©2022 JCO, Inc. May not be distributed without permission. www.jco-online.com

Maxillary Expansion and Protraction
Using Mini-Implants and the Benefit

Direct Mechanism

BENEDICT WILMES, DMD, MSD, PhD
KATHRIN BECKER, DDS, PhD
JAN WILLMANN, DDS, DMD

NOUR E. TARRAF, BDS, MSDc, MRACDS, MOrth RCS

DIETER DRESCHER, DDS, MSC, PhD

axillary deficiency is a common orthodontic problem frequently found
in Class lll patients. A transverse deficiency is often associated with
unilateral or bilateral posterior crossbite,' while an anteroposterior
deficiency can be associated with an anterior crossbite or edge-to-edge

relationship.2

Rapid maxillary expansion has long been
considered the optimal treatment for transverse
maxillary deficiency?®; combined with a protrac-
tion facemask, it stimulates downward and forward
growth of the maxillawhile redirecting mandibu-
lar growth downward and backward.6-¢ Conven-
tional toothborne expansion and protraction appli-
ances produce many undesirable dental side
effects, however, such as buccal tipping, root re-
sorption, reduced buccal bone thickness, and de-
hiscence and gingival recession, usually resulting
from the heavy forces required.>* Protraction
forces from the facemask can also lead to mesial
migration of the dentition and anterior crowding.6

Mini-implants have recently been used to
share the load of expansion and protraction and
thus avoid unwanted side effects. In 2007, Wilm-
es and colleagues introduced the Hybrid Hyrax*
expander, which isanchored by two mini-implants
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in the anterior palate and two molar bands (Fig.
1157 Similar hybrid expanders, called miniscrew-
assisted rapid palatal expanders (MARPE), were
subsequently described by Garib and colleagues,
L ee and colleagues,®® and Moon and colleagues.20
Miniscrew-supported expanders can be effective
when used in growing Class |11 patients,52-27 al-
lowing skeletal maxillary protraction without the
common dental side effects.192324.28 Miniplates
offer an alternative to facemasks, enabling full-
time wear of protraction elastics and better verti-
cal control of the mandibular arch, as well as
improved patient acceptance. In addition, the use
of the alternate rapid maxillary expansion and
constriction (Alt-RAMEC)?%2% technique over a
nine-week period can enhance the response of the
maxilla to the protraction forces and produce
good results in children with more sutural matu-
ration.30-32
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Fig. 1 Hybrid Hyrax* for rapid maxillary expansion
with anchorage from two mini-implants and two mo-
lar bands.

KRAVITZ KEYS

&= This article introduces Benefit Direct** rings,
which are threaded extensions from a Hybrid
Hyrax frame.

&= Benefit Direct mini-implants engage the thread-
ed rings.

&= Together, they allow for an “appliance-first”
method of Hybrid Hyrax placement.

&= Coupling of the mini-implant with the appliance
is tight even if the insertion angle is not perfect.

To ensure stability and reliability of the mini-
implants, they should be placed in areas with the
best quality of cortical bone. Several cone-beam
computed tomography (CBCT) studies have found
the best bone to be located in the anterior palate,
in an areacalled the T-Zone.33-% With the original
Hybrid Hyrax, the mini-implants were placed para-
median to the anterior palate in the T-Zone, and
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Fig. 2 Benefit Direct** mini-implant attaches to Hy-
brid Hyrax frame using specially designed ring and
small fixation screw, providing tight connection with
as much as 15° tolerance in insertion angle. Long
intraosseous thread engages in palatal bone.

an impression or scan was then taken and sent to
the laboratory for fabrication of the appliance. To-
day, the appliance can be manufactured using se-
lective laser melting (SLM).36 The available metal
printing powders provide high rigidity, which is
especially important for expansion appliances. The
process can be streamlined further by using

*TADMAN, Gunningen, Germany; www.tadman.de.
**PSM North Americalnc., Indio, CA; www.psm-na.us.
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computer-aided design and manufacturing (CAD/
CAM) insertion guides, which facilitate safe and
precise insertion of palatal mini-implants in the
areas with the best bone. Moreover, these guides
alow for theinsertion of mini-implants and instal-
lation of the appliance in a single appoi ntment.3738

Whether the expander is made in the labora-
tory or three-dimensionally printed, the temporary
anchorage devices (TADS) are inserted before the
appliance is bonded. This method can be called
“TADsfirst.” An advantage of thisapproach isthat
the mini-implants can be used to anchor more than
one appliance—for example, arapid maxillary ex-
pander followed by aBenedider** for molar distal-
ization.® The device can easily be removed and
reinstalled for modifications or repairs. Although
two appointments are needed—one to insert the
TADsand asecond to bond the appliances—the use
of aninsertion guide avoidsthis problem. A further
disadvantage isthat the appliance may not fit prop-
erly if the manufacturing processis not completely
accurate. This may even occur when an insertion
guideisused, especially if thereisachange caused
by tooth eruption or movement between the original
scan and the insertion appointment.

As an dlternative to the TADs-first concept,
Carlson and colleagues proposed placing the expan-
sion appliance before the two to four mini-implants
are inserted (as with the MSE [maxillary skeletal
expander]).*° This protocol can be called “appliance
first.” A problem with this method is that the
mini-implant placement stesare limited by the pre-
fabricated nature of the appliance, which has built-
in channelsfor miniscrew insertion. It may be pos-
sble to shift the mechanisms forward or backward
to align the channelswith an area of good bone, but
itisunlikely that all the mini-implantswill conss-
tently end up in areas of the best bone quality, con-
sidering individual variations in patient anatomy.
This is especially pertinent in the posterior molar
region, where the bone height is only 1-2mm in
paramedian Stes 334 Additionally, because the con-
nection between the expander and the mini-implants
isnot rigid, the miniscrews have some play and will
tip as soon as the expander is activated.*

**PSM North Americalnc., Indio, CA; www.psm-na.us.
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To overcome these disadvantages, Willmann
and Drescher developed anew Benefit Direct sys-
tem, using a mini-implant with two threads: an
intraosseous thread to engage the bone and a
polyaxial upper thread to engage with the expand-
er (Fig. 2).© The upper thread interacts with aspe-
cially designed ring, which has a double inner
thread that ensures arigid connection with a tol-
erance of as much as 15° in the mini-implant in-
sertion angle. This provides an angularly stable
coupling mechanism between the mini-implants
and the expander, while allowing placement of the
mini-implantsin the best available bone. Thetech-
nigque therefore uses the appliance-first protocol,
but with a customized appliance.

Case Report

An 11-year-old femalein thelate mixed den-
tition presented with a maxillary transverse and
sagittal deficiency (Fig. 3). Intraoral examination
found abilateral crosshiteand aClass |11 malocclu-
sion characterized by half-unit mesial molar and

TABLE 1
CEPHALOMETRIC ANALYSIS
Pretreatment Post-Treatment
NSBa 128.8° 128.9°
NL-NSL 5.8° 6.7°
ML-NSL 35.1° 36.7°
ML-NL 29.3° 29.9°
SNA 75.3° 80.3°
SNB 77.6° 78.0°
ANB -2.3° 2.2°
Wits appraisal -1.7mm +1.9mm
U1-NL 104.0° 107.4°
L1-ML 80.6° 80.5°
u1-L1 146.0° 142.1°
Overjet 0.8mm 3.3mm
Overbite -0.2mm -0.4mm

JCO/DECEMBER 2022



WILMES, BECKER, WILLMANN, TARRAF, DRESCHER

Fig. 3 11-year-old female patient with maxillary transverse and sagittal de-
ficiency before treatment.
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Fig. 4 Installation of Hybrid Hyrax and mini-implants following Benefit Direct protocol.

Fig. 5 Beginning of maxillary expansion and protraction.

canine relationships. The panoramic radiograph
revealed alack of space for the upper anterior teeth.
Cephalometric analysis (Table 1) showed a mild
skeletal Class III (Wits appraisal = —1.7mm, ANB
= —2.3°) with a retrognathic maxilla (SNA = 75.3°)
and dightly retrognathic mandible (SNB = 77.6°).

The relative merits, shortcomings, and risks
of each potential treatment modality were ex-
plained to the patient and parents. They made an
informed decision to proceed with aHybrid Hyrax
Direct mini-implant-borne maxillary expander,
along with a Mentoplate*** miniplate as mandib-
ular anchorage for Class 111 eastics.

A stereolithographic (STL) file of the upper
scan was sent to a laboratory, where the expander
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was designed by CAD. The Benefit Direct rings
were planned virtually for mini-implant insertion
in the T-Zone to ensure the best available bone
quality.® Thelateral cephalogram was used to plan
the ideal mini-implant positions and angulations,
although a CBCT may be used in complex cases.
A Hybrid Hyrax framework was metal-printed,
and the additional parts—asplit palatal expansion
screwt (thread pitch of .2mm), two rigid sectional
wireswith elastic hooks near the canines, and two
rings with inner threads for the mini-implants—
were mounted by laser welding. Finally, the appli-
ance was polished for ddlivery.*

The mandibular Mentoplate was inserted by
an oral surgeon under local anesthesia. The Hybrid
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Fig. 6 After nine weeks of alternate rapid maxillary expansion and constriction (Alt-RAMEC) protocol and protrac-

tion with Class lll elastics.

Hyrax expander was bondedt in the orthodontic
clinic, also under local anesthesia (Fig. 4). Two
2mm x 9mm mini-implants were inserted through
the rings until atight connection was achieved.

Protraction forces were applied immediately
using 3.50z Class |11 elagtics, worn full-time. The
expansion screw was activated five times per day,
for atotal expansion of about 1mm per day (Fig.
5). After one week of expansion, the split screw
was turned in reverse for congtriction. According
to the Alt-RAMEC protocal, the alternating ex-
pansion and constriction were repeated for nine
weeks, ending in expansion.

At the end of the Alt-RAMEC protocoal, a
typical midline diastema was recognizable (Fig.
6). The orthopedic treatment was finished in four
months (Fig. 7). The Wits appraisal wasimproved
from —1.7mm to +1.9mm, and the overjet from
.8mm to 3.3mm (Table 1). The maxilla was dis-
placed anteriorly, with SNA increasing by 5°—
dightly more skeletal change than has been report-
ed in the literature.#546

***PSM Medical Solutions, Gunningen, Germany; www.psm.ms.
tForestadent GmbH, Pforzheim, Germany; www.forestadent.com.
$G&H Orthodontics Company, Franklin, IN; www.ghorthodontics.
com.
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Discussion

The Benefit Direct technique combines the
advantages of the appliance-first and TADsHfirst
methods. Aswith the prefabricated appliance-first
approach, the mini-implants are inserted and the
expander isinstalled in a single appointment. As
with the TADs-irst approach, the best bony inser-
tion sites can be selected, but with no risk of mis-
fitting the appliance and mini-implants.

Unlike prefabricated expanders, the Hybrid
Hyrax is custom-manufactured, with the mini-
implant thread rings positioned to align with the
virtually designed mini-implants. After the ex-
pander isbonded in place, the Benefit Direct rings
act as a guide for mini-implant placement. The
multiaxial secondary threads provide a positive
and rigid coupling with the expander, even if there
isan angular discrepancy between the virtual and
actual implant positions, thus avoiding unwanted
tipping of the mini-implants during expansion.
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