
Basic information on the
insertion of miniscrews
Preparing for insertion

The insertion of a miniscrew is a
very simple and rapid therapeutic
measure. Although there are sever-
al methods that will yield good
results, successful insertion
requires adherence to a few import-

A procedure using stem cells may
provide a more thorough regenera-
tion of periodontal tissue around
dental implants, according to a new
report published in the Journal of
Oral Implantology.

Dental implants closely resemble
natural teeth, but an implant’s abili-
ty to react to patient growth, pres-
sure from chewing and future ortho-
dontic work is diminished if it is not
surrounded by sufficient periodontal
tissue. In this study, the authors
engineered this periodontal tissue in

a fresh socket of a goat animal
model.

Each of five goats was fitted with
two titanium implants immediately
after tooth removal. A poly DL-Lac-
tide-co-Glycolide scaffold was fitted
around each implant, but the control
received only the scaffolding. The
experimental implant received scaf-
folding seeded with bone mar-
row–derived mesenchymal stem
cells (BMDSCs). All implant sites
showed some level of tissue devel-
opment at 10 days after the opera-

tion. At one month after, the control
side showed no signs of tissue devel-
opment, whereas the experimental
side had developed cementum, bone
and periodontal ligament, the three
tissues required for regeneration of
periodontal tissue.

Past studies have demonstrated
positive results with BMDSCs in
periodontal defects around natural
teeth. Others have shown promising
results without BMDSCs, using pro-
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Stem cells may improve the
adaptability of dental implants
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AAPheaded forBoston
Clinicians, companies
convene on Pacific coast

ICOI
headed to
Vancouver

The International Con-
gress of Oral Implantologists
will host its World Congress
XXVI from Aug. 20-22 at the
Vancouver Convention Cen-
tre in Vancouver, Canada.

Here is just a small sam-
pling of speakers and topics
to be featured at this event:

• Dr. Lyndon Cooper:
“Dental Implant Function
and Occlusion – Risk and
Benefit”

• Dr. Scott D. Ganz: “The
Impact of Digital Dentistry
on Prosthetic Paradigms”

• Dr. Jack Krauser:
“Guided Implant Surgery –
The Good, The Bad and The
Ugly”

• Dr. Edwin A.
McGlumphy: “How Fast Can
We Go? Ohio State Implant
Clinical Trials: What We
Have Learned About Early
and Immediate Loading”

For more information
about the event, see
www.icoi.org, where you can
register online and learn
more information about
schedule and hotels.

(Source: ICOI)
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By Dr. Björn Ludwig, Dr. Bettina Glasl,
Dr. Thomas Lietz and Prof. Jörg A. Lisson

Part two in a six-part series
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Fig. 1: X-ray posi-
tioning aid
(X-ray pin,
FORESTADENT)
shown in situ in
relation to the
adjoining tooth
axes.
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INDUSTRY TRENDS

Avoiding the pitfalls of
implants with 3-D imaging
By Terry Myers, DDS

Once only a solution for the rich
and famous, dental implants have
become a popular option for people
across all economic categories.
Along with the popularization of this
procedure, while implants were usu-
ally delegated to specialists, technol-
ogy, such as in-office cone-beam

scans and digital imaging allow gen-
eral practitioners to offer this type of
service while also avoiding the pit-
falls that result from a lack of precise
information.

Research illustrates both the
growing popularity of implants and
the increasing desire of general den-
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genitor cells from the remaining lig-
ament in certain limited situations.
But unlike past studies, this report
demonstrates that using BMDSCs
can ensure a more thorough, adapt-
able regeneration of periodontal tis-
sue with titanium implants.

To read the entire article, titled
“Experimental Formation of
Periodontal Structure Around
Titanium Implants Utilizing Bone
Marrow Mesenchymal Stem
Cells: A Pilot Study,” visit:
www.allenpress.com/pdf/ORIM-35-
3-106.pdf.
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tists to provide their patients with
this procedure. A recent survey cites
that 19 percent of general dentists
have placed implants for three years
or less. Many practitioners want to
add this procedure as a response to
requests from their patients. The
study also showed that 77 percent of
general practitioners said the num-
ber of patient inquiries about
implants in their practice has
increased during the last three years.

For the general dentist, the proper
technology can reduce stress and
expand the comfort zone, as well as
increase the safety and comfort of
the patient during implant planning
and surgery.

A successful implant surgery is
dependent upon many details, a
majority of which are hidden
beneath the gingiva. A 2-D X-ray or
pan cannot discern certain anatomi-
cal conditions of the dentition that
may determine the direction and
scope of the treatment plan. Without
a 3-D scan, the dentist needs to
devise several “just-in-case” options,
to provide for the various possible
scenarios taking place under the
gum tissue. While this may seem to
you like “covering all bases,” it may
decrease the patient’s confidence in
your diagnostic ability.

A comfortable and positive experi-
ence will determine whether you
retain a loyal patient or get bad press
among his/her friends.

Beginning an implant without a
3-D scan is like trying to navigate
through a dark room without a flash-
light. You are sure to bump into
something that will stop your
progress. A 2-D pan alone cannot
clearly establish the dimensional
shape of the bone. Without the exact
measurements of the width and
height of the bone provided by the
cone-beam image, it is likely that you
may flap back the tissue only to find
insufficient bone to support an
implant. The patient ends up with
pain, stitches, and an additional
appointment to complete the next
stage.

Besides the amount of bone, the
3-D scan avoids other possible obsta-
cles to a successful implant. The
ability to view abnormalities of the
roots, the tooth’s proximity to adja-
cent teeth, supernumerary teeth and
the proximity to the nerves and sinus
provides valuable insight, avoiding
surprises once the surgery is under-
way.

The cone-beam scan improves
patient communication, avoiding
misunderstandings and improving
patient acceptance. Back to the sur-
vey scene, more than 98 percent of
those surveyed were involved in
patient education on implants. Edu-
cation is easy with a 3-D image. The
dentist can point out the possible
trouble spots on the 3-D model, slic-
ing, rotating, enlarging and explor-
ing the patient’s dental anatomy from
all angles.

Whether you are a general dentist
or a specialist, no one wants the
stress of a possible failed implant, or

a disappointed patient.
In conjunction with 3-D imaging,

many surgical guides are available
that provide even more direction
during the surgery, and 2-D digital
images taken during the surgery can
offer a quick check of drill lengths
and placements.

While success in any surgical
endeavor cannot be totally guaran-

teed, having all of the facts before-
hand does stack the odds in your
favor. With cone-beam technology,
general dentists can keep their exist-
ing patients in-house, attract new
patients and expand their dental
horizons. There’s no need to do sur-
gery in the dark because 3-D imag-
ing is available to shed light on all
the pertinent facts.

page 1BIT�

The undercut
mandible as
seen in 3-D
prior to
surgery.

3-D reveals narrow ridges and provides precise measurements for safer placement.

Severe buccal destruction easily detected on a 3-D cross-section from Cone Beam
(GXCB-500), and successful implant placement verified by a digital X-ray (DEXIS).

Dr. TerryMyers complet-
ed his residency in
advanced general den-
tistry and served as an
instructor in the
advanced education in
general dentistry resi-
dency program and as
director of the faculty
practice at the University
of Missouri-Kansas City
School of Dentistry. He is
a fellow in the Academy
of General Dentistry and
a member of the Acade-

my of Cosmetic Dentistry
and the Dental Sleep Disor-
der Society. Myers is on the
board of directors at
Research Belton Foundation
and is a participating
provider for the dental care
program to improve chil-
dren’s dental care. His pri-
vate practice, where he uti-
lizes the Gendex GXCB-500
and DEXIS, is in Belton, Mo.
Myers can be reached
by e-mail at office
@keystone-dentistry.com.
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ant principles. The following text
details those insertion steps that
offer a high degree of safety for both
patient and dentist (see checklist for
insertion on page 8). It should be
noted that this information is gener-
alised and must be adapted to indi-
vidual circumstances.

General notes on insertion
Accurate pre-operative planning

is a basic requirement for successful
treatment with miniscrews. Such
planning includes a comprehensive
anamnesis and an accurate assess-
ment of the findings. It is essential
that the treatment be thoroughly
explained to the patient.

Proper hygiene must be ensured
throughout the entire operation.

Both the dental chair and the treat-
ment process must be prepared with
this in mind. During the insertion of
a miniscrew, adherence to all
hygiene measures required for an
invasive procedure, such as a sterile
work environment and gloves, must
be ensured.

All instruments required for
insertion must be checked for com-
pleteness, functionality and sterility.
The patient may rinse with a disin-
fectant solution, or a suitable disin-
fectant can be locally applied. The
patient should then be positioned to
ensure a clear view of the opera-
tional area and ergonomically facili-
tate insertion for the treating dentist.

Pre-operative planning
To function correctly, a mini-

screw requires firm anchorage in
the bone (primary stability) and the

positioning of its head in the denser
gingival tissue (gingiva alveolaris).
The selection of the insertion site
must take clinical and para-clinical
findings into account (X-ray image,
model), as well as the goal of the
treatment and the resulting ortho-
dontic appliance. For interradicular
insertion, a bone thickness of at
least 0.5 mm around the miniscrew
is required. This means that for
a miniscrew with — for many rea-
sons — an optimal diameter of
1.6 mm, the roots must be at least
2.6 mm from each other. Thus, the
bone status and the longitudinal axis
of the insertion site must be careful-
ly evaluated.

Basic information regarding this
is obtained by carrying out measure-
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Figs. 2a–c: The top image shows the initial
situation. An X-ray pin was inserted into
the first and second quadrants of the upper
jaw (in the 6–5 region) to check the bone
site, followed by the miniscrew. Both
screws were inserted in a manner that is
clinically safe, but the X-ray images show
damage to the adjoining root in the right-
hand quadrant, indicating a false-positive
initial interpretation of the situation.

Figs. 3a–c: The clinical image shows two
miniscrews inserted into the palate in the
safe zone to the distal side of the trans-
versal line linking the two canines. The
FRS and the PA image confirm the bone
support in the insertion region.
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ments on the model. It often helps to
mark the vertical axis of the teeth
and the progression of the muco-
gingival line on the model, based on
the clinical and radiological find-
ings. This will allow for an
improved assessment of the spatial

circumstances in combination with
the X-ray image. To assist the
accurate determination of the in-
sertion site, X-ray aids (Fig. 1) are
available.

Although their use facilitates the
selection of the insertion site, they
cannot replace other diagnostic
measures. This is because, depend-
ing on the positioning of the X-ray
tube, object, film, and/or sensor, all

types of X-ray devices and images
may yield some optical distortion.
Interpretation of images can thus
lead to false-negative or false-posi-
tive results (Figs. 2a–c).

Therefore, the placement of a
miniscrew should always be based
on the clinical findings. If a minis-
crew is to be inserted into an area
in which there is no risk of damage
to roots, nerves or blood vessels

(e.g., into the palate just behind the
transverse line linking the two
canines), the position of the screw
may be freely chosen (Figs. 3a–c).

Anaesthetic
During the interradicular inser-

tion of a miniscrew, the sensitivity
of the periodontal tissue of the
adjoining teeth should be retained.
For this reason, the following two
procedures are recommended:

a) a low-dose injection of
approximately 0.5 ml anaes-
thetic (Figs. 4a and 4b); and

b) the induction of superficial
anaesthesia of the mucous
membrane at the insertion
site, for which a topical an-
aesthetic gel is suitable (Figs.
5a and 5b). No general anaes-
thetic is ever required for this
procedure.

Choice of screw
Measuring the thickness of the
mucous membrane (optional)

A pointed sensor with an
attached rubber ring is used to
measure the thickness of the gingi-
val tissue in the direction of inser-
tion (Fig. 6).

This information may be useful
when determining the final length
of the screw and possibly when
inserting the miniscrew.

When choosing the length, the
bone repository and the thickness
of the mucous membrane in the
direction of insertion play a role; in
the retromolar section of the lower
jaw and in the palate, the thickness
of the mucous membrane is often
more than 2 mm.

The part of the miniscrew inside
the bone must be at least as long as
the part outside the bone. The vari-
ous dimensions must be taken into
account.

The thickness of the bone in the
direction of insertion determines
the required length of the minis-
crew:

• bone thickness > 10 mm: mini-
screws with a length of up to
10 mm are to be used;

• bone thickness < 10 mm and
> 7 mm: miniscrews with a
length of 8 mm or 6 mm are to
be used; and

• bone thickness < 6 mm: mini-
screws cannot be used.

The following guidelines aid in
selecting the length:

• in the buccal region of the
upper jaw: 8 mm or 10 mm;

• in the palatinal region (de-
pending on the region): 6, 8 or
10 mm; and

• in the lower jaw: usually 6 mm
or 8 mm.
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Figs. 4a and 4b: Injection pen with needle and anaesthetic cartridge,
and injection of anaesthetic.

Figs. 5a and 5b: Superficial anaesthetic device in pen form with car-
tridge, and application of superficial anaesthetic.

Fig. 6: Measuring the thick-
ness of the mucous mem-
brane in the direction of
insertion. (Photo: Dr. Pohl)
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Determination of the type of thread
Self-cutting miniscrews require

pre-drilling (also known as pilot
drilling) appropriate to the length
and diameter of the screw, as well
as to the quality of the bone.

A self-tapping miniscrew will
find its own way into the bone and
requires no pre-drilling (Figs. 7a
and 7b).

Bone is more or less elastic

depending on site, age and struc-
ture. However, the screw diameter,
the thickness of the cortical bone,
and the hardness of the bone at the
insertion site limit the extent to
which this method can be used.

Without pre-drilling, the bone
will be strongly compressed during
insertion and thus suffer related
tension stress.

This may result in the cracking of

the bone around the insertion site.
When the screw is screwed into

the bone, it is subjected to high
loads. Depending on the bone qual-
ity, the resistance against insertion
and the continuity of the rotational
movement, high torsional forces
can result.

In regions with thick cortical
bone and a much looser bone struc-
ture (e.g. the upper jaw), the use of

self-tapping screws is recommend-
ed.

In regions where the cortical
bone is thick and the bone structure
is dense (e.g., the anterior lower
jaw), both self-cutting and self-tap-
ping screws may be used, in each
case following perforation of the
compact bone.

IMPLANT TRIBUNE | JULY 2009 Clinical 7B
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Figs. 8a and 8b: Pre-drill with a 4 mm long blade and limit stop: Drill
(FORESTADENT) and tomas-drill SD (DENTAURUM).

Fig. 9: Sterile miniscrew supplied in pin-
holder (tomas-pin, DENTAURUM).

Figs. 7a and 7b: Diagrams showing the thread mechanisms: self-cutting and self-tap-
ping.

Figs. 10a–d: Preparation of the work rack and removal of the blades.



Transgingival penetration
The miniscrew must penetrate
through gingival tissue, which must
thus be perforated during insertion.
Two methods are used for the perfo-
ration of the gingival tissue:

a) excision of the gingival tissue; or
b) direct insertion of the screw

through the gingival tissue.

There are currently no published
studies that investigate the effect of
these two methods on postoperative
problems, histological effects and/or
the loss rate of miniscrews.

Preparation of the bone site
Protection of the bone is an important
aspect. Insertion without pre-drilling
results in tensional stress within the
bone, which may lead to postopera-
tive complications. Particularly in the
case of crestally placed screws, bone
displacement may result in a severe
expansion of the periosteum. The
thickness of the cortical bone, espe-
cially in the lower jaw, can have a sig-
nificant effect on the torque of the
screw. To ensure that the screw is not
overloaded during insertion, the
compact bone of the anterior lower
jaw should be perforated by pre-
drilling, as mentioned earlier. Pre-
drilling should be done at a maxi-
mum of 1,500 rpm–1, using a short
pilot drill and water-cooling to
reduce the risk of damaging the root
(Figs. 8a and 8b).

Insertion of the miniscrew
The miniscrew must be removed
from its sterile packaging (Fig. 9) or
the work rack (Figs. 10a–d) without
contamination. The thread of the
screwmay not be touched. The screw
should be inserted at a constant rota-
tional speed (at approximately
30 rpm–1) and with as uniform a
torque as possible.

Manual insertion
Manufacturers supply various

screwdrivers and blades in several
lengths for the manual insertion of
the screws. Because of their dimen-
sions, long blades pose the risk of
attaining a very high torque during
insertion.

Thus, insertion must be carried
out carefully to avoid breaking the
miniscrew. Torque ratchets are avail-
able for use with some systems (e.g.,

tomas, DENTAURUM; and LOMAS,
Mondeal), which provide a certain
amount of control over the insertion
torque.

Machine insertion
Machine insertion requires

a surgical treatment unit (the torque
of which can be controlled) or at least
a low-rpm dual green handpiece.
Accurate setting of the torque and the
number of rotations is required; the
rotation rate should not exceed 30
rpm–1, and the torque must be
restricted to the maximum load limit
of the screw.

Machine insertion helps to achieve
a consistent torque during insertion
but means that the operator loses
perception of the bone. During man-
ual insertion, it is possible to perceive
the interaction between the screw
and the bone by tactile senses. Inser-
tion by machine is shown in Figures
11a–f.

Attaching the orthodontic linking
elements

As no healing phase is required,
load may be placed on the miniscrew

immediately after insertion. The
selected linking element must be pre-
pared accordingly and attached to the
head of the screw (Fig. 12).

To avoid damage to the teeth to be
moved, the load on the linking ele-
ment should be between 0.5 and 2 N
(about 50 and 200 g).

Basic postoperative care
The healing of the gingival tissue

and hygiene status after insertion
must be regularly reviewed during
the entire time that the miniscrew
remains in place. The patient must be
informed that any manipulation of
the screw head with the fingers,
tongue, lips, and/or cheeks should be
avoided, otherwise the screw may be
prematurely lost.

Removal of the miniscrew
A miniscrew can be removed under
local anaesthetic. After the linking
elements have been removed, the
miniscrew may be removed with the
same tools used for insertion. The
resulting wound requires no special
care and usually heals within a short
time.
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Contact information

Checklist for insertion

Pre-operative planning
and preparation:
• planning documentation (X-ray,
situational models);

• marking of the muco-gingival
line and tooth axes on the model;

• determining the site of insertion;
• sterilisation of the instruments
and preparation of the worksta-
tion.

Anaesthetic and assessment
of the insertion site:
• anaesthetic;
• use of X-ray aids;
• control image.

Selection of the screw:
• measuring of the thickness of the
mucous membrane (optional);

• determination of the length;
• determination of the type of
screw.

Transgingival penetration:
• excision of the mucous mem-
brane or perforation with the
screw.

Preparation of the bone site:
• optional marking of the bone;
and

• perforation of the cortical bone
or deep pilot drilling, depending
on the type of screw.

Insertion of the miniscrew:
• manually or by machine.

Start of orthodontic measures:
• attaching and fixing of the link-
ing elements.

Postoperative care:
• notes on care and behaviour;
• check-up dates.

Removal of the miniscrew:
• removal of the linking elements;
• removal of the miniscrew.

Figs. 2.11a–f: Preparation of the instruments and insertion of two miniscrews into the
palate by machine.

Fig. 12: Linking of the miniscrew to the ortho-
dontic appliance. Figs. 13a–c: Miniscrew in place, after removal, and following a four-week healing period.
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The American Academy of Peri-
odontology (AAP) will host its 95th
Annual Meeting in Boston, Mass.,
from Sept. 12–15 at the new Boston
Convention and Exhibition Center.
Attendee registration is now open, and
dental professionals from all special-
ties are encouraged to register to learn
about the latest advancements in peri-
odontology. More than 5,000 dental
professionals and participating ven-
dors are expected to attend.

The four-daymeetingwill include a
variety of educational and scientific
sessions in seven distinct program
tracks, covering topics such as dental
implants, periodontal-systemic rela-
tionships, practice development and
management, and regeneration and
tissue engineering. Traditional contin-

uing education courses, as well as
hands-on workshops and clinical
technique showcases will be offered.
In total, more than 50 educational and
scientific sessions will be offered.

Of particular note is this year’s
Opening Ceremony, which will offi-
cially kick off the meeting on Sept. 12
with welcome remarks from the 2009
AAP President, David Cochran, DDS,
PhD. The academy is also pleased to
announce Paul M. Ridker, MD, as the
opening ceremony’s keynote speaker.
Ridker is a leading researcher in
inflammation and cardiovascular dis-
ease, and was an important contribu-
tor to the recent joint consensus paper
on cardiovascular disease and peri-
odontal disease published by The
American Journal of Cardiology and

the Journal of Periodontology.
“This is an exciting time in peri-

odontics, so I am thrilled to invite the
dental community to join us in
Boston,” Cochran said. “It has become
critical that all dental professionals
understand the connection between
periodontal disease and other chronic
diseases of aging, such as cardiovas-
cular disease, and especially the role
inflammation plays in this connection.
Our 2009 Annual Meeting offers an
exciting and informative forum to
learn about these important
advances.”

For more information or to
register for the Annual Meeting,
visit www.perio.org/meetings or call
(312) 573-3216 or send an e-mail to
angela@perio.org.

AAP to host meeting in Boston

AD

IT


