Case Report

Use of Onplants as Stable Anchorage for Facemask Treatment:
A Case Report

He Hong?; Peter Ngan®; Han Guang Li¢; Liu Gong Qi¢; Stephen H.Y. Wei®

Abstract: A hexagona onplant of 7.7 mm diameter was placed on the palatal bone of the maxilla in
an 11-year five-month-old female patient with a Class |1l malocclusion and midface deficiency. Elastic
traction (400 g per side) was applied from a facemask to the onplant at 30° to the occlusal plane 12 hours
per day for 12 months. The maxilla was found to have displaced forward and downward by 2.9 mm. The
mandible was rotated downward and backward. There was a 3° increase in mandibular plane angle and
an increase in the lower face height. Clinically, there was a significant improvement in midface esthetics,
noted by an increase in fullness of the infraorbital region and correction of the skeletal discrepancy between
the maxillary and mandibular jaw relationship. Contrary to the reports that use teeth rather than onplants
as anchorage, there was no forward movement of the maxillary molars and minimal extrusion of the
maxillary molars. These results suggest that onplants can be used as an extremely stable anchorage for
maxillary orthopedic facemask treatment. (Angle Orthod 2005;75:453-460.)
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INTRODUCTION

Protraction facemask has been used in the early treatment
of Class Il patients with maxillary deficiency or mandib-
ular prognathism (or both).*- The objective of the treatment
is to displace the maxilla forward by the application of
force from the facemask to the facial sutures through the
dentition. However, clinical studies have shown that the oc-
clusal changes are a combination of skeletal and denta
changes that resulted in forward movement of the maxilla,
proclination of the maxillary incisors, downward and back-
ward rotation of the mandible, and the retroclination of the
mandibular incisors.*”

Most of these studies used tooth-borne devices as an-
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chorage for maxillary protraction. Significant anchorage
loss has been reported using anchorage devices such as the
maxillary expansion gppliances, Nance and lingud arches.*®
These undesirable effects include excessive forward move-
ment of maxillary molars and maxillary incisors and extru-
sion of the maxillary molars, especially in Class |11 patients
with a maxillary arch length deficiency and open-bite ten-
dency. There is a need for a device that can provide an
extremely stable and fixed anchorage for maxillary ortho-
pedics to alow a pure forward movement of the maxilla.
The use of ankylosed primary canines as anchorage for
maxillary orthopedics is a viable alternative method.5°
However, it limits the time available for treatment because
the anchored teeth inevitably resorb as their permanent suc-
cessors erupt. Osseointegrated implants are another viable
adjunct to facemask therapy. Implants have been demon-
strated to be biologically compatible with applied ortho-
dontic forces.’*!* They have also been shown to resist or-
thopedic forces in animal modelst?** and clinical situa
tions.** However, patients who need orthodontic treatment
generaly have a complete dentition with no available sites
for implant placement. Some investigators have used the
retromolar area,'> zygomatic buttress,*® or palatal regiont”
as aternative sites. Umemori et al*® applied titanium mini-
plates to the mandibular corpus area and used them as an-
chorage for the intrusion of a mandibular posterior segment.
Erverdi et al'® used zygomatic anchorage for the treatment
of anterior open bite. Singer et a° placed implants in the
zygomatic buttress of the maxilla and used it as anchorage
for facemask therapy. Thisis quite ideal because the fixture
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TABLE 1. Changes of cephalometric measurements (° and mm) of onplant patient before treatment (T1) and after 12 months of treatment

with protraction facemask (T2)

T, T, T,-T,
Maxillary position (SNA) 76.0 80.2 4.2
Mandibular position (SNB) 78.2 76.5 —-1.7
Sagittal jaw relation (ANB) —2.2 3.7 5.9
Palatal plane angle (Ans-Pns/SN) 11.2 8.8 —-2.4
Mandibular plane angle (Tgo-M/SN) 36.8 39.0 2.2
Lower face height (Ans-Me) 65.2 68.8 3.6
Occlusal plane angle (OL/SN) 7.0 18.8 11.8
Overjet -3.0 +2.0 5.0
Maxillary incisal angle (Isi-lIsa/SN) 98.9 95.5 -3.4
Mandibular incisal angle (lii-lia/Tgo-M) 89.0 89.0 0.0
Maxillary length (Co-A) 77.9 83.9 6.0
Mandibular length (Co-Gn) 107.0 111.2 4.2
Maxillo-mandibular difference 29.1 27.3 1.8
Wits” analysis —6.1 -1.0 5.1

was placed on basal bone rather than alveolar bone, and
there were no adjacent tooth structures. The main disad-
vantage is the extent of the surgical procedure and the soft
tissue irritation associated with the location of the fixture.

Use of onplants for orthodontic or orthopedic anchorage
is a new area of research and investigations on this subject
are limited. In 1995, Block and Hoffman®® reported the suc-
cessful use of an onplant, a subperiostea disk, as ortho-
dontic anchorage in an experimental study in dogs and
monkeys. An onplant is arelatively flat, disk-shaped fixture
with a textured, hydroxyapatite-coated surface for integra-
tion with bone. These authors reported that the new device
could resist continuous orthodontic force up to 11 oz. Feld-
man et a? presented the clinical procedures to produce
rigid fixation for selected teeth with a palatal onplant. Jans-
sens et a? presented a case report on using onplant as
orthodontic anchorage to extrude two impacted molarsin a
patient with tooth aplasia. The use of an onplant as absolute
orthopedic anchorage for maxillary protraction has not been
reported in the literature. The purpose of this case report is
to report the use of an onplant as absolute anchorage for
orthopedic facemask treatment in a young patient with a
developing Class |11 malocclusion.

CASE REPORT

An 11-year five-month-old Chinese female was seen in
the Department of Orthodontics School of Stomatology,
Wuhan University, Wuhan, Hubei Province, China. Extra-
oral examination revealed a concave facial profile charac-
terized by a maxillary retrusion with hypoplasia of the in-
fraorbital region. Intraoral examination revealed an anterior
crosshite with a reverse overjet of 3 mm (Figure 1). There
was no anteroposterior centric relation discrepancy on clo-
sure. The transverse width was within normal limits with a
dental crosshite in the premolar region. The maxillary mid-
line was centered in the face and the mandibular midline
was off two mm to the patient’s left side. The maxillary
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incisors were within normal limit (upper incisor to palata
plane = 110°), and the mandibular incisors were dlightly
retroclined (lower incisor to mandibular plane = 89°). The
molar relationship was half-step Class Ill. There was
crowding in both the maxillary and mandibular arches with
a blocked-out maxillary right canine. Temporomandibular
joint function was normal. There was no pain on palpation,
no clicking, popping, or crepitus noise, and a normal range
of motion.

Cephaometric analysisindicated amild skeletal Classl|
pattern due to a retrusive maxilla (SNA = 76°, SNB =
78.2°, ANB = —2.2°). The occlusal plane was tilted 7° to
SN and the mandibular plane was 36.8° to SN (Figure 2).

Treatment plan

The patient was concerned about her dental and facial
esthetics. Two treatment plans were discussed with the pa-
tient and her parents. Thefirst option was to delay treatment
until growth was completed and then use orthodontic treat-
ment in combination with orthognathic surgery to advance
the maxilla. The second option was to use a facemask com-
bined with orthodontic treatment to correct the anterior
crosshite and improve facial esthetics. The patient chose to
proceed with the latter because of a desire to improve her
dentofacial appearance. The patient was informed that al-
though facemask treatment may be able to correct the an-
terior crosshite, it did not eliminate the possibility that or-
thognathic surgery may eventually be needed to correct the
jaw discrepancy. Because of the severe arch length defi-
ciency in the maxillary arch, the use of an onplant as an-
chorage for maxillary protraction was suggested. The pa-
tient agreed to the placement of an onplant and treatment
with maxillary protraction for approximately 12 months
followed by fixed orthodontic appliances to eliminate
crowding of the dentition.
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FIGURE 1. Pretreatment extra-oral and intra-oral photographs.

Treatment progress

A 7.7-mm hexagonal onplant (Nobel Biocare, Gotenberg,
Sweden) was surgically placed on the flat part of the palatal
bone near the maxillary molar region. An incision was
made in the palatal mucosa from the premolar area toward
the midline. The tissue was tunneled under in full-thickness
fashion, past the midline to the eventual implantation site.
The onplant was then dlipped under the soft tissue and
brought into position, and the incision was sutured. The
onplant was placed as close to the midline as possible but
not on the midsagittal maxillary suture, so as not to disturb
lateral growth with the surgical operation. A vacuformed
stent was worn for 10 days to place pressure on the onplant.
This step was crucial to minimize the movement of onplant
during osseointegration, which took approximately three to
four months.

Once integration was achieved, the onplant was exposed,

its cover screw removed, and an open-tray impression was
taken. A simulated implant was used in pouring the work-
ing cast. A transpalatal arch was attached to the onplant
and soldered to a silver cast splint, which was connected
to all the maxillary teeth (Figure 3A).

Maxillary protraction was started four months after
placement of the onplant. A Petit facemask (Ormco Cor-
poration, Glendora, Calif) was fitted with elastics that de-
livered approximately 400 g of force on each side (Figure
3B). The force was directed from the canine area, 30° from
the occlusal plane, to counteract the anticlockwise rotation
of the palatal plane. Patient was instructed to wear the fa-
cemask for 12 hours per day. Traction was continued for
12 months until sufficient clinical movement of the maxilla
had been achieved to improve the midface esthetics. At the
end of the protraction period, the onplant was removed us-
ing a surgical elevator. All surgical procedures were carried
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FIGURE 2. Pretreatment lateral cephalometric radiograph.

FIGURE 3. (A) Placement of onplant and cast splint as anchorage for maxillary protraction. (B) Protraction facemask with elastics pulling 30°
forward and downward from the occlusal plane.
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FIGURE 4. Twelve-month progress extra-oral and intra-oral photographs showing improvement in midface profile and overjet.

out under local anesthesia. The peri-onplant soft tissue
healed uneventfully within two weeks. The patient’s accep-
tance regarding surgical effects was positive, and postop-
erative pain and discomfort symptoms were negligible.

Discussion of treatment results

The application of an anteriorly directed force from a
facemask to an osseointegrated onplant placed in the palatal
bone resulted in a significant improvement in midface es-
thetics (Figures 4 and 5). This was noted by an increase in
fullness of the infraorbital region and the correction of the
skeletal discrepancy between the maxillary and mandibular
jaw relationship (ANB from —2.2° to 3.7°, Wits from —6.1
mm to —1.0 mm). Pre- and post-treatment cephal ometric
radiographs were superimposed on the anterior cranial base
structures at Sella as described by Bjork and Skieller? to
demonstrate the skeletal changes (Figure 6 and Table 1).

To verify whether the onplant was stable during appli-
cation of orthopedic force, superimposition was also per-

formed on the lingual contour of the maxilla dong ANS-
PNS to detect any movement of the onplant.

The results showed no movement of the onplant during
both the six-month and 12-month period of protraction. The
onplant was then used as an internal reference point to mea-
sure spatial movement of the maxilla, which was found to
have been displaced 2.9 mm horizontally and 2.9 mm ver-
tically during the 12-month period of protraction. This
movement is more than the average horizontal movement
of two mm reported by other investigators using tooth-
borne appliances as anchorage for a facemask alone or in
combination with expansion techniques.*-¢

It has been shown that transverse expansion of the max-
illamay result in an anterior movement of point A, and the
whole maxillary complex may be movable up to seven to
eight years of age.®* Because the maxilla articulates with
nine other bones of the craniofacial complex, palatal ex-
pansion may disarticulate the maxilla and initiate cellular
response in the sutures, alowing a more positive reaction
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FIGURE 5. Six-month progress lateral cephalometric showing improvement in overjet.

Before Treatment

12 months treatment with
facemask

FIGURE 6. Superimposition of 12-month treatment radiograph with pretreatment radiograph.
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to protraction forces.® It is therefore of interest to note that
in the present case report, no transverse expansion was nec-
essary to obtain a similar amount of displacement of the
maxilla.

Superimposition of the pre- and post-treatment cephalo-
metric radiographs on the lingual contour of the maxilla
revealed no mesial movement of the maxillary molars. This
isin contrast to maxillary protraction with tooth-borne ap-
pliances that usually results in mesial movement of max-
illary molars and the loss of arch length.*-¢ The maxillary
palatal plane angle was tipped 2.4° in an anticlockwise di-
rection despite the 30° downward and forward pull of the
facemask to counteract such a rotational effect. Thisis ac-
ceptable when protraction is carried out along the occlusal
plane below the center of resistance of the maxilla.?> Long-
term studies with protraction facemask have shown that this
effect was transient with the palatal plane and returns to
normal inclination four years after completion of maxillary
protraction.®

The occlusal plane angle was increased 11.8°. Extrusion
of the maxillary molars was not observed. This differsfrom
facemask treatment with tooth-borne appliances where a
change in the occlusal plane is a combination of downward
movement of the posterior nasal spine and extrusion of
maxillary molars.*® The 3° increase in the SN-mandibular
plane angle and an overall increase in the lower face height
by 3.6 mm are similar to those reported by other investi-
gatorst and is caused by the downward movement of the
maxilla and downward and backward rotation of the man-
dible. These transient changes are favorable for dental cor-
rection in brachyfacial individuals with deep overbite.
Long-term studies showed a return of the mandibular plane
angle to pretreatment level four years after protraction face-
mask treatment.?

Long-term stability of early facemask treatment depends
on the ability of treatment changes to compensate for sub-
sequent growth, which is usually unfavorable. Elimination
of dental changes such as extrusion and mesial movements
of upper molars by using onplant as anchorage may be
helpful in improving the stability of facemask treatment.
Another advantage of using onplant as compared with im-
plants as anchorage is that onplant can be placed anywhere
on the anterior part of the hard palate. In contrast, place-
ment of implants in this area creates a potential risk of
damage to the roots of adjacent teeth because of the length
of the implant fixtures available. Placement of an implant
on the anterior part of the hard palate would not only have
arisk of root damage of anterior teeth but aso the risk of
penetration of the nasal floor.

Clinicians should be aware that complications such as
soft tissue irritation can develop after placement of an on-
plant. Thisirritation usually subsides over a two-month pe-
riod. Other possible problems that could arise include the
failure of integration and loosening of the onplant because
of torsional force.?’
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CONCLUSIONS

This is the first report of the orthopedic treatment of a
young female patient with significant maxillary hypoplasia,
using an onplant to achieve skeletal anchorage along with
maxillary protraction to correct the anterior dental crosshite
and improve the skeletal discrepancy.
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