
This article describes the use of 
miniscrews inserted in the 

zygomatic buttress for skeletal 
anchorage in a growing adoles
cent patient with a Class II, divi
sion 1 malocclusion.

Diagnosis
A 12yearold male in the 

late mixed dentition was referred 
by his dentist for orthodontic 
treatment. Initial examination 
revealed a skeletal and dental 
Class II malocclusion with a ret
rognathic mandible, a severe 
overbite, moderate overjet, and 

mild malalignment of both arch
es, including rotations and gener
alized spaces in the mandibular 
arch (Fig. 1). The facial type was 
hypodivergent. There was a slight 
Bolton discrepancy of 79% (norm 
= 77%), due to small maxillary 
lateral incisors. The anteroposte
rior position of the upper lip was 
within normal limits.1,2 The 
patient had a history of trauma to 
the maxillary left central incisor, 
as confirmed by the panoramic 
radiograph.

Cephalometric analysis 
(Fig. 2, Table 1) revealed a Class 

II, division 1 skeletal malocclu
sion (ANB = 6°) with a low man
dibular plane angle (GoGnSN = 
28°, FMA = 18°), reflecting a 
lowangle facial pattern and a 
procumbent interincisal angle 
(U1L1 = 128°). The maxilla was 
slightly protrusive (SNA = 83°), 
while the mandible was retrusive 
(SND = 73°, ANB = 6°).

Facial esthetic analysis 
showed 4mm of upper lip protru
sion with respect to the vertical 
line passing through subnasale 
(compared with Gianelly and 
Dietz’s reported normal range in 
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males of 23mm1), as well as man
dibular retrusion (Fig. 2A). Bass 
esthetic analysis2 showed upper 
lip protrusion, mandibular retru
sion, and the need for upper lip 
retraction and mandibular 
advancement to achieve a good 
profile (Fig. 2B). The body and 
ramus of the mandible were nor
mal; the symphysis was small, 
and pogonion indicated a skeletal 
chin deficiency.

326 JCO/MAY 2009

Fig. 1 12-year-old male patient with skeletal and dental Class II malocclusion.

Fig. 2 A. Pretreatment cephalometric tracing. B. Bass esthetic analysis.
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Treatment Plan

The primary treatment ob 
jectives were to reduce the over
bite, to achieve a Class I posterior 

occlusal relationship with bilat
eral canine occlusion and premo
lar guidance, and to improve the 
esthetics of the smile and profile 
while allowing for mandibular 

growth. Both esthetic analyses 
indicated a need to restrain the 
maxillary arch while advancing 
the mandible. Given the patient’s 
age, which ruled out orthognathic 
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TABLE 1
CEPHALOMETRIC DATA (STEINER, ASE, TWEED)

 Norm Pretreatment  Progress Post-Treatment

SNA 82° 83° 83° 83°
SNB 80° 77° 78° 79°
ANB 2° 6° 5° 3°
SND 76/77° 73° 74° 76°
GoGn-SN 32° 28° 32° 32°
Occlusal plane-SN 14° 11° 12° 13°
U1-NA 4.0mm 4.0mm 4.0mm 2.0mm
U1-NA 22° 21° 22° 22°
L1-NB 4.0mm 5.0mm 3.0mm 3.0mm
L1-NB 25° 25° 25° 25°
Pog-NB — 0.0mm 0.0mm 1.5mm
Po–1-NB (Difference) — — — –1.5
Interincisal angle 131° 128° 129° 130°
SN-ANS/PNS 8° 4° 5° 4°
ANS/PNS-GoGn 25° 25° 27° 25°
ANS/PNS-U1 110° 108° 108° 109°
Overjet 3.5mm 3.5mm 4.0mm 3.5mm
Overbite 2.0mm 3.5mm 5.0mm 2.0mm
FMIA 65° 63° 64° 64°
FMA 25/27° 18° 20° 20°
IMPA 90° 99° 90° 94°
Sn — 54.0mm 56.0mm 56.0mm
GoGn — 55.0mm 60.0mm 62.0mm

Fig. 3 After nine months of unsuccessful headgear treatment, before miniscrew insertion.
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surgery, and hypodivergent facial 
type, three different options were 
considered:
1. A twostage treatment process 
beginning with orthopedic stimu
lation of mandibular growth, fol
lowed by treatment with fixed 
appliances.
2. Singlestage orthodontic treat
ment with fixed appliances, using 
cervical traction to retract the 
maxillary teeth.
3. Singlestage orthodontic treat
ment with fixed appliances after 
extraction of the maxillary first 
premolars.

The first option, which 
might have required the use of an 
activator and headgear, would 
have demanded significant patient 
cooperation and an extended 
treatment time and was rejected 
by the patient and his parents. The 
third option was undesirable, 
because first premolar extractions 
in a patient with a hypodivergent 
facial type can worsen a deep bite, 
and attempting to open the bite 
could have led to excessive in 
trusion of the maxillary incisors.

Studies have shown that the 
mean difference in mandibular 
growth between an orthopedic 
approach and standard orthodon
tic treatment with fixed appli
ances is only about 1mm.3 Given 
the patient’s age and hypodiver
gent facial type, some remaining 
mandibular growth was expected. 
Therefore, the second plan, in 
volving Class II nonextraction 
treatment with fixed appliances, 
was selected. It was explained to 
the patient and his parents that 
because of the skeletal discrep
ancy, treatment would require full 

fixed edgewise appliances com
bined with cervical headgear, and 
that a lack of complete coopera
tion or an inadequate response to 
treatment might require a different 
approach involving the use of 
miniscrews, extraction of the max
illary first premolars, or surgery 
after the completion of growth.

Treatment Progress

Bidimensional brackets 
were bonded simultaneously in 
both arches, with .018" × .025" 
slots on the incisors and .022" × 
.028" slots on the canines, premo
lars, and molars.46 The mandibu
lar anterior brackets acted as a 
bite plate to help open the bite. 
Initially, .016" × .022" stainless 
steel wires were placed in both 
arches for leveling and alignment 
to improve the incisor angulation 
and open the bite. The maxillary 
wire was cinched so that the cer
vical headgear would apply a dis
tal orthopedic force to the max
illa, allowing mandibular growth 
to reduce the skeletal discrepan

Fig. 4 Anatomical location of 
miniscrews.

Fig. 5 A. After miniscrew inser-
tion. B. Cephalometric tracing with 
miniscrews in place.
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cy.7 Class II elastics were used for 
three months to help close the 
mandibular spaces, then discon
tinued to avoid flaring of the 
mandibular anterior teeth.

Headgear therapy was used 
for nine months, but compliance 
was poor, and the patient did not 
respond to motivational efforts 
(Fig. 3). After discussion of vari
ous treatment options, including 
Nance and Herbst* appliances 
and extraction of the maxillary 
first premolars, miniscrew inser
tion at the maxillary buttress for 
skeletal anchorage was recom
mended. Despite the invasiveness 
of this procedure compared with 
the other options, the patient and 
his parents agreed with the alter
native plan.

After making mucogingival 
incisions on the zygoma along the 
mesial wall of the maxillary 
sinus, above the maxillary right 
and left first molars, a periodon
tist inserted a cylindrical, 9.5mm 
Spider Screw** with an attached 
gold chain on each side (Fig. 4). 
Radiographs taken after mini
screw insertion at the time of ini
tial force application showed no 

major skeletal changes, confirm
ing the lack of efficacy of the 
headgear therapy (Fig. 5).

For immediate force load
ing, power thread was attached 
from the gold chain connected to 
the miniscrew to a sliding hook 
cinched on the maxillary arch
wire between the canine and lat
eral incisor. A full Class I occlu
sion was achieved in six months 
on the right side and in three 
months on the left side (Fig. 6). 
New .016" × .022" stainless steel 
archwires that incorporated the 
fully erupted second molars were 
used for finishing and detailing.

Brackets were removed after 
25 months of active treatment, 
and thermoformed upper and 
lower retainers were fabricated 
for fulltime wear. Two weeks 
later, a maxillary wraparound 
retainer and a mandibular Hawley 
retainer with occlusal rests on the 
first molars were delivered. The 
patient was instructed to wear 
them fulltime for the first six 
months and only at night thereaf
ter, gradually decreasing wear to 
every other night and then to one 
or two nights per week after the 
second year. The patient was told 
that if he felt any pressure, he 
should increase the frequency of 
wear, and that using the retainers 
indefinitely would help maintain 
the new tooth positions.5

Treatment Results

Despite the poor patient 
cooperation, all the original treat
ment objectives were achieved. 
The facial harmony and lip sup
port were improved, the smile 
was made more esthetic by broad
ening the maxillary and man
dibular arches, and Class I canine 
and molar relationships were pro
duced on both sides (Fig. 7). The 
dental midlines were aligned with 
the facial midline, and ideal over
bite and overjet were achieved. 
The final panoramic radiograph 
confirmed proper space closure 
(disregarding the band spaces, 
since the radiographs were taken 
on the day of debonding) and 
acceptable root parallelism 
(except for the maxillary right 
lateral incisor and canine).

Posttreatment cephalomet
ric analysis (Fig. 8) and superim
position of pre and posttreat
ment cephalometric tracings (Fig. 
9) showed skeletal changes in 
both arches, as would be expect
ed in a growing patient, with 
favorable downward and forward 
mandibular growth (Table 1). 
The lower anterior facial height, 
the Frank fort mandibular plane 
angle, and the GoGnSN angle 
were slightly increased, reflect
ing the downward rotation of the 
mandible.

Fig. 6 Six months after miniscrew insertion.

*Registered trademark of Dentaurum, Inc., 
10 Pheasant Run, Newtown, PA 18940; 
www.dentaurum.com.

**Registered trademark of HDC Company, 
Via dell’Industria 11, 36016 Sarcedo, Italy; 
www.hdcitaly.com. Distributed by Ortho 
Technology; www.orthotechnology.com.
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Discussion

In this case, skeletal anchor
age at the zygoma above the max
illary molars proved a good alter
native to the initial cervical 
headgear therapy, which was hin
dered by poor patient coopera
tion. The white spots and gingival 
inflammation seen on the post
treatment photographs are further 

indications of this poor compli
ance (Fig. 7).

Steps taken to ensure long
term stability of the treatment 
results included the maintenance 
of the intercanine dimension, the 
establishment of root parallelism, 
and the recommendation of indef
inite nighttime wear of wrap
around retainers.8 Stability of the 
overbite correction remains a con

cern. During mandibular space 
closure, a reverse curve of Spee 
was applied in the mandibular 
arch to maintain the bite opening. 
Slight intrusion of the incisors 
and extrusion of the molars were 
observed, in accordance with the 
findings of Mitchell and Stewart,9 
and the overbite can be expected 
to relapse by 2040%.10,11

Fig. 7 Patient after 25 months of treatment.
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Fig. 8 A. Post-treatment cephalometric tracing. B. Bass esthetic analysis.

Fig. 9 Superimpositions of pre- and post-treatment cephalometric 
tracings.
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