
correction of the lingually inclined mandibular teeth
would likely create a transverse discrepancy on that
side as well. No functional shift of the mandible was
detected. The maxillary midline was 2 mm to the right
of the mandibular midline and the facial midline. The
overjet was 2 mm and the overbite was 5 mm. Ten
millimeters of crowding was measured in the maxil-
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lary arch, and 5 mm of crowding was measured in the
mandibular arch with both canines in infraocclusion.
The maxillary arch was asymmetric because the left
first molar was displaced 3—4 mm more forward than
the right first molar. There was also a Bolton
discrepancy of 1.5 mm in favor of the mandibular
dentition (Fig. 2).

A panoramic radiograph showed normal root
anatomy and no evident caries (Fig. 3a). A
cephalometric analysis indicated reduced vertical
dimensions, a skeletal Class Il with slight maxillary
retrognathia, retrusive incisors, and a straight profile
(Table 1; Fig. 3b).

TREATMENT OBJECTIVES

The aim of the treatment was to correct the (1)
transverse, (2) sagittal, and (3) occlusal problems;
(4) incisal relations; (5) and maxillary midline, while
addressing a Bolton discrepancy. Additionally, the
aim was to (6) improve the profile and (7) smile
esthetics of the patient.

TREATMENT ALTERNATIVES

The skeletal Class Il status of the patient as a
result of maxillary retrognathia was considered not
severe enough to address with functional orthopae-
dic treatment or surgery. Since there was no genetic
history of a large mandible, and cephalometrically,
only a mild maxillary retrognathia existed, dentoal-
veolar correction was the treatment of choice. The
patient’s profile, vertical facial pattern, slight maxil-
lary retrusion, and narrowness of the maxillary arch
suggested a nonextraction approach.

TREATMENT PROGRESS

The maxilla was expanded with a banded Hyrax
appliance (Dentaurum, Newtown, PA, USA). After 14
days of activation, expansion was completed, and the



Figure 2. Pretreatment intraoral photographs of the patient.

device was left in situ for 3 months to provide retention
(Fig. 4). Following appliance removal and the bonding
of a 0.036-inch (0.91 mm) diameter stainless steel
transpalatal arch, the maxillary arch was bonded with
MBT prescription brackets possessing 0.022-inch
slots. The arch was levelled, without engaging the left
canine and after continuing alignment with 0.012,
0.016, and 0.016 X 0.016-inch nickel titanium arch-
wires, the distalization of the left maxillary first molar

commenced on a 0.016 X 0.022-inch stainless steel
archwire. A conical miniscrew (Ti-6Al-4V, Grade 5, TM
Trimed, Ankara, Turkey) 1.6 mm in diameter, 8 mm in
length and containing a 2-mm diameter eyelet hole in
its head to secure ligature wires and elastic thread was
inserted under local anaesthesia, between the maxil-
lary second premolar and first molar teeth. The self-
drilling miniscrew was placed 7 or 8 mm into the
alveolar bone at an angle of 20°-30° to the long axis of

Figure 3. (a) Pretreatment panoramic x-ray. (b) Lateral cephalometric x-ray.
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Table 1. Lateral cephalometric values of pretreatment, posttreatment, and 2 years after orthodontic treatment of the patient

Cephalometric Measurement Pretreatment Posttreatment 2 Years After Treatment
Skeletal analysis
Vertical plane
Go-Me-SN, degrees 28 29 29
Saddle angle, degrees 128 129 129
Articular angle, degrees, 143 146 146
Gonial angle, degrees, 116 116 116
Sum of inner angles, degrees 387 391 391
Jarabak ratio 84/124 84/126 84/127
67% 66% 66%
ANS-Me/N-Me ratio 65/124 68/126 68.5/127
52% 54% 54%
Maxillary height, degrees 62 61 61.5
Facial axis, degrees 87 88 88
S-Ar/ramus ratio 38/48 38/51 38/51
79% 74% 74%
Gonial ratio 47/66 48/67 48/67
71% 72% 72%
FMA, degrees 19 20 20
Y axis, degrees 61 62 63
Occlusal plane/SN, degrees 20 19 19
Occlusal plane/mandibular plane, degrees 9 10 10
Palatal plane/SN, degrees 9.5 9 9
Palatal plane/mandibular plane, degrees 17 19 19
Anteroposterior plane
SNA, degrees 73 75 75
SNB, degrees 74 74 74
ANB, degrees —1 1 1
N per-P A, mm -9 —6 —6
Maxillary depth, degrees 82 84 84
Dental analysis
Upper incisor inclination
I-SN, degrees 98 102 102
I-palatal plane, degrees 107 111 111
Lower incisor inclination
IMPA, degrees 85 96 96
Holdaway ratio 1/5 3/5 3/5
I-1, degrees 149 129 129
Soft tissue analysis
Nasolabial angle, degrees 102 101 101
Holdaway angle, degrees 7 6 6
Upper lip-E plane, mm -5 —6 —6
Lower lip-E plane, mm -5 -5 -5
Soft tissue convexity, degrees 168 175 175

the proximal tooth, and its head was adjusted to a level
2 mm above the mucosa® (Fig. 5). In order to avoid soft
tissue inflammation, the patient was instructed to
brush the transmucosal portion of the miniscrew.
Loading started immediately with a force of 150 g by
the use of a coil spring attached between the left first
premolar and molar, and by tying a ligature between
the miniscrew and the first premolar. The bracket
attached to the maxillary left second premolar was
removed to increase the length and working range of
the open coil spring. This indirect anchorage design
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allowed the coil to distalize the first molar, while the
bone anchor eliminated forward movement of the first
premolar. After the distalization of the molar, the
miniscrew was removed and replaced in a more distal
position, just mesial to the second molar. The
premolars were distalized against the first molar, which
was fixed to the miniscrew. Following molar distaliza-
tion, a Nance appliance with a bite plane was placed,
and the mandibular arch was bonded in the same
appointment (Fig. 6). A maxillary 0.016 X 0.022-inch
stainless steel archwire with step bends to maintain



Figure 4. Intraoral photographs after banded Hyrax activation.

space for left maxillary canine was inserted. Extrusion
of the canine was accomplished by a 0.012-inch nickel
titanium wire inserted into the lateral incisor, canine,
and first premolar brackets as an auxiliary archwire.
Active treatment spanned 18 months. Mandibular and
maxillary fixed retainers were provided, and posttreat-
ment and 2-year review records showed that the
occlusion remained stable.

CASE ASSESSMENT

The profile improved as evidenced by the post-
treatment extraoral photographs (Fig. 7). Class |

canine and molar relationships, a normal overjet and
overbite, and midline coincidence were achieved
(Fig. 8). Radiographically, the tooth roots appeared
well aligned (Fig. 9a). The incisors in both arches
were proclined (Fig. 9b), but negligible changes
were observed in the vertical dimension. While there
was no change in the sagittal position of B point, A
point moved forward, which may be a result of more
bodily forward movement of the maxillary compared
with the mandibular incisors (Table 1; Fig. 10). The
cephalometric values and extraoral and intraoral
photographs showed that the orthodontic treatment

Figure 5. Intraoral photographs of screw and passive open coil insertion.
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Figure 6. Nance appliance and leveling of the maxillary left canine by mini auxiliary archwire.

was stable 2 years after treatment (Table 1; Figs. 11
through 13). The extraoral images are in their
original format, but appear relatively, vertically
compressed in the postretention records because
of the subsequent weight gained by the patient.

DISCUSSION

This case report presents the successful treatment
of a patient with maxillary expansion and molar
distalization with the help of a miniscrew. The
posttreatment frontal photographs reveal adequate
gingival display, which endorsed the nonextraction
approach. In addition, the patient’s straight profile in
the postretention extraoral photographs reveals that
the new position of the incisors supported the thin lips
favorably and appropriately. It is speculated that
extraction approaches might induce unfavorable
dentoalveolar side effects such as tilting of the
occlusal plane, molar extrusion, maxillary and man-

dibular midline deviation, and secondary skeletal
changes in the frontal plane.” If extractions were
conducted to manage the crowding in this narrow
arch, maxillary arch length would reduce and there-
fore increase the sagittal and transverse discrepan-
cies that may have required surgery for correction.®
The expansion of the maxillary arch with a banded
Hyrax appliance was the treatment of choice to help
resolve the crowding and to correct the crossbite.
Since extraction of a premolar from the left side could
cause asymmetry, the segment was distalized. The
distalization could have been accomplished using
Class Il elastics, but elastics on one side only would
likely create an asymmetry in the mandibular arch and
a cant of the occlusal plane. In the treatment of an
adolescent patient, noncompliance mechanics could
also be decisive in delivering an acceptable result.
When a nonextraction treatment is planned,
intraoral appliances can be used to distalize the
maxillary molars 1 or 2 mm per month over 4 to 5

Figure 7. Extraoral photographs after orthodontic treatment.
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Figure 8. Posttreatment intraoral photographs, fixed retainers on maxillary and mandibular anterior teeth.

months; however, side effects like tipping and
mesialization of premolars, protrusion of maxillary
incisors, an increase in overjet, and a decrease in
overbite should be recognised.® Also, it has been
reported that the presence of second molars
increases treatment time and causes more tipping
and more anchorage loss."® Intermaxillary elastics
or fixed functional appliances have advantages and
also some disadvantages, depending on their

specific case.’ In the present case report, a

miniscrew was used to distalize the left segment,
starting from the first molar. As a result, a negligible
amount of incisor proclination and no premolar
mesialization occurred during molar distalization,
and no molar anchorage loss or occlusal tilting
occurred during subsequent premolar distalization.

The miniscrew used in the present case was
inserted in the buccal posterior region between the

Figure 9. (a) Posttreatment panoramic x-ray. (b) Lateral cephalometric x-ray.
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ANS-PNS@ANS

Figure 10. Cephalometric superimposition of sella-nasion plane at the point of sella (S-N@S) and palatal plane at ANS,
mandibular plane at menton (MP@Me), pretreatment (black) and posttreatment (red) tracing.

second premolar and first molar teeth and was
stable throughout treatment. Generally, the stability
of miniscrews depends on the thickness and
density of cortical bone, miniscrew design, insertion
technique and angle, distance to the roots of
adjacent teeth, oral hygiene, the amount of force
applied, and ultimately, the clinicians’ experi-

ence.'?'® The insertion of a miniscrew between
the second premolar and first molar was favorable
on the basis of the employed biomechanics and the
1.45 = 0.25 mm of cortical bone thickness present
in this area.’®?°

The distance between the roots of the adjacent
teeth and the width of the attached gingiva often limit

Figure 11. Extraoral photographs 2 years after orthodontic treatment.
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Figure 12. Intraoral photographs 2 years after orthodontic treatment.

the diameter of the miniscrew. In previous studies, a
1.6-mm maximum diameter miniscrew has been
recommended.?'=23 It has also been stated that the
length, which can be as long as 6-8 mm, is not as
important as the diameter.

In the present case, a force of approximately 150
g was applied for distalizing the first molar, while
the optimum force previously suggested has
ranged from 100 to 240 g. The need to distalize

the first and second molars required this level of
force.?42°

The miniscrew was used as an indirect anchorage
unit. This helped not only to prevent higher forces
from acting on the miniscrew but to avoid the
intrusion. The load on compact bone, which is near
or around the miniscrew used for direct anchorage,
is higher than the load created around an indirect
anchorage unit. The greater the number of support-

Figure 13. Panoramic x-ray, lateral cephalometric x-ray 2 years after orthodontic treatment.
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ing teeth that are tied to the miniscrew under indirect
anchorage, the less is the load applied to the bone
surrounding of miniscrew.

In the present case, the preference was to
distalize the first molar and then the premolars in a
2-step process, which achieved a total distalization
of 4.7 mm. This approach saved the miniscrew from
additional load and limited the possibility of early
loss. The distalization of the arch can be done as an
entire segment in 1 step or can be done in 2 steps
involving molar distalization first, followed by premo-
lar distalization. Since the present case had a
normal vertical growth pattern, parallel movement
of the distalized teeth did not have an adverse effect
on the vertical dimension.

The amount of distalization in the present case
was similar to that reported by others. The distaliza-
tion distance indicated by Saito et al.*" was 1.8 to
10.7 mm in an animal study. Sugawara et al.,**
suggested that the average amount of distalization
of the mandibular first molars was 3.5 mm at the
crown level and 1.8 mm at the root level, with 0.3
mm mean relapse. In a recent case report, the
mandibular dentition was distalized 5 mm and 2 mm
on the left and right sides, respectively.®®

A nonextraction and miniscrew anchorage ap-
proach for the distalization did not adversely affect
the cephalometric findings in the vertical and sagittal
skeletal planes. The differences between pretreat-
ment and posttreatment measurements were in
accordance with previous studies and were main-
tained successfully at 2 year review.3+°
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