
By Kristine Colker, Managing Editor

I f you came to Washington, D.C., 
for the 110th annual session of the 
American Association of Ortho-

dontists with a “things to buy” list or 
a “topics to learn more about” list, 
chances are you were in luck.

With more than 300 companies 
showing off their products and ser-
vices in the exhibit hall and four 
days filled with courses, hands-on 
workshops and even a couple live 
procedures, there was more than 
enough to keep any orthodontist or 
staff member busy from morning to 
evening.

Take the exhibit hall and the 
array of merchandise on display. 
There were all the basics — brack-
ets, wires, retainers, digital imaging 
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Miniscrews — a focal point in practice
cian (see checklist for insertion on 
page 5). It should be noted that this 
information is generalised and must 
be adapted to individual circum-
stances.

General notes on insertion
Accurate pre-operative plan-
ning is a basic requirement for 
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The insertion of a miniscrew is 
a very simple and rapid ther-
apeutic measure. Although 

there are several methods that 
will yield good results, successful  
insertion requires adherence to  
a few important principles. The fol-
lowing text details those insertion 
steps that offer a high degree of 
safety for both patient and clini-

Part 2 of 6:  Basic 
information on the 
insertion of miniscrews
By Dr. Björn Ludwig, Dr. Bettina Glasl,  
Dr. Thomas Lietz and Prof. Jörg A. Lisson 
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AAO annual session 
offers products, prizes, 
presentations & more

The exhibit hall floor, as seen from above, during the AAO. (Photos/Kristine Colker, Managing Editor) 
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There once was a time when 
an orthodontist was required 
to learn how pinch-lapping 

bands, spot-welding brackets, bend 
loops, hooks and first-, second- and 
third-order bends in wires as well 
as various auxiliary appliances 
work. Diagnosis included drawing 
our own cephalometric X-rays and 
trimming our own diagnostic casts 
— putting the “plaster-on-the-table” 
as the saying goes. 

What has happened to change 
history? Are we better educated 
with greater expertise to serve the 
public, or are we restrained by the 
many technological advancements? 

For those who were privileged 
to have known or were taught by 
some of the great orthodontists of 
the past, you know how truly special 
it was. We were trained to provide 
services to the patient without any 
help from specialty companies. 

Today, clinicians have the luxury 
of sending out X-rays and casts — 
we don’t even have to bend wires 
any more with the current trends of 
out-of-the-box treatment. 

At some point, we must ask our-
selves whether or not (a) technol-
ogy is inhibiting or enhancing prog-
ress, (b) patients are better served 
or merely recipients of technology, 
and (c) our brains are still allow-
ing us to function as diagnosticians 
or are we simply office traffic-cops 

directing the flow of services pro-
vided in and out of the office from 
outside help?

The underpinnings of patient care 
and dignity are emphasized by the 
importance of delivering quality ser-
vices. It may be easy imagining how 
failure to achieve standards of excel-
lence might be a reflection of a cul-
ture derived from poor training and 
fast-lane skills; they are often traced 
to economics and well-embedded in 
personal gains rather than providing 
the best services for patients. 

Although patients are unaware of 
these issues and typically impressed 
with having the latest or best-of-
the-best, technologically advanced 
care, are they really better served or 
are we delusional? Difficulties are 
sometimes encountered in finding 
high-dependency treatment results 
from the so-called “advanced tech-
nological improvements.” 

High-dependency treatment 
relates to the close proximity of 
observed results; low-dependency 
treatment occurs when accompa-
nied by ignorance and is unrecog-
nizable when we have no means of 
comparison or assessment. Issues 
of dignity and privacy may be com-
promised in order to give priority to 
the seriousness of the patient’s care, 
especially in today’s modern society.

Our decisions about patient care 
are often influenced by media and 
sales representatives rather than 
by our own sophisticated intelli-
gence. It is sometimes difficult to 
find the accommodation appropri-
ate to a specific patient’s needs, 
health and safety. The question is, 
“Will delusion become implanted in 
the legacy of orthodontics?” 

Decisions to maximize efficien-
cy can be a double-edged sword, 
and we must be careful about what 
we wish for, as modernization may 
become our Achilles heel.

Although the process of patient 
care being delivered with dignity 
and privacy is in a sensitive envi-
ronment, these are issues not con-
fined to the delivery of care, particu-

larly when the decision is to provide 
the “best” care; it also relates to 
management decisions for personal 
gains or advantage. 

There is no question that tech-
nology cannot be ignored, but nei-
ther can it stand in the way of care 
or progress. However, appropriate 
application of standards for dig-
nity, privacy and excellence to our 
patients should be aimed at avoid-
ing gimmicks or attention-grabbers 
and confined to what we know in 
our hearts is righteous.

Suggesting that it is exceptional 
for an orthodontist to have an atti-
tude problem or lack the necessary 
training regarding issues of patient 
dignity and privacy is not intend-
ed, and neither is it implied that 
the problem lies with teachers who 
have failed to acknowledge defi-
ciencies in the fabric of the environ-
ment in which care is being offered. 

However, it is incumbent upon 
educators not to be in denial of the 
structural inadequacies of technol-
ogy, but rather to encourage indi-
vidual thinking that is appropriate 
to achieve patient care with the 
supreme quality. 

Hopefully the present “golden-
age” of orthodontics does not have a 
tarnished halo, and care for our 
patients is held first and foremost in 
our minds as well as our hearts. OT
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of orthodontics  
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By Fred Michmershuizen, Online Editor

To help raise awareness of the 
fight against pediatric dental 
disease, National Children’s 

Oral Health Foundation: America’s 
Toothfairy (NCOHF) has released a 
public service announcement video 
as part of a continued effort against 
the No. 1 chronic childhood illness 
in the United States.

The video — “America’s Tooth-
fairy: Transforming Children’s 
Lives” — was produced to educate 
the general public about the preva-
lence of pediatric dental disease 
and highlight the measures that 
NCOHF nonprofit affiliate health-
care facilities are taking to provide 
underserved children nationwide 
with compassionate, comprehen-
sive oral health care.  

“Millions of children are suffer-
ing in silence from oral pain so 
severe that it impacts their ability 
to eat, sleep and learn on a daily 
basis,” said Fern Ingber, NCOHF 
president and CEO. 

“With access to basic preven-
tive care and simple educational 
tools, pediatric dental disease is 
completely preventable. We hope 
this film will create a robust public 
dialogue surrounding our country’s 
oral health epidemic and encour-
age increased support for nonprofit 
health-care centers that work tire-
lessly on limited resources to elimi-
nate this disease from future gen-
erations.”

Two dental health-care profes-
sionals offer their comments in the 
video.

“Dental caries is still very much 
a disease; in fact, it is the most com-
mon chronic disease in childhood,” 
says Dr. J. Timothy Wright, profes-
sor and chair of pediatric dentistry 
at the University of North Carolina 
School of Medicine. 

“Oral health is one of the lead-
ing causes of children not being in 
school.”

Dr. Rocio Quinonez, clinical 
associate professor at the Univer-
sity of North Carolina School of 
Dentistry, says, “We as a profession 
certainly share the same mission as 
the NCOHF, and that is to get to kids 
early enough so that we can not 
only prevent disease but change the 
trajectory of oral health and general 
health outcome.”

“America’s Toothfairy: Trans-
forming Children’s Lives” was 
produced by Emulsion Arts Film 
Production Co. with funding from 
DENTSPLY International, a dedi-
cated NCOHF underwriter. 

The video may be viewed on the 
Ortho Tribune website’s media  

Video puts focus 
on pediatric 
dental disease

center, located at mediacenter.
ortho-tribune.com. OT
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Children who have received 
care thanks to the efforts of the 

National Children’s Oral Health 
Foundation: America’s Tooth-

fairy are featured in a new video. 
(Photo/Provided by NCOHF)
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successful treatment with mini-
screws. Such planning includes  
a comprehensive anamnesis and an 
accurate assessment 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 chair and the treatment 
process must be prepared with this 
in mind. 

During the insertion of a mini-
screw, 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 
completeness, functionality and ste-
rility. 

The patient may rinse with a dis-
infectant solution, or a suitable dis-
infectant can be locally applied. The 
patient should then be positioned to 
ensure a clear view of the operation-
al area and ergonomically facilitate 
insertion for the treating clincian.

Pre-operative planning
To function correctly, a mini screw 
requires firm anchorage in the bone 
(primary stability) and the posi-
tioning 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 orth-
odontic appliance. 

For interradicular inser-
tion, a bone thickness of at least 
0.5 mm around the miniscrew  
is required. This means that for  
a miniscrew with an — for many 
reasons — 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 
carefully evaluated.

Basic information regarding this 
is obtained by carrying out mea-
surements 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 radiologi-
cal findings. This will allow for an 
improved assessment of the spatial 
circumstances in combination with 
the X-ray image. 

To assist the accurate determina-
tion 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, depending 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 

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 
transversal line linking the two canines. The FRS and the PA image confirm the bone support in the insertion region.

Figs. 4a, 4b: Injection pen with needle and anesthetic cartridge and injection of anesthetic.

Figs. 5a, 5b: Superficial anesthetic device in pen form with cartridge, and application of superficial anesthetic.

Fig. 6: Measuring 
of the thickness  
of the mucous  
membrane in the 
direction of  
insertion.  
(Photo/Dr. Pohl)

Fig. 1: X-ray positioning aid (X-ray 
pin, FORESTADENT) shown in situ 
in re lation to the adjoining tooth 
axes. 
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Fig. 2a

Fig. 3a

Fig. 4a

Fig. 5a Fig. 5b

Fig. 4b

Fig. 3b Fig. 3c

Fig. 2b Fig. 2c
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lead to false-negative or false- 
positive results (Figs. 2a–c). 

Therefore, the placement of 
a miniscrew should always be 

based on the clinical findings. If  
a miniscrew 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).

Anesthetic
During the interradicular insertion 
of a miniscrew, the sensitivity of the 
periodontal tissue of the adjoining 
teeth should be retained. For this 
reason, the following two proce-
dures are recommended:
a)  a low-dose injection of about 0.5 

ml anesthetic (Figs. 4a, b); and

AD

Pre-operative planning and 
pre paration:
•  planning documentation 

(X-ray, situational models);
•  marking of the muco-gingival 

line and tooth axes on the 
model, determining the site of 
insertion; and

•  sterilization of the instruments 
and preparation of the work-
station.

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

Selection of the screw:
•  measuring of the thickness 

of the mucous membrane 
(optional);

•  determination of the length; 
and

•  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, depend-
ing 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.

Post-operative care:
•  notes on care and behaviour; 

and
•  check-up dates.

Removal of the miniscrew:
•  removal of the linking ele-

ments; and
•   removal of the miniscrew.

Figs. 8a, 8b: Pre-drill with a 4 mm long blade and limit stop: Drill  
(FORESTADENT) and tomas-drill SD (DENTAURUM).

Figs. 7a, 7b: Diagrams showing the thread mechanisms: self-cutting and  
self-tapping.

Fig. 7a Fig. 7b Fig. 8a Fig. 8b

Checklist  
for insertion

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

g OT  page 6
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Measuring of the thickness  
of the mucous membrane
A pointed sensor with an attached 
rubber ring is used to measure 
the thickness of the gingival tissue 
in the direction of insertion (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 greater than 10 mm: 

mini screws with a length of up to  
10 mm are to be used;

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

•  bone thickness less than 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.

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, 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 a 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 structure 
(e.g. the upper jaw), the use of self-
tapping screws is recommended.  
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-tapping 
screws may be used, in each case 
following perforation of the com-
pact bone.

Transgingival penetration
The miniscrew must penetrate 
through gingival tissue, which must 
thus be perforated during insertion. 
Two methods are used for the per-
foration 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 post-opera-
tive problems, histological effects 
and/or the loss rate of miniscrew.

Preparation of the bone site
Protection of the bone is an impor-
tant aspect. Insertion without pre-
drilling results in tensional stress 
within the bone, which may lead to 
post-operative complications. 

Particularly in the case of crestal-
ly placed screws, bone displacement 
may result in a severe expansion of 
the periosteum. The thickness of 
the cortical bone, especially in the 
lower jaw, can have a significant 
effect on the torque of the screw. 

To ensure that the screw is 
not overloaded during inser-
tion, the compact bone of the  
anterior lower jaw should be per-
forated by pre-drilling as mentioned 
earlier. Pre-drilling should be done 
at a maximum of 1.500 rpm–1, using 
a short pilot drill and water-cooling 
to reduce the risk of damaging the 
root (Figs. 8a, 8b).

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

Manual insertion
Manufacturers supply various 

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

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

Figs. 11a–f: Preparation of the instruments and insertion of two miniscrews 
into the palate by machine.

Fig. 12: Linking of the miniscrew to 
the orthodontic appliance.

f OT  page 5
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Fig. 10a

Fig. 10c

Fig. 11a

Fig. 11c

Fig. 11e

Fig. 11b

Fig. 11d

Fig. 11f

Fig. 10d

Fig. 10b
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screwdrivers and blades in several 
lengths for the manual in sertion of 
the screws. 

Because of their dimensions, 
long blades pose the risk of attain-
ing a very high torque during inser-
tion. Thus, insertion must be car-
ried out carefully to avoid breaking 
the miniscrew. 

Torque ratchets are available 
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 ro tation 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 dur-

ing insertion but means that the 
operator loses perception of the 
bone. During manual insertion, it is 
possible to perceive the interaction 
between the screw and the bone by 
tactile senses. Insertion 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 
prepared 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 element should be between 
0.5 and 2 N (about 50 and 200 g).

Basic post-operative care
The healing of the gingival tis-
sue and hygiene status after  
insertion must be regularly 
reviewed during the entire time 
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; other-
wise the screw may be prematurely 
lost.

Removal of the miniscrew
A miniscrew can be removed under 
local anesthetic. 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 with-
in a short time. DT

Editorial note: A complete list of 
references is available from the pub-
lisher. This article first appeared in 
Dental Tribune Asia Pacific, No. 3, 
2009. The next edition of Ortho Tri-
bune will feature “Part III — Clinical 
examples.” All photos were provided 
by the authors.

AD

Figs. 13a–c: Miniscrew in place, after removal, and following a four-week healing period.

Dr Björn Ludwig
Am Bahnhof 54
56841 Traben-Trarbach
Germany
Phone: +49 (654) 181-8381
Fax: +49 (654) 181-8394
E-mail: bludwig@kiefer
orthopaedie-mosel.de

ContactOT
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By Roger P. Levin, DDS

C ase presentation begins with 
the new patient phone call. 
Many ortho practices don’t real-

ize that. 
When evaluating practice sys-

tems for new clients, Levin Group 
consultants are shocked at the num-
ber of potential patients/parents 
who call but never schedule. Every 
new patient phone call is another 
opportunity to provide exceptional 
orthodontic care, increase produc-
tion and grow the practice. 

How would you rate the tele-
phone skills of your front desk 
team? Average, good or great? If 
you didn’t answer “great,” then you 
could be losing tens of thousands in 
potential production. 

Most ortho practices score two 
out of 10 in this area but can raise 
their score to a nine in a matter of 
weeks with scripting and training.

First impressions matter!
Get the patient-practice relation-
ship off to a great start by giving 
your team the verbal skills they 
need to impress potential patients/
parents. 

In the age of increased ortho 
shopping, parents are scrutiniz-
ing ortho practices more than ever 
before. When your front desk team 
can build value for the orthodon-
tist and the practice, patients/par-
ents are more likely to schedule 
an appointment and accept recom-
mended treatment. 

If front desk staff members sound 
bored or rushed on the phone, they 
are sending a message that they 
have more important things to do. 
Remember, every new patient/par-
ent who calls the office must be 
seen as a major opportunity. 

Levin Group teaches clients that 
scripting needs to be in place for 

The new patient experience
every routine conversation, includ-
ing the first phone call. 

A successful new patient phone 
call requires scripts, power words, 
benefits statements and the follow-
ing steps:
• Answering the phone within two 

rings
• Thanking the patient/parent for 

calling
• Asking who referred the patient
• Complimenting the referring 

individual
• Making the appointment
• Transferring trust by talking 

about the orthodontist’s expertise
• Explaining the confirmation pro-

cess

• Building value for orthodontic 
treatment

• Answering questions about align-
ers and other popular options

• Creating a positive feeling and 
relationship with the patient/par-
ent

• Explaining tastefully why this is 
the ortho office of choice

• Restating the appointment date 
and time

• Asking if there are any other 
questions that the patient/parent 
may have

Conclusion
The new patient call needs to be 
more of an interpersonal and infor-

mative experience than it is in 
most offices today. An effective first 
phone call sets the stage for a long-
term practice-patient relationship 
that leads to increased growth, pro-
duction and profitability.

To jumpstart practice growth, 
experience Dr. Roger Levin’s next 
Total Ortho Success™ Seminar being 
held June 17–18 in Las Vegas. Ortho 
Tribune readers are entitled to receive 
a 20 percent courtesy. To receive this 
courtesy, call (888) 973-0000 and 
mention “Ortho Tribune” or e-mail 
customerservice@levingroup.com 
with “Ortho Tribune Courtesy” in the 
subject line. OT
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