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The temporary nature of orthodontic implants demands optimisation of size
and design in order to minimise damage and risk to the patient. Slender and
shorter miniscrews offer the advantage over conventional implants of easier and
more ubiquitous positioning with minimised risk of injury to neighbouring ana-
tomical structures such as tooth roots, nerves or vessels. The question is raised,
however, as to what extent these advantages are gained at the price of dimin-
ished stability or a more unfavourable bone interface. In order to evaluate the
screw/bone interface, 14 orthodontic miniscrews (Mondeal Medical Systems,
diameter: 1.5 mm, length: 9 mm) were inserted into the right and left mandi-
bles of 7 pigs (Sus scrofa domestica). Bone fluorochromes were administered in
a defined order for polychrome sequencing. The samples gathered after 70 days
were analysed using histological techniques and fluorescence microscopy. The
lower part of the self-tapping thread displayed undisturbed bone apposition.
Fluorescence microscopy revealed remodelling and bone apposition within the
thread grooves.
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INTRODUCTION
One of the most frequent tasks in orthodontic

practice routine is distalisation of teeth carried out
for the treatment of space imbalance, (a discrepan-
cy between the available and the required space), as
well as for establishing a neutral occlusion.

A variety of intraoral and extraoral appliances is
available for molar distalisation. A disadvantage of
the extraoral devices is, apart from the poor aesthet-
ics, their dependence on patient compliance. Insert-
ing an implant or a miniscrew offers the chance for
compliance-independent maximum anchorage [5, 8].
The clinical requirements for miniscrews for orthodon-
tic anchorage are different from those for prosthetic
implants owing to their temporary nature. The small-
er size of miniscrews prevents larger bone defects and

enables rapid healing after removal. Screw-shaped
titanium implants have proved successful as orthodon-
tic anchorage [7]. Normally these are loaded with forc-
es of 1 to 3 N. In the event of a mispositioning, how-
ever, short-term peak loads amounting to 200 N may
arise from transmitted chewing forces, which are
blamed for premature loss. On the other hand, in-
flammatory changes of the implant site, ultimately
inducing peri-implantitis, may lead to untimely loss.

A primarily undisturbed bone adaptation to the
implant is also of great importance in orthodontics.
This may be influenced by the implant material as
well as by the implant shape and surface.

This study aimed to examine the quality of the
miniscrew (Mondeal®)/bone interface and the bone
remodelling process.
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MATERIAL AND METHODS
In this study one orthodontic miniscrew (Mondeal®,

System LOMAS, 1.5 × 9 mm) was inserted respectively
into the right and left mandibles of 7 pigs (Sus scrofa
domestica) according to a uniform protocol. Implan-
tation was conducted under analgosedation and ad-
ditional local anaesthesia. The screws were fixed in
the right and left mandibles between the canines and
premolars. Intravenous application of bone fluoro-
chromes was performed for polychrome sequence la-
belling after a fixed protocol: first week — calcein
(5 mg/kg; light green), third week — xylenol (60 mg/kg;
orange), tenth week — alizarin (20 mg/kg; red).

After 70 days the implant/bone complex was re-
moved en bloc and thin sections were prepared for
histological analysis.

RESULTS
Two out of 14 miniscrews were lost prematurely.

In total, thin sections of 12 resectates were prepared
for histological and fluorescence microscopic exam-
ination. All specimens displayed undisturbed bone
adaptation in the medium and lower third (Fig. 1).
Neither resorption lacunae nor gaps were detected
at the bone/implant interface. Fluorescence micros-

copy revealed bone apposition within the thread
grooves in the first week in particular but also in the
tenth week after implantation.

DISCUSSION
Any orthodontic treatment implies the application

of forces which require corresponding counteracting
forces according to Newton’s third axiom. Structures
that resist these counteracting forces are referred to
as anchorage. If the natural teeth are insufficient for
anchorage or side-effects to the anchorage units are
undesired, the use of miniscrews may be helpful. The
normally undisturbed bone adaptation to miniscrews
assures good resilience. Osseous integration of dental
implants was studied by Brånemark et al. and ideally char-
acterised by direct bone apposition to the implant [1].
Schroeder et al. [3, 4] termed this state “functional
ankylosis”. The healing process of titanium implants
starts with the apposition of proteins from the blood
or the extracellular matrix. Neutrophile granulocytes,
monocytes and macrophages interact with them. Fi-
nally, messengers induce activation of fibroblasts which
isolate the foreign body. Later apposition of bone pro-
genitor cells and differentiation to osteoblasts occurs,
initiating bone mineralisation. Healing is mostly accom-
plished by contact osteogenesis, close to the minera-
lised tissue yet surrounded by a connective tissue cover,
and infrequently by bonding osteogenesis with direct
connection to the bone [2, 6].
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Figure 1. Fluorescence microscopic image of the lower third of a mini-
screw with clearly visible bone apposition up to the thread grooves.


