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™

 One of the most popular learning opportunities for doctors and staff 

members, the Gorman Symposium, sets the standard for orthodontic 

education. The 2012 program is designed around the theme of Harmonizing 

the Art and Science of Clinical Orthodontics. Dr. David Sarver, a world renowned 

speaker and educator, is providing the vision for this year’s symposium. 

 “I am very pleased with the restoration of the Gorman Symposium as an 

annual educational event for clinicians and their team members as well as its 

focus on exploring current evidence and new frontiers of knowledge,” affirms 

Dr. Sarver. “I highly recommend this course because of its unique blend of 

theory and clinical practice.”

 
John C. (Jack) Gorman 

DMD, MS
(1935 – 1993)

J A N U A R Y  2 0 - 2 1 ,  2 0 1 2

©2011 All Rights Reserved. POWER2Reason is supported by American Orthodontics. Mandalay Bayia a registered trademark 
of MGM Resorts International. House of Blues is a registered trademark of HOB Entertainment, Inc., a Live Nation Company.
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Dr. John 
Christensen

To register or learn more about
the Gorman Symposium, visit

www.POWER2Reason.org
Starting at

$450* per Doctor
$150* per Staff
10 CE Credits *Early Bird pricing expires November 18, 2011.
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Spider Screw™

Temporary Anchorage Device System

Discover the Unique Advantages of the Spider Screw™ TAD System
Designed by a Leader in Temporary Orthodontic Anchorage Treatment

Ask About Our Self-Ligating TAD
800-999-3161 | 813-991-5896

Discover all of the benefits at www.orthotechnology.com/spiderscrew

© 2011 Ortho Technology, Inc. Made in Italy by HDC srl. Spider Screw is a trademark of Ortho Technology, Inc. Spider Screw is patented in the European Union and United States.

EXCLUSIVE!

• Versatile due to small dimensions and unique patented design 

• Bracket-like head design features perpendicular round slots 

• Generous under tie-wing area for easy placement 

• Short or long collared neck sizes 

• Self-drilling and self-tapping asymmetrical thread versions 

• Patient compliance is practically unnecessary for successful
treatment every time

Spider Screw

Self-Ligating
TAD System
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Tricky Case
The title says it all… right canine full Class II,
LR5 impacted, blocked out UL3, upper midline
is centered to the face, but lower midline is
way to the right. What are your thoughts?

Tricky Case

▼
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Taking the Plunge on a Building
Project... Any Comments?

This Townie currently has a 2,100 square foot
office that is bursting at the seams and wants to
build another larger office 10 miles up the road.
Do you have any feedback or suggestions? 

Taking the Plunge

What’s It Like Doing 
Corporate Orthodontics? 

Have you ever worked in a corporate orthodontic
setting? What was your experience like?

Corporate Orthodontics

MESSAGEBOARDS

▼
▼

ORTHOTOWNFEATURES

Monthly Poll
Early Treatment
Have you ever placed brackets on a patient
even though primary teeth were still present?

A. Yes  B. No

Media Center
Want to learn how to post a 
progressive case?
Check out the Media Center of
Orthotown.com to view a video tutorial for
posting a progressive case in Orthotown’s
exclusive Virtual Study Club.

Online CE
The Rationale for Extractions in 
Class II Malocclusions 
– Larry White, DDS, MSD, FACD

This presentation will display theoretically
and clinically how and why the removal of
maxillary and mandibular premolars in the
treatment of Class II malocclusions often
leads to clinical failure.

CONNECTWITHUS
Like us on Facebook
www.facebook.com/orthotown

Subscribe to Orthotown Magazine
www.orthotown.com/subscriptions.aspx

http://www.towniecentral.com/MessageBoard/thread.aspx?a=11&s=6&f=693&t=168416&g=1
http://www.towniecentral.com/MessageBoard/thread.aspx?a=11&s=6&f=728&t=168792&g=1
http://www.towniecentral.com/MessageBoard/thread.aspx?a=11&s=6&f=715&t=168760&g=1
http://www.towniecentral.com/Orthotown/Poll.aspx
http://www.towniecentral.com/Orthotown/MediaCenter.aspx
http://www.towniecentral.com/Orthotown/OnlineCE.aspx?action=DETAILS&cid=84
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The best things in life really are free! Orthotown knows
you work hard, so we work hard to find special deals and
promotions for you. These offers are available only to our
Townies and can be sent right to your inbox. To make
sure you’re in the know, opt-in to our e-newsletter and 
e-promos. Here’s how:

• Log in to Orthotown.com
• Click the My Profile button in the blue bar across

the top of the page
• Click the Opt-Ins link under your picture 
• Select your preferences and click the Update 

button at the bottom of the page 
• To verify or change your e-mail on file, click the

Change E-mail link. 

Remember, your personal information won’t be
shared with marketers without your permission!

If you have questions about the site, 
call me at 480-445-9696 or e-mail 
me at kerrie@farranmedia.com.

See you on the 
message boards,
Kerrie Kruse
Online Community Manager

07
11
Message

from the

Online

Community

Manager

Enjoy Orthotown’s
e-Offers Right In Your Inbox

▼

Throughout Orthotown
Magazine, you can scan tag

codes to access information

directly from your smartphone.

To scan these codes, visit

http://gettag.mobi/ to download

the free barcode reader to your

mobile device. You can then

scan every code you see in

Orthotown Magazine to access

additional information, enter

contests, link to message

boards, comment on 

articles and more!

GETTAGHELPCENTER
Feature of the Month
Did you know that our Web site has a live chat feature? Located in the Help
Center, the Live Chat lets you ask quick questions in real-time with the
Online Community Manager. Check out the Help Center’s Feature of the
Month for more information!

VIDEOTUTORIAL
How to Search for Information on a Product or Company
Message boards, the online magazine, press releases – there’s a lot to see
on our Web site. If you want information on a product or company, you can
find it using our site-wide search field. Go to the Media Center and click on
the Tutorial section to watch a short video with step-by-step instructions. 



Laser-structured base 

Low-profile design

Compound-contoured pad 

Best bond retention

10 Pheasant Run  ·  Newtown PA  ·  18940  ·  Phone: 800.523.3946  ·  Fax: 800.553.6389
www.dentaurum.com  ·  sales@dentaurum-us.com

“...Laser structured base...
bonding strength is twice as high

 compared with mesh base...” 
- A Comparison of Bonding - Olivier Sorel et al. 

“Revue d’Orthopedie Dento Faciale”  Vol. 33 / 1999

Laser base under magnification

GUARANTEED*

Guaranteed* Better Bond 
Or Get 150% Money Back!

(Refund limited to 15-case trial offer)
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3-D Imaging System 
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by Wm. Randol Womack, DDS, Board Certified Orthodontist 
Editorial Director, Orthotown Magazine

Taking the Heat

Summer has arrived. In Arizona it happens fast and the temperature reaches
105-110 degrees on a daily basis. Yes, you’ve heard… it’s a dry heat, but in my
opinion, once it gets to 110 degrees, it is just hot! In the spirit of embracing the
heat, I’d like to mention several hot topics for the orthodontic profession, as
presented at the AAO.

Maintaining the lead position for hot topics is still CBCT. At the AAO
many new enhancements to existing cone beam machines were revealed, as well
as some additional new machines. 

The real heat though comes from the lack of guidelines to assist doctors in
adhering to best practices. These are being addressed jointly by the AAOMR
and the AAO as you read this. As CBCT machines, which have tangible bene-
fits, are increasing in number across the country, the questions remain as to
whether they are being used correctly by adequately trained professionals. 

Another hot-button topic is the re-immergence of the intra-oral scanner by
Align Technology. Align bought Cadent Holdings and has integrated their
intra-oral scanner with Invisalign ClinCheck to eliminate the need for PVS
impressions to start an Invisalign case. 

Also a hot category is the use of social media (Facebook, Twitter, etc.) for
connecting with your patients and stimulating a buzz about your office. Several
workshops on this topic were high profile at the meeting, but the bottom line
is that you better know what you are doing (or have someone who does) to
manage these “enhancements” to your practice or it can come back to bite you.   

However you plan to deal with the heat is your decision. I think I will drive
140 miles north to the 7,000-foot elevation of Flagstaff, Arizona and take a golf
lesson. As for the hot issues in orthodontics, Orthotown will continue to
address your concerns and keep you current as we finish the year. ■

according to  “dr. wo”
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Passive Self-Ligating Bracket System

With an Advanced 
Nickel Titanium Clip

Low Profile 
Mini Design

View our online video and 
discover all of the benefits at
www.orthotechnology.com/lotus

Call About Our 2 Free Trial Cases Today

800-999-3161 | 813-991-5896

*Get 2 free patient cases (40 brackets) when you purchase 5 cases (100 brackets). Try Lotus Plus Brackets for the first time and 
if you are not completely satisfied then return the remaining cases and keep the two trial cases at no cost. Offer expires 10-31-2011
© 2011 Ortho Technology, Inc. Lotus is a registered trademark of Ortho Technology, Inc. Domestic and international patents pending.

*

Just Some of the Many Unique Features, Specifically Designed 
by an Orthodontist That Will Change the Way You Treat Patients
• Open design allows for maximum patient hygiene

• Bracket design provides passive engagement to reduce
friction and improve sliding mechanics

• Low profile mini-twin design with rhomboid shape for easy
placement and more patient comfort

• No special instruments required. Opens easily with an explorer,
closes with utility plier or tweezer

• Mandibular arch clips open gingivally to minimize occlusal
interference, maxillary arch open occlusally

• Convertible bracket allows for the engagement of ligature ties
during the finishing phase if desired



This patient presents with a history of UL2 being impacted and treated as an
adolescent. She says it was straight at one point. UL2 presents with recession on
the lingual and bone loss, particularly on the distal.

Normally I would not try Invisalign on a case like this. I am always trying to
learn from others and broaden my treatment options. I would do self-ligating and
go very slow and watch UL2, with long-term bonded retention and informed con-
sent that the tooth will not lose bone, but might be slightly mobile during and after
treatment due to the bone loss, hence long-term bonded 2-2. Ortho itself makes
me a little skittish.

Please be open... what would you do? ■

UL2 was impacted? Do you mean UL3? Is this a patient from your office that
you are retreating or did someone else do the original treatment?

This is a great example of why permanent, lifetime lower retention is so impor-
tant. The crowding and rotations of the lower incisors, coupled with the pre-
existing bone loss around UL2 (which probably has worsened due to the traumatic
occlusion with LL2) has created a situation that did not need to happen.

Why not Invisalign? You’ll need to IPR the lower anteriors and align them.
Tipping UL2 palatally seems like a pretty straightforward movement once there is
clearance to do so. The oral hygiene advantages of Invisalign sure seem like a good
thing here, plus you can stage the movement of UL2 carefully to avoid interfer-
ences and reduce the force levels at each stage. She has a good Class I occlusion and
you don’t seem to need much root movement anywhere. I think Invisalign would
work well. ■ Diane

She points to the lateral as the impacted tooth, although the canine makes
much more sense. It was treated somewhere else originally. ■

clinical orthodontics  townie clinical
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Would You Try Invisalign on the Case?
Sometimes cases aren’t so black and white. How would you treat this one?

like2drill  
Posted: 4/18/2011 

Post: 1 of 9  

like2drill  
Posted: 4/18/2011 ■ Post: 3 of 9    

dhmjdds  
Posted: 4/18/2011 

Post: 2 of 9    

continued on page 14

▼

Want to see more Invisalign
cases? Search Orthotown.com for
these related message boards...

Crowded Invisalign Case – 
Pre-treatment Suggestions
Search: Crowded Invisalign

Phase 1/2 Case Finished 
with Invisalign
Search: Finished with Invisalign

http://www.towniecentral.com/MessageBoard/thread.aspx?a=11&s=6&f=693&t=167591&g=1
http://www.towniecentral.com/MessageBoard/thread.aspx?a=11&s=6&f=693&t=88263&g=1
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Your patients won’t be left guessing with 
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Financing as advanced as the care you provide.
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I am currently treating a 70-year-old with bone loss on the upper central incisors
and she is being treated with Invisalign. The two teeth with the bone loss don’t track
well at all. I’m struggling with it.

If you think about how to do this with braces, we know it is difficult to move
teeth bodily, the more bone loss there is.

I would have a perio evaluation. And then, just as you say, go slow with light
forces and braces. Could it be done with Invisalign, maybe? You could do a
ClinCheck and see if the movement is primarily tipping. Then OK. If the laterals
need torque or anything other than tipping, braces. Does the UL3 need extrusion?
Hard for Invisalign.

The LL2 also looks like a challenge for Invisalign. ■

I definitely would refer to perio first to rule out any active disease. I would then
put guarded prognosis UL2 on the informed consent. You should be able to treat this
with braces or Invisalign with lower IPR, followed by upper and lower fixed retainers.
The only compromise with Invisalign is you need to extrude the mesial of the UL3.
With braces, the bone would come with it and might improve the situation of the
UL2.  I’m sure it was the UL3 that was “brought down” previously. She is mistaken. ■

I don’t understand how you would “extrude the mesial” of UL3? UL3 is in solid
contact with the mandibular teeth. Are you proposing to cut UL3 down to provide
clearance to extrude it? While I get the idea of extruding a tooth to bring bone with it,
I don’t think this is a case that you could do that. I like the idea of a perio referral.
Could this be a situation for guided tissue regeneration? I am no expert on those pro-
cedures, but an isolated defect like this one could be amenable to that. Maybe. ■ Diane  

I think that I would use Invisalign on this case. The perio referral is paramount.
I see a somewhat Class III pattern due to the retruded lower incisors and by eye-
balling the ceph looks like a negative wits. A lot of lower IPR. I feel that upper 
incisor intrusion to correct the deep bite is more important than canine extrusion.
Will probably have to accept not having LL2 completely upright but it should 
look OK and function well. I don’t see a benefit to full braces since the posterior
occlusion is good and would not want to disturb. 

Cheers. ■ David  

I agree with everything David said.  
I can’t tell if it’s burnout or if there’s a defect on the mesial of the flared lateral

or just the distal. I think the movement required for the UL2 is a pretty easy one
for aligners, as well as the intrusion of the centrals. The hardest part here (and 
quite possibly the reason for the big defect on the distal of the 2) is the position 
of the UL3. Moving the UL3 buccal is no big deal, but adding mesial root tip 

with an aligner? Yikes. I think it will
be fruitless to treat the case without
correcting the cuspid root, although
it will look better. Might have to
make this a hybrid case?   

markgood72  
Posted: 4/18/2011 

Post: 5 of 9 

dhmjdds  
Posted: 4/18/2011 

Post: 6 of 9 

davidharnick  
Posted: 4/18/2011 

Post: 7 of 9  

ahayes  
Posted: 4/18/2011 

Post: 8 of 9    

zxzxzx  
Posted: 4/18/2011 

Post: 4 of 9   

continued from page 12

“The hardest part here (and quite possibly the

reason for the big defect on the distal of the

2) is the position of the UL3.”
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My first thought when I saw the pano was interceptive endo, forced eruption of
the lateral for bone levels and implant. Maybe a little overkill.

It’ll be interesting to see what perio says. I see radiographic calculus. ■ andy  

I could extrude the mesial of the UL3 pretty easily (with braces, and without
“cutting down” any teeth). Looking at the left lateral intra-oral picture, it is clear the
UL3 is not socked into occlusion. The tooth needs mesial root tip and as it tips, the
mesial will extrude some. Nowhere did I say I would extrude it a lot. I think you 
took it that way. What I meant was that any extrusion would possibly help the bone
on the distal of the UL2. Also, go look at the occlusal picture, the UL3 is lingual to
its ideal position. Moving it buccally will give more room for that 1-2mm of extru-
sion/root tip. If you don’t think the UL3 can be put into better position with slight
extrusion, MRT and slight movement to the buccal, then I don’t know what to tell
you. Again, not saying extrude it to try to get a lot more bone. Just saying any slight
extrusion might help the bone as well as the occlusion. ■

Would You Try Invisalign

markgood72  
Posted: 4/18/2011 

Post: 9 of 9    
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Clear Brackets
What is your stance on clear versus metal brackets?

A couple of questions that I ponder and could use some input:
Do any orthodontists like clear brackets?
We all use them, but do we like them? Would you want them on your teeth?
Do you alter your treatment plan time, technique, patient instructions or informed

consent for clear brackets?
On another thread there was plenty of discussion on problems with them –

taking them off, breaking, etc., but it didn’t address the issue of whether we really like
them and think that they are as effective as stainless steel.

Thanks. ■

I don’t particularly like clear brackets, but I don’t hate them either. I use In-Ovation
C and some Clarity. Also, I like the new Avex clear brackets from Opal (copy of Clarity
with some improvements). I don’t alter informed consent or anything like that with
ceramic brackets. If I had to put brackets on my teeth, I’d probably opt for metal just
because I think that clear O-rings and chain look pretty bad when they turn yellow.
Debonding isn’t quite as easy with clear but not so much that I dread it, just have to
make sure that I remove all flash before debonding. My main complaint with clear is
that they are larger, so hard to position accurately on some smaller teeth (small laterals,
premolars) and that they are expensive to replace if repositioned or broken. ■

Pnwortho, very well stated. I also believe it is harder to accurately position clear
brackets. It might just be that I don’t bond as many. 

I tell patients that I have a son in braces and he has metal because I feel like they
work better in my hands. Then if they are still sitting on the fence, when I tell them it
is $500 more for the clear they usually go for metal. ■

I work in an office that charges adults the same for metal or clear. I find myself 
talking patients out of the clear brackets all the time or at least compromising and
doing clear only on the maxillary and metal on the mandibular. Sometimes I will tell
them they have no choice but to do metal on the mandibular in deep bite cases. I don’t
feel I initially position them as well and of course, repositioning them is impossible. 
I especially have a tough time with the maxillary canines. I don’t have any problems
with debonding though so that’s not a factor in my decision.

I’m a hypocrite because I refused to have metal brackets as a teen even though the
orthodontist tried to talk us out of it. Something about being the new kid at the 
public high school with a mouth full of metal mortified me. I never asked for much as 
a kid/teen but I did ask my dad to pony up the extra fee for the ceramic brackets. 
I didn’t care that the O-rings turned bright yellow in two days; to me that still looked
better than the metal (I know, I sound crazy). Eventually the orthodontist steel-tied
every tooth individually for me because I think the yellow O-rings bothered her more
than they bothered me. ■

etaynor  
Posted: 2/3/2011 

Post: 1 of 13    

egortho  
Posted: 2/3/2011 

Post: 3 of 13  

pnwortho  
Posted: 2/3/2011 

Post: 2 of 13    

nysent  
Posted: 2/3/2011

Post: 4 of 13   
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Pnwortho, I agree. Also, I really don’t think they take me longer to finish and I have
few issues with positioning. I use In-Ovation C almost exclusively when it comes to
clear. I charge $300 extra.  

[Posted: 2/4/2011]
I should add... I do like them because my patients like them. I can deal with some

minor inconvenience because I’m better able to give my patients (those that want more
aesthetic alternatives) what they want. We’re in a service industry and if we can give our
patients choices that don’t compromise our standards then I think we’re foolish not to.
Just my two cents. ■

I offer them because my patients want them too. If it were my choice they would
all get metal, but it’s not. Anyone offering gold brackets? I worked as an associate in a
practice where most patients requested gold. They actually looked pretty nice! ■

I stopped offering gold when I started using In-Ovation C. I charge an extra 
$300 for anteriors per arch and $500 per 5-5 arch. Has anybody used the Biomers
clear archwires? ■

Mkbark, they are clear but I’ve found them to be useless and they cost an arm and
a leg. The majority of them break under any fatigue.

The ones that haven’t broken on me have demonstrated as much tooth movement
as I would have expected with four months of no wires at all. To be fair, I’ve only used
the 0.014 size. Maybe a larger diameter performs better.

The only tooth-colored wires that I’ve found to be any good are the ones by
Forestadent. ■ andy

Andy, you like the Forestadent tooth-colored wires? We’ve tried just about all the
other ones and within a period of a few weeks the coating rubs off or they stain.

Do you use Forestadent’s nickel titanium as well as steel in the aesthetic wires?
[Posted: 2/9/2011]
I’ve also found that gold wires with ceramic brackets make for a pretty invisible set

up, but not up close, only from a photographic (think wedding, bar mitzvah, gradua-
tion, etc.) or conversational distance. ■

I like clear brackets. I’ve used the In-Ovation C, Clarity SL and Damon Q clear –
they all work about the same. So far the Damon’s have been standing up well and not
breaking. The Uniteks are a bear to use with stainless steel wires. The In-Ovation C
doors fail more than I’d like. Treatment times don’t seem to change much – except for
the Clarity SL, which took much longer than comparable brackets. ■

Clear Brackets

orthorom  
Posted: 2/4/2011 

Posts: 6 & 7 of 13 

flybywire  
Posted: 2/4/2011 

Post: 8 of 13    

mkbark  
Posted: 2/7/2011 
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ahayes  
Posted: 2/7/2011 

Post: 10 of 13 

jgenecov  
Posted: 2/9/2011 

Posts: 11 & 12 of 13    

str8wire  
Posted: 2/9/2011 

Post: 13 of 13    
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Assignment of Insurance Payment
Do you file insurance paperwork or have your patients file for themselves? According to the message boards, both tactics have their frustrations.

I’m considering changing the way I deal with insurance carriers by assigning
payment to the subscriber. Currently I accept payment directly from the insurance
company. I file for primary and secondary insurance as a courtesy to the patient.
Unfortunately, I seem to have more headaches than it’s worth in that I’m now in
between the patient/subscriber and the insurance company when any problems
arise, and therefore also the target of any frustration. The main problem in my 
practice seems to be that it takes an inordinate amount of time to deal with the
insurance companies, and we’re making mistakes in submission so that I sometimes
owe patients or insurance companies a refund because of overpayment or I simply
have upset patients/parents as a result of some confusion. I think most of the time
we get it right, but the small percentage that we don’t takes up time, and makes peo-
ple upset. I’ve heard some offices offer to begin the submission process, assigning
reimbursement to the subscriber and help answer questions along the way, but 
ultimately the responsibility lies with the subscriber. In that case I’d be focusing my
efforts on collecting only from patients, not insurance companies too. I’d love to
hear how some of you deal with this issue, whether you accept all insurance or none
at all. Thanks. ■ Brian

I have toyed with this idea as well. Unfortunately, I think the contract signed
between you and the insurance company might contain wording stating that you
cannot assign benefits to the patients. At least I know one I looked at said some-
thing like this. ■

Thanks. I’ll check on that. I wonder if it’s an in-network/out-of-network issue.
I would think as long as you’re out-of-network you could do it, but I don’t know. I
was just talking with a staff member who, for years, worked with an ortho across
town and still keeps in touch with his treatment coordinator. She told me he never
accepts payment from insurance (might or might not be true, however). ■

Yes, I was referring only to in-network. If you are out-of-network, there would
be no contract. ■

Unfortunately, there are also headaches if you assign benefits. We do this some-
times and the problems we run into are:

1. Patient cashes insurance check and decides not to pay it to you. If the insurance
company sends it to you, at least you are guaranteed some money. Some peo-
ple make it extremely hard to collect money and then there is just more to col-
lect from them. They blow the insurance check on Christmas or whatever and

orthorom  
Posted: 1/5/2011 

Post: 1 of 10    

charlestonbraces  
Posted: 1/5/2011 

Post: 2 of 10   

orthorom  
Posted: 1/5/2011 

Post: 3 of 10   

charlestonbraces  
Posted: 1/5/2011 ■ Post: 4 of 10 

sharperdds  
Posted: 1/6/2011 

Post: 5 of 10  

▼

Read what other ortho Townies 
are saying about patient financing
in these message boards:

Third-party Financing
Search: Financing

Please Help! How Do I Fix This?
Search: Fix Insurance

continued on page 20
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then complain to you they don’t have the money. Send them to collections or
discontinue treatment, too bad you didn’t get the money the insurance com-
pany would have paid you directly.

2. The patient gets the check and tosses it because they think it is an Explanation
of Benefits and then they are still disgruntled or they say they never got it and
somehow my office manager still ends up on the phone for two hours trying
to figure out what happened.

3. Patient thinks the money from the insurance company is for them and is still
disgruntled when you try to explain that they should pay it over to you, but
they already spent the money. Then you are stuck financing them the money
over time for them to pay it back to you.

In other words, I have found the head-
aches don’t go away with assigning benefits,
nor do you eliminate disgruntled parents/
patients. I would take the money directly
because at least you know it is guaranteed 
to you and there is no way to eliminate 
disgruntled patients completely. Just realize
when money is involved people will always
have the potential to be disgruntled. ■

Excellent points, thanks. ■

If you assign benefits to them, the contract should really be set up so that they
are paying the full amount (the insurance company is completely taken out of the
equation). Then they would be a little less likely to blow the check. ■

True, but the problem then is depending on the amount they pay down and
how much you charge for treatment. Their monthly payments can be more than
$200. This does not always sit well when your friendly competitor down the
street accepts payment from their insurance and their monthly payment is
around $120. Although the patient might be paying the same amount total (fac-
toring out insurance), the monthly payment is much more palatable if you take
the insurance payments. ■

Thanks for the feedback. After considering your responses and pondering the
issue further, I’ve decided to maintain status quo. It seems it’s probably less prob-
lematic overall than assigning insurance payment to the subscriber. ■

Assignment of Insurance

orthorom  
Posted: 1/7/201 ■ Post: 6 of 10    

drbecky  
Posted: 1/7/2011 

Post: 7 of 10   

“Send them to collections or discontinue

treatment, too bad you didn’t get the 

money the insurance company would 

have paid you directly.”
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townie poll

52%  
No

Orthodontists’ Opinions About
Brackets
Check out what other orthodontists are doing when it comes to self-ligating brackets in this poll conducted

from April 26, 2011 to May 25, 2011. Don’t forget to participate in the poll on Orthotown.com each month.

The more opinions you can provide us, the more statistics we can supply to you. 

Are you using self-ligating 
brackets routinely?  

Are you satisfied with the self-
ligating approach to treatment?  

40% Yes; I would not consider
conventional brackets again

17% Not sure; I am still evaluating the 

benefits of using self-ligation 

18% Not really; I am not happy but feel

committed to continue evaluating  

1% No; I am considering returning to

conventional brackets  

24% No; I have already returned to 

conventional brackets

Do you consider self-ligation a
bracket system?  

33% Yes; I consider self-ligation to be 

a bracket system  

37% I consider self-ligation 
as just a bracket design

11% I consider only certain self-ligating

brackets to be associated with a

wire system 

19% No; I think self-ligating bracket 

systems are just a marketing hype

If you have returned to conventional
brackets, when did you decide?   

64% After one to two years 
of trying self-ligation

20% After three to four years of

trying self-ligation  

16% After more than four years of 

trying self-ligation

How long have you been using 
self-ligating brackets?  

13% One year  
16% Two to three years  
19% Four to five years  
52% More than five years

Have you tried more than one 
self-ligating system?

17% I still use the original one we 
started with  

60% I have tried two or three
17% I have tried four or five  
6% I have tried more than five

Which self-ligating brackets do you
perceive to be the most popular?  

3% American Empower  
64% Damon 
32% In-Ovation  
1% Speed 

What do you think is the one 
major benefit of using self-
ligating brackets? 

17% Shorter treatment time  
28% Shorter archwire changes  
22% Longer appointment intervals  
33% Practice marketing

48%  
Yes
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In 2004 Steven Gardner decided to form a small company
specializing in orthodontic study models. In seven years, this
side business, OrthoSelect, went from a one-room basement
company to a national lab. Today OrthoSelect fabricates thou-
sands of study models for hundreds of doctors each month. “It’s
a gratifying start, but we feel it’s only the beginning,” says
Gardner. Here he describes the details of what the orthodontic
lab business is like, the importance of study models and what is
to come for OrthoSelect.

What is your current business philosophy? How
does your team embrace your mission?

Gardner: OrthoSelect’s philosophy has always revolved
around keeping costs as low as possible. However, offering low
prices but returning a poor product will quickly destroy a busi-
ness. So to provide a quality product at a low price, we focus on
speed and efficiency. The end result is a quality model, at the
lowest possible price, in the quickest possible time. Ultimately
it’s up to the doctors to decide if we’re successful in this mission.

As for team members embracing our mission, they under-
stand and work hard to achieve the balance between high pro-
ductivity and high quality. They do an excellent job. We’ve
developed good systems for processing large amounts of models,
but without a committed staff, none of it would be possible. I
need to be careful though since they’ll probably read this article
and argue they deserve a raise (laughs). 

Aside from your excellent team, what sets
OrthoSelect apart from the competition?
What’s so unique about your company?

Gardner: There are a couple of things. First and foremost
I’d say our product selection sets us apart. Many of our com-
petitors offer one option at one very expensive price. It’s pretty

obvious when speaking with orthodontists that they have dif-
ferent study model needs. Some doctors want traditional plas-
ter study models; others have switched to digital models;
others desperately need to free up space and digitize all their
old plaster casts; or maybe they just want a bare bones price
and opt for a one of our “storage” options. We really try to
accommodate and customize our study model services to what
the orthodontist needs.

Second, (and I don’t mean to harp on this,) our fees are
really the most competitive of any lab out there. If I had one
wish, doctors would download our software and test a couple
of sample cases. They’ll see the quality and we think they’ll be
pleased. At the very least, they’ll see how much money they
can save. 

Lastly, because we have developed systems for efficiency and
quality, we are able to return models quickly. A typical digital
model is returned within a week. That’s from the time impres-
sions are shipped to the time models download to the doctor’s
computer. We believe all these factors combine to set us apart
from the competition. 

What can orthodontists expect when they call
OrthoSelect?

Gardner: They can expect an actual person to pick up the
phone. It’s always annoying when you call a business and a
recorded message picks up. If you’re a new doctor calling us, you
can expect to talk with me directly. All day-to-day operations
have been turned over to team members, but when it comes to
new accounts, I take those calls. I like speaking with the doctors
and their staff so we can learn what options are best for them.
We’ll always do the first couple cases for free; this way orthodon-
tists can give us a try then decide whether they want to continue
to use our services. 

by Benjamin Lund, Editor, Orthotown Magazine
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Steven Gardner, founder of OrthoSelect



What new technologies impact the way you
operate? What challenges have you faced?

Gardner: The proverbial digital revolution has single-
handedly changed OrthoSelect. In the early years the goal was
to achieve 100 plaster study models a week. Now with the use
of computers, scanners and well-trained technicians, we are
able to process 800 to 1,000 cases a week. We could never
reach these numbers if we didn’t invest in new technologies. 

Digital technology also presents itself
as one of the challenges we face.
Honestly, we were somewhat naive when
jumping into the digital pool. Anyone
can purchase a 3D scanner and begin
scanning impressions or stone models –
that’s the easy part. We quickly found
out that there is a great deal of work
needed after the scanning. Turning those
raw images into acceptable, high quality,
digital models is indeed a challenge. Just
like plaster models, there are still digital
bubbles to remove, holds to fill, rough
areas to sculpt and smooth. It’s a lot of
work and takes some experienced techni-
cians who understand 3D imaging and
how to work with both plaster casts and
high-end computer software. 

Companies selling 3D scanners defi-
nitely understate the time, training and
costs associated with digital models. If an
orthodontist is considering purchasing an
in-house scanner, it might be a great pur-
chase. Just make sure to do the research
and fully understand the time, money and training needed.

Are study models still relevant? Aren’t new
technologies making them obsolete?

Gardner: Study models are more relevant than ever for one
simple reason – we live in a litigious society. One in 10 ortho-
dontists is sued annually, and that number is increasing.1

According to an article by Dr. Huie-Ming Hou, “Study models
are absolutely essential as starting and finishing records in ortho-
dontic treatment, apart from constituting critical medico-legal
evidence. Not having starting study models could be grounds
for allegations of negligence.”2 Many lawsuits are frivolous, but
if you can’t provide basic records like an initial study model, it
gives undue creditability to an otherwise unsubstantiated claim. 

In the article “On Legal Issues in Orthodontics”3 in the
Journal of Clinical Orthodontics, the author interviews defense

attorney Dr. Donald E. Machen who states that avoiding mal-
practice suits means “taking a little extra time to prepare high
quality diagnostic records and document proper treatment
records.” Study models play a central role in keeping basic,
proper records.

Surprisingly some orthodontists don’t even include study
models in their orthodontic care. Why cut corners when the
downside could ruin your practice? That’s why we provide a

bare-bones, low-cost storage model. It’s
precisely for orthodontists who don’t
want or use study models but under-
stand the importance of keeping good
records for if and when a lawsuit occurs. 

What specific products and
new services do you offer?

Gardner: I mentioned earlier our
variety of products. Specifically, it breaks
down to three categories: digital, archival
and physical. Within each category there
are three additional choices. With these
options we can cover just about every
study model need an orthodontist might
have. On the digital side we provide a
3D “full finish” and “rough finish”
model. This rough option is for doctors
who don’t necessary utilize models in
consults or treatment planning, but still
want access for clarification or verifica-
tion. Keep in mind our rough finish
models are very rough, but they can be
upgraded to a full finish model anytime

(see Fig. A). We also offer diagnostic data reports that contain
Bolton, space and tooth width analysis, along with palatal and
ideal arch measurements. 

Of course we still provide traditional plaster models. Here
we have three options: full, semi and rough. Each depends on
the level of detail the doctor wants.

In the last six months we’ve added several new products.
Under our archival category, we provide storage services, both
physical and digital. These options are for doctors we described
above who literally never look at or use study models. However,
if a lawsuit occurs, they certainly will need that specific patient’s
study model. We would retrieve the model from storage,
upgrade it to full finish quality then send it back to the doctor.
Fees for our archival products are extremely low.

We also now offer conversion services where we digitize a
doctor’s old plaster models into digital files. This frees up a ton
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“Rough Finish” 3D digital study model, above.
($14.99)
Below: “Full Finish” 3D model ($19.99)
Note: Any Rough Finish 3D digital study model
can be upgraded to a Full Finish model.

Fig. A
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of space and is much easier to access than digging through old
boxes to find a case. We can also convert a digital study model
back into a physical model. This is called 3D printing and some-
thing doctors appreciate because it provides peace of mind
knowing any digital model can be returned in physical form.

Do you offer ABO certification?

Gardner: Yes, we offer both digital and plaster certification.
The cost is higher because additional time is spent ensuring a fin-
ished model is as close to perfection as possible. For digital certi-
fication we work closely with GeoDigm. They are a great
company and we enjoy a terrific working relationship with them.
They have developed excellent software for scoring models that
the board utilizes and accepts. Traditional certification with plas-
ter models is done in-house at OrthoSelect. However, we only
provide ABO certification for doctors already using our services.
Unfortunately we don’t have the manpower to produce ABO
models for any and all orthodontists needing ABO certification. 

What about alginate distortion and shipping
across the country?

Gardner: All alginates are definitely not created equal. We do
see problems with dimensional stability, but it is a solvable issue.
Of course, PVS materials are the most stable. You could wait
weeks to pour up polyvinyl impressions. Yet, they’re more
expensive and additional time is needed to create them. We’ve
had great success with five-day (120-hour) alginates too. The
alginates we use and recommend are Hydrogum5, Alginmax,
Identic and Essix.

To what do you attribute OrthoSelect’s success?

Gardner: Working our tails off has contributed! Finding
solutions to doctors’ needs and obsessing about finding tech-
niques that maximize productivity has helped as well. With bet-

ter efficiency, costs are reduced, which in turn lower our prices.
That’s what it always comes back to – high quality and low cost.
Good customer service, knowledgeable tech support and a quick
turnaround are all factors too. We hope this formula will con-
tinue to create consistent growth. 

What does the future hold for OrthoSelect?

Gardner: Introducing new technologies has certainly
increased our ability to fabricate high quality, low-cost ortho-
dontic study models. Looking to the future we see new tech-
nologies that might help expand our line of products – from
indirect bonding, to cone beam conversions, to robotic wire
bending for appliances; or clear aligners and retainers within
hours instead of days. There are some exciting technologies on
the horizon. Time will tell which ones will take hold.

Currently, we’re focusing on new methods that will help
increase our quality and efficiency. Specifically we want to max-
imize the use of impressions. Kill two birds with one stone
where one impression (or intra-oral scan) is used to produce not
only a digital model, but also a Herbst, Schwartz, Hawley or
corrective aligners. Why take multiple impressions if one will do
the trick? We’re running a pilot program with half a dozen doc-
tors now. Once we’ve worked out the bugs, we’re looking for-
ward to offering doctors so much more than just study models.
Stay tuned.

For more information about OrthoSelect, visit
www.myorthoselect.com, call 866-695-3319
or e-mail models@myorthoselect.com. n
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in keeping basic, proper records.
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Still Going StrongStill Going Strong
The orthodontic program at Arizona’s first dental school gets a facility facelift

by Benjamin Lund, Editor, Orthotown Magazine

A.T. Still University’s Arizona School of Dentistry & Oral Health (ATSU-ASDOH), Arizona’s first dental school, opened in 2003 with a mission 

to work with community-minded students and dental professionals. It opened its orthodontic program in 2008 with four residents in 

the school’s main building. Seeing a need for space, the school expanded its facility and recently opened up a brand new space for 

its orthodontic residents. Orthotown Magazine interviewed ATSU-ASDOH Dean, Dr. Jack Dillenberg, to learn more.
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Name: A.T. Still University’s Arizona School of Dentistry & Oral Health

Location: Mesa, Arizona

Dean: Dr. Jack Dillenberg

Residents: 5 Faculty: 24

Web site: www.atsu.edu/asdoh

Dr. Dillenberg, can you tell our readers about the history of
ATSU-ASDOH? 

Dillenberg: A.T. Still University is named after Andrew Taylor Still from rural
Missouri and the founder of osteopathic medicine. He was a doctor in rural Missouri.
He was disillusioned with the current state of medicine, so he took a year off to pon-
der how to make medicine more effective. He founded the Kirksville College of
Osteopathic Medicine (KCOM) which is the founding medical school for osteo-
pathic medicine in Kirksville, Missouri. Up until 1900, Dr. Still practiced dentistry
as a physician in rural Kansas because there were no dentists. 

KCOM came out to Arizona about 25 years ago and opened a school of health
sciences. They had an affiliation with the state of Arizona because they would rotate
their DO residents to hospitals in Arizona and the Phoenix-metropolitan area. They
realized our need for physician assistants, PTs, audiologists and athletic trainers, so
they started a graduate school for Arizona health sciences. As they were on their clin-
ical rotations to community health centers in the communities in Arizona they would
often hear, “We need dentists.” They did some research and found out there was a 23
percent vacancy rate in the Indian Health Service for dental slots. They found that
the community health centers which were the safety net for this country couldn’t get
dentists to work for them even though they were paying substantial salaries and tax-
free dollars for loan repayment. It wasn’t about the money; it was about the people
who were becoming dentists that didn’t have an interest in working with underserved
or poor people. 

I was the former director of health here in Arizona. I directed the state health
department in the 90s; as a dentist that was a big deal. I was the second dentist in the
history of the United States to run a state health department. I was living in
California after my stint as the Arizona director of health when I got a call from
KCOM. They told me they were thinking of starting a dental school in Arizona but
weren’t sure if it was a good idea. I suggested that they put together a blue ribbon
panel and pick their brains. I called up some of the innovative dental leaders in the
academic world. We all came together in Scottsdale at the conference center and Dr.
Arthur Dugoni led the conversation. By the second day, it was insisted that I become
the school’s dean, even though it wasn’t even on my radar! I gave it some thought and
said to the president of the school, “I’m in if you’re in.” It really is a beautiful cam-
pus; in entirety it is a 90-acre health and science technology park. When I came out
here there wasn’t even a blade of grass. Now it’s gorgeous. 

continued on page 32
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What can you tell our
readers about your
orthodontic program?

Dillenberg: We wanted to
produce public-health-minded
orthodontists, which sounds
like an oxymoron, but we
wanted to do it. The program
is unique in a lot of ways in
that part of the criteria for get-
ting into our orthodontic pro-
gram is that candidates must
have done community service.
Once they are in, our students
are required to provide care to
an underserved population of
special kids at St. Vincent de Paul in Phoenix, Arizona, at least
one day a month. It is a really unique program in that regard. We
also have an open mind relative to many different techniques and
philosophies that are taught in the orthodontic program. I think
that although other programs do treat underserved populations,
they are not as integrated into the residency like it is at our school.

How long ago did the orthodontic program start?
Dillenberg: We started three years ago (2008) in the main

clinic building with four residents in a tight space. We realized
we had to move them for a number of reasons. Firstly, we wanted
to make them part of the vision we had of creating a center for
advanced oral health and education that would house all of our
post-doctoral programs, our AEGD residencies, orthodontics,
and if we did any other things like pediatrics or endo. One of the
things we wanted to do was a maxillofacial-prostho certificate
because MD Anderson is opening up close by and we wanted to
provide complex coordinated care for cancer survivors and severe
trauma. We have two board-certified maxillofacial prosthodon-
tist on our faculty. When we were building this center it was log-
ical that the first group to move in there should be orthodontics.
They were outgrowing their space and they were limited on the
amount of patients they could see, the number of residents they
could take and also in their pre-doctoral orthodontic clinical
experiences. For those reasons, we could expand from four to five
residents, we could see more patients, we could enhance our pre-
doctoral orthodontic clinical experience and create the center for
advanced oral health education.

How would you describe the new facility? What
amenities does it have?

Dillenberg: We combined a couple of modalities of prac-
tice. We have the star setup – with four dental chairs coming off
of a hub. That is one style of teaching that we have and then we

have traditional operatories. We have a large resident area where
they can work on their research. It is all wired and high-tech.
They have their own sterilization area and laboratory area. We
also have conference rooms and a nice waiting area. It is spa-
cious, aesthetic and state-of-the-art. It is really breathtaking.

Can you explain more about your school’s
overall philosophy?

Dillenberg: We work to foster community-minded dentists.
Our philosophy is to educate competent health-care profession-
als who continuously develop and demonstrate compassion,
integrity and ability. I don’t want to just produce great clinicians,
I want to produce honest clinicians; those with compassion that
are going to recognize that orthodontics is a valuable service that
is needed by poor people and underserved people and special
needs people as much as by those with affluence. We use those
words every day in our program – compassion, integrity and
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Top Left: Dental student Steven Prince, left, is getting case advice from Pejman
Nasibi, DDS, DHSc. Top Right: Ortho resident Jamie Haas, MS, DMD,
studying in the resident area with ortho resident Leo Toureno, DDS, in the
background. Bottom: Dental assistant extern Jacque Brown prepares a cassette
in the sterilization area. 
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ability.  We are looking for professionals who are committed to
scholarly inquiry and who anticipate and address society’s
health-care needs. Our students participate in the doctor’s
health science program so they graduate with not only their cer-
tificate in orthodontics but they get a doctorate in health sci-
ences, which allows them and encourages them to get into the
academic world. We want to help create the next generation of
orthodontic faculty, which is needed.

What is going to be different in this program
now that you are in this new facility? How is the
new clinic going to enhance the program?

Dillenberg: We now have two private operatories for using
different adjunctive tools such as a diode laser and placing a
temporary anchorage device. Instead of the traditional ortho-
dontics that has been done in an open clinic, open bay-type
setup, now we are able to have a couple rooms that are more pri-
vate where we are able to do these more intimate procedures. We
also have a private consultation room, full wet lab and as I men-
tioned, the large open resident workspace to promote inter-res-
ident collaboration and education. One of the things I am
finding with these young folks is they really develop a tremen-
dous collegial and collaborate environment. 

What technology are you incorporating?
Dillenberg: We have an i-CAT machine. We do that all

the time, every day, on all orthodontic patients. And besides
Dolphin software we have some really interesting software
that can build back all the soft-tissue of the neck and face.
It is unbelievable what information is available through 
this technology. 

What research are your residents undergoing?
Dillenberg: They have individual projects that they’re

working on. The majority or our research projects are of clinical
nature; they have focused on the use of cone beam technology
and the use of 3D imaging, clinical approaches for impacted
canines, temporary anchorage devices, periodontal tissue studies
using orthodontic movement in rats, applications of clear align-
ers, orthodontic and orthopedic treatment strategies for the cor-
rection of craniofacial deformities and distraction osteogenesis
techniques. Over the last three years Dr. Jae Hyun Park, the
director of our postgraduate orthodontic program, has pub-
lished six original articles, 24 clinical articles and four reviewed
articles. Some have been done with our residents. Dr. Park is
currently writing a book chapter on the clinical considerations
on open gingival embrasures. Actually, in point of fact, Dr. Park
has numerous publications and he just won the Joseph E.
Johnson Clinical Award at the American Association of
Orthodontists (AAO) Table Clinic Competition during the

111th Annual Session. It was called Three-dimensional
Accuracy of Magnetic Resonance Imaging Images: An In Vitro
Comparison of Magnetic Resonance Imaging and Cone Beam
Computed Tomography. He worked on it with Dr. Kiyoshi Tai
from Japan. He is an incredible research mentor. We have peo-
ple from all over the world who want to come here and hang out
with Tai. 

What degree do residents earn?
Dillenberg: The degree the residents receive is the certifi-

cate in orthodontics. They have the option of fulfilling the
requirements for a doctorate of health sciences, which is a
DHSc. Today every one of our residents has elected to com-
plete this. The AAO puts on a program for our residents called
practice alternative and they provide online matching services
to new graduates. 

Are you providing placement assistance?
Dillenberg: They are going out in the world and believe me

these are sought after folks. They are an extraordinary group. We
take a couple from our program because we love them so much
and since they have the community service they are probably
better clinically trained than many other dental school gradu-
ates. What I find in the orthodontic specialty is they are a pretty
close-knit group with a lot of networking and the adjunct fac-
ulty has been a tremendous resource for helping these students
move on to their next thing.

continued from page 32

Dr. Jae Hyun Park, left, holding his Joseph E. Johnson Clinical Award at the
American Association of Orthodontists (AAO) Table Clinic Competition with
his research partner Dr. Kiyoshi Tai.
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Kamal Alfakiani Adjunct
Joseph Cohen Adjunct
Herbert Cueto Adjunct
Alan Curtis Adjunct
Blair Feldman Adjunct
Andrew Forman Adjunct
Patricia Glick Adjunct
Bruce Goldstein Adjunct

A.T. Still Faculty

Have any of your graduated residents come
back to teach?

Dillenberg: Yes, we have a couple who have come back to
teach. We have graduated four classes; our fifth class graduat-
ing now. Thirty-six percent of our graduates are working in
community clinics.

Can you tell me more about your instructors? I
know in the ortho specialty there is concern

about who is providing education and how new
orthodontists are trained.

Dillenberg: We have a lot of adjuncts (see sidebar). And actu-
ally for the first two years they did it for free. They are very generous
with their time and they love coming here. One is Dr. Cliff
Running. He was the dental director of the Children’s Rehabilitative
Services program. He ran the orthodontic program for over 25 years.
He is one of the best known and respected orthodontists in town.
There is such a treasure trove. n

A.T. Still owes a lot of its success to its dedicated teaching staff whose expertise, patience and generosity allow the school’s orthodontic program
to flourish.

Seuss Kassisieh Adjunct
Dong Kim International Scholar
Alyssa Levin Clinical Director
Howell Lewis Adjunct
Christopher Lines Adjunct
Paul Lines Surgical Director
Ruskin Lines Adjunct
Jae Hyun Park Program Director

Marco Pinto Undergraduate Director
Treven Rollins Adjunct
Barnett Rothstein Adjunct
John Sebanc Adjunct
Thomas Shipley Adjunct
Richard Sparks Adjunct
Ira Wiedman Adjunct
Randol Womack Adjunct

http://www.towniecentral.com/Orthotown/Referral.aspx


The Wilckodontics Accelerated Osteogenic Orthodontics
(AOO) procedure is a powerful orthodontic technique1-7 that
can make the treatment of very complicated scenarios more rou-
tine, make the treatment of routine cases extremely fast and pre-
dictable and provide a new “orthodontic patient population” for
the practitioner. The AOO technique does not owe its success to
revolutionary materials that have defined orthodontic progress
in the past, although the efficiency of one’s orthodontic tooth
movement system can be greatly enhanced. The AOO treatment
instead focuses on enhancing the manner in which the peri-
odontium responds to applied forces and on providing for a
more intact periodontium and increased alveolar volume to sup-
port the teeth and overlying soft tissues in retention. The surgi-
cal component of the AOO technique is an in-office procedure.
The post-operative recovery should be no more uncomfortable
than that of other orthodontic-related surgeries such as third
molar removal, bicuspid extractions, exposures and gingival
grafting, and it is certainly less of an issue than the recovery fol-
lowing orthognathic surgery. 

Over the past two decades, attempts in engineering an “opti-
mal response” of the alveolar bone to applied “optimal force” has
produced refinements in selective alveolar decortications that
have propelled both orthodontics and periodontics directly into
the field of dentofacial orthopedics. Modern computerized
tomographic (CT) imaging suggested that what was for almost
half a century thought to be “bony block movement” could
more accurately be described as “bone matrix transportation”
and that this occurred subsequent to the demineralization of the
alveolar housing in response to osseous insult.1 This cascading
physiologic response was consistent with the regional accelera-
tory phenomenon (RAP) as initially reported by Frost8 in endo-
chondral long bones and later by Yaffe, et al.9 in the
membranous bones of the jaws. The metabolism in the healing
response was thus accelerated in both the hard and soft tissues of
the periodontium and when synthesized with the periodontal
tissue engineering principles of enhanced clot stabilization
around particulate bone grafting materials provided for ortho-

dontic tooth movement (OTM) 300 to 400 percent faster,
increases in the envelope of motion (degree of movement) two-
to three-fold, and increased alveolar volume for more stable clin-
ical outcomes and subtle facial morphing. 

With the AOO technique, difficult orthodontic scenarios in
both adolescents and adults can be successfully treated with sta-
ble results. The AOO treatment can replace some orthognathic
surgeries with severe Class III skeletal dysplasia being a notable
exception. With the AOO technique, one is no longer at the
mercy of the pre-existing alveolar volume and because of the low
morbidity patients 11 to 78 years of age have been treated with
marked biologic impunity. 

The AOO technique stems from an innovative interpreta-
tion of surgically stimulated tooth movement and simultaneous
alveolar augmentation. In synthesizing emerging concepts in
cellular and molecular biology Murphy10 has referred to the abil-
ity to morph bone with orthodontic tooth movement done in
conjunction with periodontal bone activation and alveolar aug-
mentation as “in vivo tissue engineering.” The AOO treatment
creates a four- to five-month “window of opportunity” that pro-
vides more than enough time to accomplish the major tooth
movements when the correct protocols are used. The AOO
treatment also provides for an increased differential between
anchorage and activated teeth. The activated teeth move so read-
ily that the non-activated teeth provide better relative anchor-
age. To accommodate the physiologic realities of the different
aspects of the AOO treatment, the orthodontist must utilize a
very different set of diagnostic and treatment planning parame-
ters. It is only after new protocols are mastered that the full
potential of the AOO treatment can be realized. 

The Evolution in the Understanding of 
Facilitated Tooth Movement Subsequent
to Selective Alveolar Decortication
Without Bone Grafting 

Rudimentary surgical intervention to speed tooth move-
ment has been used in various forms for more than a hundred
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years. Heinrich Köle’s publication in 195911 however, laid the
foundation for the subsequent evolution in decortication-facili-
tated orthodontics. 

It was Heinrich Köle’s belief that the continuity of the
denser cortical bone offered the greatest resistance to tooth
movement. He theorized that by disrupting the continuity of
the cortical layers of bone with corticotomy surgery the outlined
segments of bone containing one or more teeth could be more
readily moved with traditional orthodontic forces since they
would only be connected by less dense medullary bone. From
Köle’s work arose the term “bony block movement” to describe
the suspected mode of tooth movement subsequent to cortico-
tomy surgery. Over the next 40 years, many variations of Köle’s
technique were reported but the facilitated tooth movement in
all of these techniques continued to be attributed to “bony block
movement.”12-15 Unfortunately, this lingering notion that the
facilitated tooth movement was the result of “bony block move-
ment” made it difficult to predictably provide for facilitated
tooth movement and led to some disappointing results, espe-
cially in space closing procedures. 

In 2001,3 however, Wilcko, et al. challenged the concept of
“bony block movement.” They reported that in an evaluation of
corticotomized patients, utilizing hospital-based high resolution
CT scan imaging, that the small outlined blocks of bone lost
their structural integrity due to an apparent demineralization of
the alveolar housing over the root prominences. This apparent
demineralization occurred in close approximation to the cir-
cumscribing corticotomy cuts both on the pressure side of the
teeth and on the tension side of the teeth. The initial alveolar
demineralization and subsequent remineralization was consis-
tent with the cascading physiologic events associated with RAP
and not “bony block movement.”

Wilcko, et al.1 went on to report that the remineralization
phase of the RAP was remarkably complete in the adolescent
at two years post corticotomy surgery. In the adult however
the remineralization was not only incomplete at two years
post corticotomy surgery, but it was still incomplete at 12
years post corticotomy surgery with a net loss of alveolar
bone. They attributed this net loss of alveolar bone in the
adult to the decreased recuperative potential of adult bone in
comparison to adolescent bone. Wilcko, et al.1,2 have addition-
ally reported that the tooth movement can be best surgically
facilitated by providing for a thin layer of activated bone over
the root surfaces in the direction of the intended tooth move-
ment. The demineralization of this thin layer of bone will
leave the soft tissue matrix of the bone and islands of osteoid
that can be carried with the root surfaces of the teeth where it
will remineralize in the desired position. This remineralization
process is almost complete in the adolescent, but only par-
tially complete in the adult. 

The facilitated tooth movement subsequent to a corticotomy-
based surgery is thus a physiologically based periodontal ligament
(PDL) mediated process. An uninterrupted blood supply is criti-
cal. The luxation of the teeth or any outlined single-tooth seg-
ment of bone in a single-stage surgery (reflection of both facial
and lingual flaps) is absolutely contraindicated and can result in
intrapulpal and intraosseous morbidity. “Green-stick fracturing”
and luxation of small dentoalveolar segments will not serve a use-
ful purpose since these segments will quickly lose their structural
integrity as a result of the demineralization process. 

The design of the osseous insult used to activate the bone is
not critical since it is the degree of metabolic pertubation in
response to the osseous insult that sets the stage for the facili-
tated tooth movement. 

However, there are preferred decortication designs that pro-
vide greater blood supply for the grafting material and provide
greater alveolar demineralization. When performed properly, the
bone activation results in increased tissue turnover and a tran-
sient demineralization of the alveolar housing, the degree of
which is directly commensurate with the intensity and proxim-
ity of the surgical insult. This demineralization of the alveolar
housing occurs due to an increase in the number of osteoclasts
and in the absence of hyalinization necrosis and indirect resorb-
tion or infection will leave behind the soft tissue matrix of the
bone. The demineralization is a prostaglandin mediated sterile
inflammatory process.16

The response to the bone activation is very limited and
will only occur in very close approximation to the osseous
insult. For example, bone activation on the facial of the alve-
olus will not provide for any significant demineralization on
the lingual of the alveolus. A thin layer of highly reactive bone
is very conducive to tooth movement. The opposite of this, a
thicker layer of relatively quiescent bone, would thus favor
post-treatment stability. 

Increasing Alveolar Volume for Increased 
Post-treatment Stability and Subtle
Facial Morphing 

The widely held notion that pre-existing alveolar volume is
immutable has placed substantial limitations on the amount of
tooth movement thought to be safely achievable with traditional
orthodontics and still provide a stable result. The Department of
Orthodontics of the University of Washington has collected
diagnostic records on more than 600 patients that are 10 or more
years into retention.17 Satisfactory mandibular alignment was
maintained in less than 30 percent of the patients after a decade
of retention. Relapse was typically accompanied by a decrease in
arch length and arch width. Interestingly, in a study of mandibu-
lar incisor relapse Rothe, et al.18 reported that patients with thin-
ner mandibular cortices are at increased risk for dental relapse. 

continued on page 38
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Utilizing high resolution CT scan imaging, Fuhrmann19

showed that in adults that had undergone traditional orthodontic
treatment there was bony dehiscence formation over the root
prominences that only partially resolved during retention. Even at
three years retention he found significant bony dehiscences that
had not repaired themselves, most notably on the facials of the
lower anterior teeth. There was not complete remineralization of
the presumed residual soft tissue matrix of the bone and this trans-
lated to a net loss of alveolar volume. There was, thus, less bone
overlying the root prominences following treatment than had been
present prior to the traditional orthodontic treatment. Likewise,
our results have shown a net loss of alveolar volume in adults that
had been treated with corticotomy-facilitated orthodontics in the
absence of simultaneous bone grafting.1 Even at 12 years retention,
there were still lingering alveolar dehiscences over the root promi-
nences that had only partially repaired themselves after debrack-
eting. No additional repair had taken place between two years
retention and 12 years retention. It would thus appear that adults
are likely to experience a net loss of alveolar volume regardless of
whether they underwent traditional orthodontics or corticotomy-
facilitated orthodontics with no bone grafting during the surgery. 

The bone grafting/alveolar augmentation that is performed
in conjunction with the bone activation at the time of AOO sur-
gery will provide for additional alveolar volume over vital root
surfaces. The loss of alveolar volume that is associated with adult
orthodontic treatment can thus be prevented. Additionally, as
long as there has not been accompanying apical migration of the
epithelial attachment pre-existing alveolar dehiscences and fen-
estrations can be corrected. In doing so, the roots of the teeth
can be sandwiched between intact facial and lingual layers of
bone of adequate thickness. This will in turn provide for
improved post-treatment stability. Additionally, the increased
tissue turnover and demineralization/remineralization subse-
quent to the bone activation will contribute to post-treatment
stability through memory loss and improved bite settling.6

Case Reports 

Materials and Methods 
The AOO treatment must begin with thorough orthodontic

and periodontal evaluations. It is the orthodontist who must
design and coordinate the overall treatment plan. There can be
no active disease present at the time of the AOO surgery. Any
infections must be resolved prior to the surgery. 

The AOO treatment is not a panacea and the patient must
be made aware of its limitations and potential complications.
The success of the AOO treatment is also dependent on patient
compliance especially in regards to keeping the orthodontic
adjustment appointments every two weeks. 

Typically, the patient is bracketed and a light archwire
engaged sometime during the week prior to the AOO surgery.

The AOO is not a very invasive surgery, but it is long and
tedious. The surgery is typically done under IV or oral sedation. 

Our preference is to typically reflect full thickness flaps both
facially and lingually around all of the teeth regardless of the
teeth that will be activated. Sulcular releasing incisions are pre-
ferred and as much of the interdental papillae as possible
reflected with the flaps. 

The activation of the bone will be performed in different
manners depending on the situation being addressed. Although
an emphasis is placed on activating the bone over the root promi-
nences in the direction of the intended tooth movement, the bone
in the direction away from which the teeth are being moved
should usually also be activated. It is preferable to have a thin layer
of bone over the root prominence in the direction of the intended
tooth movement. When a tooth is being moved through the long
axis of the alveolus an ostectomy is performed through the entire
thickness of the alveolus to create this situation. This facilitates
closing spaces distal to the canines or in the uprighting of molars.
In most other tooth movements, the bone activation is performed
with a combination of corticotomy cuts or intramarrow pene-
trating that extend through the cortical layer of bone and only
barely into the medullary bone. Luxation of the teeth or any out-
lined segments of bone is absolutely contraindicated. 

The bone activation is followed by the placement of the par-
ticulate bone grafting material over the activated bone both
facially and lingually. If, in the maxilla, only the anterior teeth
are being activated the bone grafting material can still be used
on the buccals of the upper posterior teeth to lessen the likeli-
hood of dark buccal corridors. The amount of the bone grafting
material that is used will depend on the extent of the pre-
existing alveolar deficiencies, the increase in the dentoalveolar
deficiency that is anticipated, and the amount of lower facial
recontouring that one is attempting to achieve. Only resorbable
bone grafting material is used. One should anticipate at least a
50 percent reduction in volume as the particulate grafting mate-
rials are eliminated and replaced with the patient’s own natural
bone. Typically, .25 to .5cc of particulate bone grafting material
is used per activated tooth, but as much as 24cc of grafting
material has been used in a single case. The bone grafting mate-
rial maintains the space between the periosteum and the acti-
vated bone. Micromovement of the particulate grafting material
must be minimized. The integrity of the flaps needs to be
respected and vertical releasing incisions and releasing incisions
at the base of the flaps need to be avoided as much as possible.
It is the continuity of the flaps that function as pouches to hold
the packed particulate grafting material in place that helps min-
imize the micromovement of the bone grafting particles. The
goal is to end treatment with increased alveolar volume, but not
to have the new bone formation occur so rapidly as to impede
the tooth movement. Therapeutic levels of bone morphogenic
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proteins would be potentially problematic in this regard, but
growth factors that stimulate soft tissue maturation of the over-
lying flap can have a positive impact on the bone formation in
a secondary fashion. 

Non-resorbable, non-wicking sutures are used and left in
place for a minimum of two weeks to allow for re-establishment
of the epithelial attachment. The patients should be checked
four to five days following the surgery to make certain that the
flaps have not released. 

The patients must not take non-steroid anti-inflammatory
drugs (NSAIDs) beyond the first week after the surgery. The
NSAIDs are prostaglandin inhibitors and can reduce the ster-
ile inflammatory process that is needed to facilitate the rapid
tooth movement. 

The orthodontic adjustments are usually made at two-week
intervals. Major movements, especially those requiring orthopedic
forces, are not begun until at least two weeks following the surgery
to give the RAP a chance to take effect. There are occasions in
which the orthodontist will include the use of TADs for increased
anchorage or to alter the location of effective anchorage. 

Patient 1 

AOO Treatment Demonstrating Intrusion/Extrusion, 
Decrowding and Difficult Crossbite Correction

A male, age 23, presented with Class II molar and canine
relationships, severe lower constriction with lower left posterior
lingual crossbites and supraeruption of the upper first molars
(Figs. 1a, 2a, 3a, 4a, 4b, 6a, 7a, 8a). It was estimated that the
length of treatment utilizing traditional orthodontics would 
be two to 2.5 years along with possible orthognathic surgery.
Patient 1 was completing his graduate studies and was antici-
pating having to leave the area to secure employment. He opted
for the AOO treatment and from bracketing to debracketing
the total treatment time was six months and two weeks (Figs.
1b, 2b, 3b, 8d). 

The orthodontic objectives were to align the upper and
lower teeth, correct the lower left lingual posterior crossbite,
open the vertical and skeletal bite and coordinate the archform
while obtaining the “best bite possible.” Knowing that one can
decrowd, intrude and extrude teeth two to three times further
than is possible with traditional orthodontics, necessitates that
the orthodontist develop an anchorage system that makes these
significant movements possible. 

The upper first molars were designated as the vertical
anchorage units and the orthodontic appliances were designed
around them. Additionally, the bite had to be mechanically
opened to allow adequate clearance for the dramatic tooth
movements. Key to this was bonding a large gauge wire across
the occlusal surfaces of the lower right second bicuspid and sec-
ond molar (Fig. 8c). The occlusal surface of the lower left molar

continued on page 40

Fig. 1a: Patient 1: Before AOO treatment, anterior view.     
Fig. 1b: Patient 1: Two years retention, anterior view. 

Fig. 2a: Patient 1: Before AOO treatment, profile.     
Fig. 2b: Patient 1: 16 months retention, profile.    

Fig. 3a: Patient 1: Sectional ceph, pre-treatment, profile.     
Fig. 3b: Patient 1: Sectional ceph, three years retention, profile.     

Fig. 4a: Patient 1: Before AOO treatment with teeth separated, anterior view.     
Fig. 4b: Patient 1: Before AOO treatment, models showing complete lingual cross-
bite of lower left posterior teeth, inferior left lateral view.     

Fig. 1a Fig. 1b

Fig. 2a Fig. 2b

Fig. 3a Fig. 3b

Fig. 4a Fig. 4b
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was built up with bonding material to balance the right side.
The lower second molars and upper first molars were banded,
bondable brackets placed on all of the other teeth, and the move-
ment was achieved with archwire therapy. 

At the direction of the orthodontist, bone activation was
performed both facially and lingually in the manner of circum-
scribing corticotomy cuts and intramarrow penetrating around
all of the remaining upper and lower teeth except around the
upper first molars which would serve as the anchorage units. The
bone activation can be seen on the facials of the upper anterior
teeth in figure 5a. This patient had a fairly intact layer of bone
and crestal globella on the facials of most of his teeth. Particulate
bone grafting material was layered over the activated bone both
facially (Fig. 5b) and lingually. 

At three months post AOO surgery the major movements
had been accomplished and the lower left lingual posterior cross-
bite was corrected (Figs. 6b, 7b). The large gauge wire bonded to
the occlusals of teeth #29 and #31 was removed. The leveling
and aligning and the archform coordination required 3.5
months of additional treatment. The AOO treatment can pro-
vide rapid tooth movement over substantial distances, additional
alveolar bone and more intact periodontium for a stable result
(Figs. 1b, 2b, 3b, 8d). As was demonstrated in this case, devel-
oping the proper anchorage system and being fully aware of the
increase in the distance that the teeth can be moved can be crit-
ical in realizing the full potential of the AOO treatment. 

Patient 2

AOO Treatment Demonstrating Extraction/Retraction 
for Space Closing and Utilizing Orthopedic Forces
Using 0-0 Retractors 

A female, age 11, presented with Class II molar and canine
relationships, mild to moderate upper and lower crowding, con-
striction of the upper and lower arches, prominent upper
canines and procumbent/protrusive upper incisors (Fig. 9a).
This patient also displayed a convex profile and lip incompe-
tence. Additionally, she exhibited lower retrognathic and lower
lip curl. The parents and patient were unreceptive to conven-
tional orthodontic treatment functional therapy, and orthog-
nathic surgery due to the length of treatment. The AOO
treatment was presented as an option. They opted for the AOO

Fig. 5a: Patient 1: AOO surgery, following bone activation, note the relatively thick
layer of bone present over the root prominences, right oblique view.     
Fig. 5b: Patient 1: AOO surgery, particulate bone grafting layered over activated
bone, right oblique view.         

Fig. 6a: Patient 1: Before AOO treatment, left lateral view.     
Fig. 6b: Patient 1: Three months post AOO surgery, left lateral view.     

Fig. 7a: Patient 1: Before AOO treatment, lower occlusal view.     
Fig. 7b: Patient 1: Three months post AOO surgery, lower occlusal view.     

Fig. 8a: Patient 1: Before AOO treatment, right oblique view.
Fig. 8b: Patient 1: After bracketing, before AOO surgery, right oblique view.
Fig. 8c: Patient 1: After debracketing, right oblique view.
Fig. 8d: Patient 1: Two years retention, after placement and restoration of the lower
implants, right oblique view.

Fig. 9a: Patient 2: Before AOO treatment, right lateral view.     
Fig. 9b: Patient 2: Nine years retention, right lateral view.   

Fig. 5a Fig. 5b

Fig. 6a Fig. 6b

Fig. 7a Fig. 7b

Fig. 9a Fig. 9b

Fig. 8a Fig. 8b

Fig. 8c Fig. 8d
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treatment and the resulting total treatment time from bracket-
ing to debracketing was seven months and two weeks (Fig. 9b). 

The pre-treatment angulation of the teeth impacts heavily
on the amount of movement that can be anticipated when uti-
lizing the AOO technique. In this case there was substantial
proclination of the upper incisors (Fig. 9a). The key aspect in
this case became the retraction of the upper anterior teeth fol-
lowing the removal of the upper first bicuspids. Since the
molars were in full Class II malocclusion, the space closure was
accomplished by retracting the anterior segment and slipping
posterior anchorage. 

Although extractions are typically performed at the time of
the AOO surgery, in this particular case the upper first bicuspids
were removed one month prior to the AOO surgery. Following
the extraction of the upper first bicuspids and prior to the AOO
surgery, surface CT scan imaging was performed (Figs. 12a, 13a,
14a, 15a, 16a). The extent of the proclination of the upper ante-
rior teeth and the surprising absence of bone over the lingual
root prominences of the lower incisors was very apparent. 

The AOO surgery was performed during the week following
the bracketing and archwire engagement. At the direction of the
orthodontist, bone activation was performed both facially and
lingually in the manner of circumscribing corticotomy cuts and
intramarrow penetrating around the lower anterior teeth and
lower bicuspids. In the upper arch, the bone activation was
accomplished with ostectomies at the edentulous upper first
bicuspid sites, bone thinning on the distals of the upper canines
and on the linguals of the upper anterior teeth, and circum-
scribing corticotomy cuts and intramarrow penetrating both
facially and lingually around all of the remaining upper teeth
(Figs. 10a, b, c). The yellow arrows indicate the through and
through ostectomies at the upper first bicuspid sites (Figs. 10a,
b). The blue arrows indicate the bone thinning on the linguals
of the upper anterior teeth. Thinning the layer of bone to a
thickness of 2mm or less on the distal of the upper canines and
on the linguals of the upper anterior teeth would greatly facili-
tate the retraction of the upper anterior teeth. A thin layer of
activated bone over the root prominences in the direction of the

Fig. 10a: Patient 2: AOO surgery, yellow arrows indicate ostectomies, blue arrows
indicate bone thinning, palatal view.     
Fig. 10b: Patient 2: AOO surgery, yellow arrow indicates ostectomy, bone activation
achieved with circumscribing cuts and intramarrow penetrating, left lateral view.     
Fig. 10c: Patient 2: AOO surgery, bone activation achieved with circumscribing cor-
ticotomy cuts and intramarrow penetrating 6-6, lower anterior facial view.     
Fig. 10d: Patient 2: AOO surgery, particulate bone grafting mixture placed over
activated bone both facially and lingually, lower anterior facial view.     
Fig. 11a: Patient 2: O-O unilateral orthopedic retractors inserted two weeks fol-
lowing the AOO surgery,  palatal view.
Fig. 11b: Patient 2: After four weeks of retraction the space closing is complete and
the O-O retractors have been removed, palatal view.
Fig. 12a: Patient 2: Surface CT scan imaging, after removal of the upper first bicus-
pids and prior to the AOO surgery, palatal view.
Fig. 12b: Patient 2: Surface CT scan imaging 2.5 years after completion of the AOO
treatment, total AOO treatment time was seven months and two weeks, palatal view.
Fig. 13a: Patient 2: Surface CT scan imaging, after removal of the upper first bicus-
pids and prior to the AOO surgery, anterior view.
Fig. 13b: Patient 2: Note the increased alveolar volume, anterior view.

Fig. 14a: Patient 2: Surface CT scan imaging, after removal of the upper first bicus-
pids and prior to the AOO surgery,  left lateral view.
Fig. 14b: Patient 2: Left lateral view.

Fig. 10a Fig. 10b Fig. 10c Fig. 10d

Fig. 11a Fig. 11b Fig. 12a Fig. 12b

Fig. 13a Fig. 13b

Fig. 14a Fig. 14b



tooth movement will facilitate tooth movement. The particulate
bone grafting mixture was layered both facially and lingually
over the activated bone. The ostectomy sites were also filled with
bone grafting material (Fig. 10d). 

Two weeks following the AOO surgery the unilateral labial
O-O retractors were inserted into the buccal tubes of the upper
first molars (Fig. 11a). After four weeks of adjustments utilizing
orthopedic forces, the space closing/retraction was complete and
the O-O retractors were removed (Fig. 11b). Space closing/
retraction is typically delayed for two to four weeks following
the AOO surgery to provide time for the thin layer of activated
bone to demineralize and undergo an increase in the rate of
turnover. By doing so, the tooth movement could be facilitated
without increasing the risk of root resorption. 

The leveling and aligning was completed over the next six
months and the case was debracketed at seven months and two
weeks post AOO surgery. The case was completed with a Class
I canine relationship and a Class II molar relationship. The
patient and her parents were very pleased with the treatment
outcome and at nine years retention the case was still remarkably
stable (Fig. 9b). 

At 2.5 years retention a surface CT scan imaging analysis
was repeated (Figs. 12b, 13b, 14b, 15b, 16b). The increased vol-
ume of bone in the upper and lower anterior/bicuspid areas was
very evident in comparison to the pre-treatment CT scans. The
upper first bicuspid sites remained closed and the teeth
remained aligned. The bone grafting of the ostectomy sites pro-
vided for a consolidated upper alveolus. Likewise, on the lin-
guals of the lower incisors there was now a thick layer of bone.
At pre-treatment there were severe bony dehiscences on the lin-
gual root prominences of the lower incisors, but at 2.5 years into

retention the roots of the lower incisors were sandwiched
between two intact layers of bone. 

This case demonstrates that the pre-treatment angulation of
the teeth can play an important role in the amount of tooth move-
ment that can be anticipated. In this case the space closing of the
edentulous upper first bicuspid sites was accomplished in four
weeks. Regardless of whether the space closing had been accom-
plished with orthopedic or orthodontic forces, the bone thinning
on the distals of the upper canines and on the linguals of the upper
anterior teeth was of paramount importance in closing the upper
first bicuspid spaces and retracting the upper anterior teeth. 

This case demonstrated that a tall thin symphysis could be
widened to provide additional bone between which the roots of
the teeth were sandwiched following treatment (Figs. 15a, 16b).
The layer of bone was even thickened on the linguals of the
lower incisors where there was no pre-existing concavity in the
archform and in doing so the severe bony dehiscences on the lin-
guals of the lower incisors were corrected. 

Patient 3 

AOO Treatment Demonstrating Anterior Protraction 
for Space Opening and Prosthetic Replacements

A female, age 42, presented with a Class III malocclusion
and an almost complete upper lingual crossbite (Figs. 17a, 19a).
The upper second bicuspids were missing. It was not able to be
determined if the second bicuspids had been removed or were
congenitally missing. From bracketing to debracketing her total
AOO treatment time was nine months and two weeks (Figs.
17b, 19b). 

The orthodontic treatment plan centered around opening
the upper second bicuspid spaces with stopped/advanced arch-
wires. The upper and lower archforms would then be coordi-
nated and set. 

The pre-treatment angulation of teeth always plays an
important role in determining the degrees of movement that can
be reasonably anticipated. More movement can be achieved if
the teeth are initially tipped away from the direction of the
intended tooth movement and fortunately that was the situation
in this case. The upper incisors were lingually inclined and the
upper canines and first bicuspids were tipped slightly distally. 

The orthodontist determined that all of the upper and lower
teeth should be activated both facially and lingually and then bone
grafted. Even though there were significant bony dehiscences pres-
ent over the facial and lingual root prominences of many of the
lower teeth, the greatest sparsity of bone was found on the facials
of the upper canines where there were bony dehiscences extending
almost to the apices of these two teeth (Fig. 18a). The bone acti-
vation was performed in the manner of circumscribing cortico-
tomy cuts and intramarrow penetrating (Fig. 15a). The particulate
bone grafting was then performed both facially and lingually over
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Fig. 15a Fig. 15b

Fig. 16a Fig. 16b

Fig. 15a: Patient 2: Surface CT scan imaging, after removal of the upper first bicus-
pids and prior to the AOO surgery, lower right oblique view.
Fig. 15b: Patient 2: Lower right oblique view.
Fig. 16a: Patient 2: Surface CT scan imaging, after removal of the upper first bicus-
pids and prior to the AOO surgery, note the sparcity of bone on the linguals of the
lower incisors and the severe bony dehiscences on the linguals of the lower central
incisors, lower lingual view.
Fig. 16b: Patient 2: Lower lingual view.



all of the activated bone (Fig. 18b). This was especially impor-
tant on the facials of the upper anterior teeth and upper first
bicuspids. These teeth were undergoing the most substantial
movement in order to open the upper second bicuspids spaces
and to correct the upper lingual crossbite. 

After five months of treatment and utilization of the stopped/
advanced archwire, the spaces for the upper second bicuspids 
had been opened and the upper lingual crossbite corrected. The
resulting anterior openbite was being closed down with vertical
elastics (Fig. 18c). After seven months of treatment, the active
orthodontic movement was completed (Fig. 18d). At this point it
was decided to leave the patient bracketed for a couple of addi-
tional months to give the periodontium time to mature while the
cellular activity was returning to a normal steady state. The case
was then debracketed at nine months and two weeks following
the AOO surgery (Figs. 17b, 19b). At 1.5 years into retention the
spaces were restored with conventional fixed bridgework and the
case had remained stable (Figs. 17c, 19c). 

Patient 4 

Rapid Forced Eruption of a Deeply Impacted Upper
Right Canine in Conjunction with Traditional
Orthodontic Treatment

A male, age 14, presented after approximately a year of tra-
ditional orthodontic treatment with a deeply impacted upper
right canine. The space for the upper right canine had been
opened greater than the width of the canine in anticipation of
the exposure and forced eruption of this tooth (Fig. 20a). It
was determined that the crown of the upper right canine was
positioned in the palate and radiographically the crown
appeared to be approximating the apices of the upper right lat-
eral and central incisors (Fig. 23a). 

The exposure surgery was initiated by the removal of the
upper right primary canine and reflection of both facial and
lingual full thickness flaps with distal releasing incisions on
the mesial of the upper right first bicuspid (Figs. 21a, 22a).
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Fig. 17a Fig. 17b Fig. 17c

Fig. 18a Fig. 18b

Fig. 18c Fig. 18d

Fig. 19a Fig. 19b Fig. 19c

Fig. 19a: Patient 3: Before AOO treatment, palatal view.
Fig. 19b: Patient 3: Immediately post debracketing, palatal view.
Fig. 19c: Patient 3: 1.5 years retention, following replacement of the missing upper sec-
ond bicuspids with fixed bridgework, palatal view.

Fig. 20a: Patient 4: After eight months of traditional orthodontic treatment, right
oblique view.
Fig. 20b: Patient 4: After forced eruption of tooth #6 and three days following
debracketing, right oblique view.
Fig. 20c: Patient 4: Eight months retention, right oblique view.
Fig. 21: Patient 4: Palatal view: (a.) Following removal of the upper right primary
canine and flap reflection, a distal vertical releasing incision was used. (b.) After
through and through osteotomy to expose the facial of the upper right permanent
canine. (c.) After bracketing, the bracket on the facial of tooth #6 is attached to the
brackets on the adjacent teeth with chain elastic to provide for a “tripoding” effect.  A
backup ligature wire is also attached to the bracket and archwire. (d.) After suturing
of the flaps. (e.) Shows tooth #6 at six months post exposure surgery, at this appoint-
ment the chain elastic was removed and the archwire was engaged in the bracket. (f.)
Shows tooth #6 at eight months retention.  

continued on page 44

Fig. 17a: Patient 3: Before AOO treatment, right oblique view.
Fig. 17b: Patient 3: Immediately post debracketing, right oblique view.
Fig. 17c: Patient 3: 1.5 years retention, following replacement of the missing upper sec-
ond bicuspids with fixed bridgework, right oblique view.

Fig. 18a: Patient 3: AOO surgery, following bone activation, note the sparcity of bone
over the root prominences of the upper canines, right oblique view.     
Fig. 18b: Patient 3: AOO surgery, shows the particulate bone grafting mixture layered
over the activated bone and root prominences, right oblique view.     
Fig. 18c: Patient 3: Progress after five months of AOO treatment, beginning to close
down the bite, right oblique view.     
Fig. 18d: Patient 3: Progress after seven months of AOO treatment, the active ortho-
dontic movements have been completed, right oblique view.     

Fig. 20a Fig. 20b Fig. 20c

Fig. 21a Fig. 21b Fig. 21c

Fig. 21d Fig. 21e Fig. 21f



An ostectomy was then performed through the entire thick-
ness of the alveolus to expose as much of the facial of the
anatomic crown of the canine as possible. Only .5 to 1mm of
the cervical area of the root surface was exposed (Figs. 21b,
22b). The bone was not thinned on the proximal surfaces of
the adjacent teeth. 

The ostectomy provides a clear and direct path for the
canine to move into the proper position. There can be no
bone left touching the enamel in the direction of the
intended tooth movement or the tooth will hang up. Once
the sheath is removed from around the crown the ability of
the crown to resorb bone is lost. The ostectomy also provides
clearance for the most ideal placement of the bracket on the
crown of the canine and for the chain elastic that connects
this bracket to the brackets on the adjacent teeth (Figs. 21c,
22c). The chain elastic thus provides a tripoding effect. By
preferential adjustment of the tension on the two arms of the
chain elastic, the canine can be guided directly into the
desired position. Please note that in this case there is also a

backup ligature wire extending from the bracket on the
canine to the archwire. The use of the backup ligature wire
has since been discontinued. The hook on the bracket that
extends apically should prevent the chain elastic from slip-
ping off the bracket during adjustments. Intramarrow pene-
trating was performed facially and transmucosal penetrating
was performed lingually to activate the bone. The flaps were
then returned to their original positioning and sutured with
a resorbable material (Figs. 21d, 22d). 

Since this forced eruption was done in conjunction with 
traditional orthodontic treatment, the adjustments were being
performed at six-week intervals. At approximately six months
following the exposure surgery (at the fourth adjustment
appointment), the upper right canine had been brought into
position and was ready to be engaged in the archwire (Figs. 21e,
22e). At three days post debracketing the area can be seen clini-
cally in figure 20b and radiographically in figure 23b. Even
though the deeply impacted upper right canine was brought
into position in only six months there has been no significant
apical root resorption and the periodontium was intact. At eight
months retention the case had remained stable and there was no
evidence of vertical relapse of the upper right canine (Figs. 20c,
21f, 22f, 23c). 

We suspect that these forced eruptions tend to remain stable
and they do not retract apically for a couple reasons. The bone
activation likely provides for some loss of memory just by virtue
of the demineralization/remineralization process. Perhaps, even
more pertinent in these situations is that the bone activation
provides for a two- to three-fold increase in the rate of the tissue
turnover. This is a transient phenomenon, but it will take time
for the bone turnover to return to a steady state. In the average
person this could take one to two years to resolve. 

Since these forced eruptions are being done in conjunc-
tion with traditional orthodontics, even after the forced erup-
tion itself is complete, the patient might still be bracketed for
another year or more while the finer leveling and alignment
movements are completed and the bite is set. It is during this
year or so that the increased rate of tissue turnover in the peri-
odontium might provide for increased stability. The more
times the supporting tissues turn over while a tooth is held in
the same position, the more likely this tooth will remain sta-
ble. There is no need to do bone grafting in conjunction with
the forced eruption of deeply impacted teeth since stretching
of the periodontal ligament (PDL) will cause the bone to fill-
in on the tension side of the root. 

These deeply impacted canines should absolutely never be
luxated. Ankylosed teeth cannot be forcibly erupted using this
technique. These forced eruptions are strictly PDL mediated.
Luxation can lead to a damaged PDL and cause the tooth to
stop moving. 
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Fig. 23a Fig. 23b Fig. 23c

Fig. 22: Patient 4, right oblique view: (a.) Following removal of the upper right pri-
mary canine and flap reflection, distal vertical releasing incision was used. (b.) After
through and through osteotomy to expose the facial of the upper right permanent
canine. (c.) After bracketing, the bracket on the facial of tooth #6 is attached to the
brackets on the adjacent teeth with chain elastic to provide for a “tripoding” effect. A
backup ligature wire is also attached to the bracket and archwire. (d.) After sutur-
ing of the flaps. (e.) Shows tooth #6 at six months post exposure surgery, at this
appointment the chain elastic was removed and the archwire was engaged in the
bracket. (f.) Shows tooth #6 at eight months retention.  
Fig. 23a: Patient 4: After eight months of traditional orthodontic treatment, pre-
surgery periapical radiograph, right oblique view.
Fig. 23b: Patient 4: Periapical radiograph taken three days post debracketing.
Fig. 23c: Patient 4: Periapical radiograph taken at eight months retention.

Fig. 22a Fig. 22b Fig. 22c

Fig. 22d Fig. 22e Fig. 22f



Patient 5 

AOO Treatment Demonstrating Orthopedic 
Dentoalveolar Expansion to Correct Maxillary Arch
Constriction in the Molar/Bicuspid Areas and
Sequencing for the Forced Eruption of the Palatally
Impacted Upper Left Canine

A female, age 23, presented with severe upper crowding and
moderate lower crowding, an Angle Class I relationship on the
right side and an Angle Class II relationship on the left side, a 3 to
4mm anterior openbite, a 2mm upper midline shift to the left side
and multiple upper anterior and posterior teeth in lingual crossbite
with constriction of the upper arch (Figs. 24a, 25a). The patient
was completing her graduate studies and wanted to improve her
appearance in anticipation of job interviews. The total AOO treat-
ment time from bracketing to debracketing and including the
forced eruption of tooth #11 was 11 months (Figs. 24b, 25b).

A deeply impacted tooth cannot be forcibly erupted simul-
taneously with the AOO treatment since the deeply impacted
tooth will act as the unwanted anchor toward which the acti-
vated teeth will be very readily inclined to move. A deeply
impacted tooth will need to be forcibly erupted either prior to
the AOO activation of the teeth or following the major move-

ment of the activated teeth. In this case a space had to be created
before the impacted canine could be forcibly erupted. It was
decided to first complete the major movements and open the
space utilizing the AOO treatment and then forcibly erupt the
impacted upper left canine. The upper left canine had caused
extensive root resorption of the upper left lateral incisor and it
was anticipated that the upper left lateral incisor would need to
be removed and replaced at some point following the orthodon-
tic work. 

In the lower arch, the molars were designated as the anchor-
age units and the bone activation and bone grafting were per-
formed around the lower anterior teeth and lower bicuspids
where a moderate amount of overlap crowding would need to be
resolved. In comparison, however, all of the upper teeth would
be undergoing a much more extensive amount of movement.
Accordingly, the orthodontist designated that bone activation be
performed both facially and lingually around all of the upper
teeth. The bone activation was performed in an aggressive fash-
ion and extended into the furcations of the upper molars to
attempt to impact on the bone on the buccal of the palatal roots
of these teeth (Fig. 26a). It is impossible to create a thin layer of
bone on the buccal of the palatal root to facilitate the tooth
movement, but osseous insult in close approximation to the
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Fig. 24a Fig. 24b Fig. 25a Fig. 25b

Fig. 26a Fig. 26b

Fig. 24a: Patient 5: Before AOO treatment, constricted maxilla with unerupted
upper left canine, anterior view.
Fig. 24b: Patient 5: Post debracketing, anterior view.
Fig. 25a: Patient 5: Before AOO treatment, constricted maxilla with unerupted
upper left canine, palatal view.
Fig. 25b: Patient 5: Post debracketing, palatal view.
Fig. 26a: Patient 5: AOO surgery, bone activation performed around all teeth, arrow
indicates incisal edge of unerupted upper left canine, palatal view.
Fig. 26b: Patient 5: Showing the dentoalveolar expander inserted 2.5 weeks fol-
lowing the AOO surgery and prior to the suture removal, palatal view.
Fig. 26c: Patient 5: 5.5 weeks post AOO surgery, the dentoalveolar expansion is com-
plete after three weeks of adjustments by the patient, palatal view.
Fig. 26d: Patient 5: 2.5 months post AOO surgery, showing the TPA for crossarch
stabilization one month after removal of the dentoalveolar expander, palatal view.
Fig. 26e: Patient 5: Five months post AOO surgery, the space has been opened for
tooth #11 utilizing a stopped and advanced wire, palatal view.
Fig. 26f: Patient 5: Six months post AOO surgery, tooth #11 has been surgically
exposed and bracketed both facially and lingually, palatal view.
Fig. 26g: Patient 5: 7.5 months post AOO surgery and six weeks post exposure sur-
gery, tooth #11 is ready to be engaged in the archwire, palatal view.
Fig. 26h: Patient 5: 8.5 months post AOO surgery and 10 weeks post exposure sur-
gery, palatal view.

Fig. 26c Fig. 26d Fig. 26e

Fig. 26f Fig. 26g Fig. 26h
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bone on the buccal of the palatal root will at least provide for
increased cellular activity and decreased mineral content. 

The dentoalveolar expander was inserted in the palate 19 days
following the AOO surgery and prior to the completion of the
removal of the sutures (Fig. 26b). The expansion protocol can be
different from palatal expansion since we are creating dentoalveo-
lar expansion and not sutural expansion. After three weeks of
daily adjustments by the patient the dentoalveolar expansion was
complete at 5.5 weeks post AOO surgery and the expander was
ready to be removed (Fig. 26c). It is imperative that a TPA be
placed immediately following the removal of the expander to help
maintain the increased arch width (Fig. 26d). No diastema was
created between the upper central incisors because the expansion
was almost completely dentoalveolar and not sutural. 

Immediately following the completion of the dentoalveolar
expansion a stopped/advanced archwire was inserted to begin
opening the space in which to forcibly erupt the upper left
canine. Five months following the AOO surgery and 3.5
months after the completion of the dentoalveolar expansion, the
space opening for the upper left canine was complete (Fig. 26e). 

Six months following the AOO surgery and after comple-
tion of the major tooth movements, the impacted upper left
canine was surgically exposed (Fig. 26f ). Note that the crown of
tooth #11 is now positioned somewhat distal to tooth #10 in
comparison to the AOO surgery at which time the crown of
tooth #11 was positioned directly on the lingual of tooth #10
after having erupted through the root of this tooth (Fig. 26a).
An ostectomy was performed between teeth #10 and #12 so that
a bracket could be placed on the facial of tooth #11 and then
joined to the brackets on the adjacent teeth with a chain elastic
and thus provide for a tripoding effect. Additionally, a bracket
was also placed on the lingual of the crown of tooth #11. A
stainless steel finger spring was attached to this bracket from the
TPA to aid in quickly extruding the crown of #11 away from the
badly resorped root of tooth #10. After six weeks of forced erup-
tion tooth #11 had been brought down into position and was
ready to be engaged into the archwire (Fig. 26g). At 8.5 months
following the AOO surgery and 10 weeks after the exposure
surgery, tooth #11 was engaged in the archwire and level and
aligning was being performed in preparation for debracketing
(Fig. 26h). The total AOO treatment time from bracketing to
debracketing was 11 months (Figs. 24b, 25b). 

In this case, it was necessary to use an orthopedic dentoalveo-
lar expander because of the constriction of the arch in the molar
areas. It would not have been possible to correct the constriction
in the molar areas with archwire therapy alone. The dentoalveolar
expander was inserted 2.5 weeks after the AOO surgery to allow
adequate time for the increased cellular activity and demineraliza-
tion to occur. The expansion is PDL mediated and dentoalveolar
in nature and as such does not result in any significant sutural

expansion or the creation of a diastema between the upper central
incisors (even in adolescents). Six millimeters of expansion in the
upper posterior areas can be readily achieved and can be expected
to remain stable with routine post-treatment retention. 

Patient 6 

AOO Treatment Demonstrating Archwire Expansion 
for the Correction of Maxillary Arch Constriction in
the Anterior/Bicuspid Areas

A male, age 23, presented with Class I canine and molar
relationships, very substantial upper and lower crowding, severe
upper arch constriction in the anterior and bicuspid areas, and
bilateral crossbites in the anterior and posterior areas. The esti-
mated length of treatment utilizing traditional orthodontic ther-
apy along with assisted surgical expansion was two to 2.5 years.
The total AOO treatment time from bracketing to debracketing
ended up being six months and two weeks (Figs. 27c, 29c). 

The AOO surgery was performed in both the upper and lower
arches and all of the teeth were activated and bone grafted. Of par-
ticular interest in this case is that the severe maxillary constriction
was present in the anterior and bicuspid areas, but not in the
molar areas. This is very evident in the pre-surgery clinical photo-
graphs and in the pre-treatment surface CT scan imaging (Fig.
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Fig. 29a Fig. 29b Fig. 29c

Fig. 28a Fig. 28b

Fig. 27a Fig. 27b Fig. 27c

Fig. 27a: Patient 6: Pre AOO surgery, constricted maxilla mesial to the molars, ante-
rior view.
Fig. 27b: Patient 6: Four months post AOO surgery, most of the constriction and
decrowding has already been corrected, anterior view.
Fig. 27c: Patient 6: Post debracketing, anterior view.
Fig. 28a: Patient 6: Surface CT scan imaging prior to the AOO treatment, anteri-
or view.
Fig. 28b: Patient 6: Surface CT scan imaging post AOO treatment, anterior view.
Fig. 29a: Patient 6: After bracketing but pre AOO surgery, constricted maxilla
mesial to the molars, palatal view.
Fig. 29b: Patient 6: Four months post AOO surgery, most of the constriction has
been corrected, palatal view.
Fig. 29c: Patient 6: Post debracketing, palatal view.
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28a, 30a). With archwire therapy alone the severe anterior/bicus-
pid constriction was corrected in only four months (Figs. 29b,
29e). The finer finishing movements were completed in the fol-
lowing 2.5 months and the case debracketed (Figs. 27c, 29c). 

There are numerous observations that can be made in a com-
parison of the pre-treatment photographs (Figs. 27a, 29a) and
post-treatment photographs (Figs. 27c, 29c) and in a comparison
of the pre-treatment surface CT scan imaging (Figs. 28a, 30a,
31a) and post-treatment surface CT scan imaging (Figs. 28b, 30b,
31b). The cross-arch expansion in the canine areas was 8mm cusp
tip to cusp tip. Additionally, in a comparison of the pre- and post-
treatment surface CT scan imaging it is readily apparent that
there is considerably more bone over the root prominences both
facially and lingually following treatment than was present prior
to the AOO treatment. Even the dentoalveolar deficiency at B
point was filled in. The roots of all of the upper and lower teeth
were sandwiched between thicker layers of bone at post-treatment
than existed at pre-treatment. At eight months retention both
upper and lower arches were re-entered to harvest bone biopsies.
On the buccal of the upper left first bicuspid where there was a
dehiscence extending almost to the apex of the root at pre-treat-
ment, there was now a healthy layer of bone 3 to 4mm in thick-
ness.3 A similar situation was found on the facials of the lower
anterior teeth, most notably on the facial of the lower left canine.

This case also serves as a good example in demonstrating the
significance of the pre-treatment angulation of the teeth. The
upper canines and bicuspids were lingually inclined at pre-treat-
ment making it feasible to correct much of the crossbite by tip-
ping these teeth facially. Likewise, the upper and lower incisors
were relatively upright which facilitated tipping them facially to
accomplish the upper and lower decrowding. Had these teeth
been tipped labially at pre-treatment considerably less correction
would have been possible. 

Summary 
The Accelerated Osteogenic Orthodontic technique can

provide the trained practitioner with the ability to accomplish
treatments in an in-office setting that would have previously not
been a consideration. Central to this inevitable progress has been
the spirit of interdisciplinary collaboration that has synthesized
modified traditional orthodontic tooth movement protocols
with periodontal tissue engineering and regenerative surgery.
The result of this has not only been rapid orthodontic tooth
movement with drastically shortened treatment times but also
an increased scope of treatment with reduced side effects such as
root resorption,20 relapse,1,2,7 inadequate alveolar bone1 and bac-
terial time/load factors like caries and infection. 

The AOO treatment should not be considered a rescue tech-
nique or a treatment of last resort. Teeth that have become anky-
losed as a result of blunt trauma or previous luxation will not be

amenable to this treatment. Although borderline dental Class III
occlusion might be amenable to treatment, severe skeletal Class
III situations cannot be adequately addressed with this tech-
nique. The movement accomplished with the AOO technique is
dentoalveolar in nature and as such the surrounding periodon-
tium must be healthy. Reduced alveolar vitality that can result
from the use of bisphosphonates or long-term corticosteroid
therapy precludes the use of this technique. 

In otherwise healthy individuals however even severe maloc-
clusions can usually be adequately addressed. Age in itself is not
a limiting factor. In fact, due to the ability to increase the tissue
turnover rate by two- to three-fold the AOO treatment can be
viewed as a “transient fountain of youth” for older individuals.
Our oldest patient was 78 years of age at the time of her AOO
treatment. The total AOO treatment time for her case was four
months and two weeks. At 88 years of age she is still enjoying
the benefits of her treatment. 

It is fair to say that the majority of our AOO patients would
not have followed through with needed orthodontic work were
the AOO treatment not an available option. For this under-
served population of patients, the AOO treatment has filled a
void that until now has not been adequately addressed. If you
have enthusiasm for continued practice growth and if you wel-
come the thrill of a challenge, becoming trained in the AOO
technique is something that you will want to consider. n
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Fig. 30a Fig. 30b

Fig. 31a Fig. 31b

Fig. 30a: Patient 6: Surface CT scan imaging prior to AAO treatment, palatal view.
Fig. 30b: Patient 6: Surface CT scan imaging post AOO treatment, palatal view.
Fig. 31a: Patient 6: Surface CT scan imaging prior to the AOO treatment, left lat-
eral view.
Fig. 31b: Patient 6: Surface CT scan imaging post AOO treatment, left lateral view.
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by Donald E. Machen, DMD, MSD, MD, JD,
MBA, CFA

Having had the opportunity over the past 25 years to con-
sult with more than 200 orthodontic practices, some successful

and others that strive but struggle to become more successful,
several attributes continually appear to be present among the

most successful of those client practices. The definition of success
or successful as used in this article is not one of scientific certainty,

but realistic simplicity.
Several of the criteria of success considered include: a significant

number of annual case starts (more than 300); an upward pattern of
increasing case starts, both in good and less optimal economic times;

optimal patient care; a stress-free practice environment; and, few, if any
adverse incidents, such as negative patient and/or professional comments,

requests for records to be transferred to other local orthodontists or mal-
practice claims.

One very important aspect was a general evaluation by the orthodontist
and staff that the practice was a great place to work and that they looked for-

ward to each day. Interestingly, on a consistent basis, the practices and/or the
continued on page 50
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orthodontists who have not had the level of success that they
desire are missing at least several of these attributes.

The most successful orthodontic practices and their ortho-
dontists are from different geographical and socioeconomic
locations. Also, these orthodontists were trained at almost every
residency program in the country, and had widely diverse under-
graduate educational experiences and formative backgrounds.

This information is offered for the purpose of giving a
glimpse into the factors that are empirically correlated with suc-
cess in orthodontic practice, especially since so many practices
are experiencing difficulty during these challenging economic
times, while a small group of orthodontists are continuing to
thrive and grow. 

The Characteristics

1. Successful Orthodontists Have Humility. 
Each of the most successful practices, without exception,

have both orthodontist(s) and staff who demonstrate a complete
lack of self-importance or arrogance. They are humble and
modest in demeanor and presentation. They work hard at mak-
ing their patients feel that each are the most important person
at all times. Their attention is focused solely on each patient
when they are with them. No interruptions for telephone calls,
unless a true, rare emergency. No discussions about personal
matters of the orthodontist or staff member. This was also the
case when dealing with parents or guardians.

This undistracted, single-minded patient focus permits opti-
mal patient care and reinforces the notion that the service per-
formed at each visit was very important and that the patient’s
cooperation in this most important endeavor was a critical
aspect of successful care. As a result, patient cooperation is sig-
nificantly higher with less appliance breakage and more compli-
ance with auxiliary treatment aspects.

At this time, there were no practices with lavish furnishings,
expensive artwork or other trappings of opulence. Rather, the
practices were clean and neat, well-maintained, stylish yet func-
tional, and most importantly, focused on the needs of the
patients and parents with games, computers, quiet study areas
and easy-access restrooms. Additionally, an important theme was
on-time appointments that demonstrated respect for the patients
and parents and their time. In the rare instance when a delay was
unavoidable, a full and complete explanation and apology was
promptly given and if needed some accommodation was offered.

2. Successful Orthodontists are Strategic. 
The most successful orthodontic practices and their ortho-

dontists have a deep-seated vision. They have fully formalized
and articulated their dreams and desires for their practice, as
well as their personal and financial lives.

These orthodontists don’t just show up at their offices each
day ready to treat patients and assume that the patient flow and

referrals will continue to appear forever. Rather, they are like
championship chess players, always thinking multiple moves in
advance. They stress test their ideas, potential decisions and pro-
posed strategies via risk management, considering all of the var-
ious permutations and combinations that might have an effect
on their strategy.

These highly successful orthodontists are constantly
receiving feedback in a 360-degree fashion and monitoring
their practice, personal and financial environments for potential
opportunities and potential problems or concerns. They have
systems in place that permit them to do so with very little effort
and they have advisors and consultants with whom to discuss
any issue in real-time and without delay. Their working premise
is that the time to look for expert advice is not when the prob-
lem arises, but long before.

The successful orthodontist and his or her advisors develop
a long-term strategic plan, often extending out more than 20
years but with intermediate milestones at three, five, 10 and 15
years. Each milestone has multiple components upon which the
ultimate goals are built. This long-term plan is periodically
reviewed and modified as needed to ensure the success of the
overall mission. All aspects of the successful orthodontist’s pro-
fessional, personal and financial life are included since they are
intimately intertwined and to overlook one or give it less than
equal status in the long-term strategic plan could lead to not
achieving all the goals desired.

For example, regarding the professional practice of the most
successful orthodontist, the review prior to creating the strategic
plan includes all systems, all interpersonal relationships (staff,
referrers, patients, parents, other treating health-care practitioners,
etc.), internal and external image, branding, marketing and
advertising, correspondence, surveying, retention and so many
more. These aspects integrate into what becomes a smoothly
functioning, stress-free environment that continues to grow
without regard to economic or societal changes that might occur.

Of utmost importance, the most successful orthodontists do
not merely accept the notion that “since we have done it this
way in the past and it has worked, we can do it the same way
now.” Rather they are continually asking how can the systems,
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communications, processes, etc. be improved… how can they
be made better.

3. Successful Orthodontists are Risk Managers. 
It is important to understand that risk management is not

about not taking risks. To the contrary, risk management is
about achieving your goals while understanding your environ-
ment from the inside out, including having considered in great
depth the potential benefits and hazards that lie in the path of
achieving those goals. To use the sports metaphor stated by
writer Fred Wilcox, “progress always involves (taking) risks. You
can’t steal second base and keep your foot on first.” That pretty
much sums it up.

On the other side, the majority of orthodontists are risk
averse. That is fine but ironically it might entail more risk since
the failure to adapt could lead to extinction, or a low- or no-
growth practice. This is not to infer that in order to be very suc-
cessful, orthodontists need to leap into whatever new comes
along. It does mean being open to new ideas, ways of doing
things and technology. It also means being willing to take a risk
after careful analysis suggests that course is optimal.

One of the most significant traits noted among successful
orthodontists with regard to taking well-considered risks is that
they have overcome their fear of failure as well as their fear of
success. Either or both of these fears have prevented orthodon-
tists from moving at all and taking the first necessary steps
toward becoming successful. But, as mentioned, taking no
action might be the biggest risk of all. It is often difficult to do
so alone, especially while trying to cope with a busy, less-than-
optimized orthodontic practice. That’s why the most successful
orthodontists work in close association with their consultant
and advisors.

4. Successful Orthodontists are Socially Networked. 
In the not too distant past, it was possible to have a highly

successful orthodontic practice with several good referring den-
tists and a reasonably active patient/parent referral system.
However, with competition increased, especially with multiple
office practices, and the changing dynamics of referrals, which
includes many general dentists practicing some orthodontics, it
doesn’t appear to be possible any longer.

Orthodontists must be on the forefront of social networking
in all aspects of social media. Note: In a prior column, social
media was discussed including the potential downside and what
one might do should negative comments become viral.
However, because networking has become such an important
component of the overall practice marketing/advertising pro-
gram, orthodontists are encouraged to carefully prepare a strate-
gic and tactical social networking plan that includes regular
updates and responses to keep interest and focus on the practice,
the staff, the orthodontist(s) and the patients.

Many orthodontists are uncomfortable with this relatively
new aspect that is needed for the highest levels of success. Several
have inquired as to how they should work this into their practices,
especially when they feel some discomfort about the prospect. It
is suggested that they consider working with one of several excel-
lent social media consultants who would establish and manage
the various modalities and add new ones as they become available.

Because of the potential problems associated with using staff
members to supervise this most important endeavor, it is also sug-
gested that the orthodontist be the contact person working with
the consultant. Notwithstanding the dedication, longevity and
experience of any given staff member, be advised that for this type
of program, outsourcing might be just what the doctor ordered.

Even though it goes without saying, I will say it anyway – re-
doubling your efforts with referring dentists, especially with the
Encounter-Based Risk Management correspondence system,
implementing and revitalizing an active and professional patient
referral system, community involvement integrated with the
social media/networking program should be key components in
the strategic and tactical marketing/advertising plans.

5. Successful Orthodontists are Planners and are 
Well-prepared. 
From the very beginning of dental school through ortho-

dontic residency, careful diagnosis and treatment planning were
the hallmarks of the highly successful orthodontic practitioners.
It’s the same for any actions, whether related to patient treat-
ment, business or investments. While preparation and proper
planning are not everything, they are almost everything. It cer-
tainly doesn’t hurt to have some good fortune and good timing
along the way. Bear Bryant, the famous football coach from
Alabama stated: “It’s not the will to win, but the will to prepare
to win that makes the difference.”

The successful orthodontist takes that extra measure, regu-
larly holds training sessions for staff, reviews the office systems
and protocols over and over again and spends the extra time to
reposition that bracket when it’s probably “good enough.” The
successful orthodontist takes the extra time (even when very
busy with the after-school rush) to speak with a concerned par-
ent, makes the time to call the patient after a long procedure,
critically reviews the literature and updates the office treatment
systems and technology.
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Planning and preparation are an ongoing and continually
rolling series of events. By rolling it is meant that these reviews
and plans occur monthly, quarterly, semi-annually, annually,
every two, three, five, 10 years or more. The process just contin-
ues ad infinitum. Also, successful orthodontists are never satis-
fied with any measure of success that they achieve. They realize
that success is a relative and fleeting notion. Tomorrow new
orthodontists might move into the community. They understand
that similarly their best referring dentists might begin to incor-
porate orthodontics into their own practices or that they might
begin to refer to one or more orthodontic practices. Nothing is
taken for granted by these highly successful practitioners.

6. Successful Orthodontists Plan and Execute. 
It is not uncommon to receive an e-mail or call from an ortho-

dontist who states that he or she waited a little too long before
implementing an excellent idea for marketing their practice only
to learn that someone else has just done so. They feel awful and
somewhat angry with themselves for procrastinating and for miss-
ing an opportunity that could have made a significant difference.

Whether it is too late to still incorporate the idea depends
on many aspects. But, no matter if it is, the main takeaway is
that so many of us have great ideas that have the potential to
make big differences but we just don’t act. Years ago, Andrew
Carnegie stated: “The first man gets the oyster, the second man
gets the shell.”

This is true both in our orthodontic practices and in our
personal lives. A perfect example is the stock market. How many
times have you thought that you should either buy or sell only
to not do so and later regret not acting? Another old saying is:
“Plan your work, and work your plan.” The old sayings are often
very true.

Many of us develop excellent plans, even set time schedules
but begin to either second guess or list the reasons that some-
thing won’t work and then become afraid to commit the time
and effort or become concerned about embarrassment if the

effort should fail. So what? Look at legions of really successful
men and women who failed so many times before their shining
moment. They took action on their plans. 

There will never be a perfect time, or the perfect circum-
stances or the perfect people, etc. The famous writer Mark
Twain wrote: “Twenty years from now, you will be more disap-
pointed by the things you didn’t do than by the ones you did…”

As a final note on this aspect, one comment offered to ortho-
dontist clients is in the nature of economic encouragement. It is
suggested that they evaluate the impact on their practice from
adding five, 10, 20, 40 or more new patients per year. It is sug-
gested that the orthodontist consider both annual and long-
term value especially sale value. Taking action will make a huge
difference. It is like the farmer planting a crop, it takes time but
nothing will happen if no seeds are planted.

7. Successful Orthodontists are Perseverant. 
As was mentioned above, the most successful orthodontists

take action. They take a lot of action. Many of their actions
might not prove to be successful but the successful orthodontist
is never discouraged even in the face of a failed plan. They try
and they persevere. Beverly Sills aptly stated: “You may be dis-
appointed if you fail, but you are doomed if you don’t try.”

Few, if any, are naturals at creating a successful practice. It
takes a lot of analysis, planning, practice and execution. Vince
Lombardi, the famous and highly successful football coach of
the great Green Bay Packers football organization was known to
practice blocking and tackling over and over again until these
seemingly elementary football skills were deeply ingrained into
his players. His belief was that since the vast majority of plays
involved these basic skill sets, executing them flawlessly would
make all the difference. As it turns out, he was right. It is no dif-
ferent with the most successful orthodontists.

Highly successful orthodontists achieve a sustainable com-
petitive advantage by persevering in each of the areas mentioned
in this article. n
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by Jessica Lynch 

Orthodontists are feeling the squeeze. The struggling econ-
omy has pushed down the demand for orthodontic services.
After covering monthly bills, many consumers are left with lit-
tle money to spend on non-essentials. Although most would
argue that oral health is indeed something that should be con-
sidered essential, the truth is that orthodontic treatment has
become something of a luxury item for the average American
family. Meanwhile, expenses are up. Technological develop-
ments such as 3D imaging and panoramic scans make ortho-
dontic treatment more efficient, but also more costly. 

This pressure on practices is backed up by data, which
show that doctors’ personal incomes are being directly
impacted. According to the most recent figures from the
Journal of Clinical Orthodontics, the average orthodontic prac-
tice saw expenses rise by $62,500 between 2007 and 2009.
During the same time period, the average doctor’s net income
fell approximately $20,000. 

How can orthodontists find some breathing room? Certainly,
turning around the economy to increase demand is beyond your
powers. But what you can do more easily is cut spending. By
finding and eliminating excess in your expenses, you can retain
and redirect that money into attracting new patients and grow-
ing your business, or into your own wallet. But be careful. If you
start cutting expenses without foresight or strategy, you risk
doing damage.

Budgets and Benchmarks
The first step in making wise cuts is to get a bird’s-eye view

of your practice’s expenses. How much is your practice spend-
ing on property costs, employee salaries, services, supplies and
so on? What are the percentage breakdowns in each category?
You might not even know. Compiling and analyzing these
numbers for the first time can be a daunting endeavor, but you

can’t really start making decisions about cuts until you under-
stand your outflows. 

Your allocations to each category will vary on your particu-
lar market, your client base and other factors, but developing
your own personal benchmarks and budgets will give you a solid
framework on which you can base decisions.

Property Expenses 
Rent for your office (or a mortgage if you own) is a fixed

monthly expense with no wiggle room unless you’re willing 
to decamp to a less expensive space. But not all property-
related expenses are immutable. While it’s important to main-
tain sanitation standards, cleaning, landscaping and other
maintenance expenses that do not affect patient flow can be
scaled back. For example, if your practice is paying a cleaning
service to come in several times a week, the frequency could
be reduced to once a week or even every other week. Your
employees should assume some general daily housekeeping
duties to pick up the slack. 

Staff
Fundamentally, your practice needs great team members to

be successful. But it might not need as many team members as
are currently employed. The norm in many orthodontic prac-
tices is to have a “just-in-case” staff member – a person to fill in
when another is sick or on vacation. Is that extra person really
necessary? Ideally, when someone is out, the others should be
able to pull together and cover the extra duties for a short while.
By cutting out the just-in-case employee, your practice can save
between $38,000 and $52,000. 

To avoid the emotionally difficult decision of letting some-
one go, some employers around the country have chosen to
instead cut all their employees’ hours across the board. These
types of decisions, however, tend to harm employee morale and
motivation more than cutting a single person does. 

54



orthotown.com n July / August 2011

feature practice management

55

At the very least, you should begin by speaking openly with
all employees about the practice’s financial situation. Make a joint
effort to cut expenses and bring in business. Set goals together and
award bonuses for goals achieved. After all, your staff might be
able to identify waste that you’ve overlooked. By recruiting them
as partners in your financial goals, you’ll give your team more
ownership in your practice which leads to improved morale. 

Purchasing
Without proper inventory controls, you’ll end up ordering

redundant supplies that are already stored in excess in a back
cabinet. On the other hand, when you suddenly find you’re low
or out of something you need, you have to pay a shipping pre-
mium because your order won’t meet minimums. So know what
you own, and designate one person in office for purchasing,
organizing and storage. 

Small reductions in purchasing might seem inconsequential
at first, but they make a difference when examined on a yearly
basis. By keeping your inventory lean and mean, you’ll have
extra cash reserves that can be invested in your business instead
of sitting unused on the shelf. 

Business Services
When you opened your practice, you most likely signed up

for business services such as Internet connectivity, phone lines
and credit card processing through different providers. Next up
in your quest to cut expenses is to re-examine
what your practice has been paying all these years.
The packages you’ve had might no longer be great
deals. If they’re not already bundled, consolidat-
ing different services under one company can
often translate to a savings of hundreds of dollars
each month.

I know of a practice that had been using
phone and Internet services without a contract.

By signing up for an annual contract, the practice brought their
monthly costs down by about $240, or about $2,900 a year. 

Advertising and Marketing 
How do your new patients find out about you? If you don’t

know, you should find out. Train your staff members to ask new
patients when they sign up for treatment. Keeping an accurate
account of where your patients are coming from – whether it’s
because of an ad, online marketing or a referral from a doctor or
a friend – will help you make informed decisions. You’ll under-
stand what is working for your office and what isn’t so you’ll be
able to effectively allocate your time and money. 

Though cutting expenses will shore up your bottom line,
too much cutting can damage your practice. Be sure to cut
excesses, not essentials. How can you know the difference? As a
rule of thumb for each decision, ask yourself if the cut would
make it more difficult for your practice to attract new patients
or if it would harm patient care. If you answer no to both, it
might be unessential and a good thing to cut.

There are several ways to keep spending under control and
increase profits. This most likely requires adapting and recog-
nizing that what has worked in the past might no longer apply.
Making informed decisions on the management of your practice
and business plan using the resources already in your hands, will
bring you to your fullest potential today and continue your
growth in the future. n
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If you are serious about growing your practice, you must
ask yourself an important question: what do all highly successful
organizations have in common? The answer is excellent leadership. 

Plain and simple, your practice is an organization that runs on
human capital. If you want your practice to grow more profitable
so that it provides a more fulfilling life for you, your family and
your employees you must realize that your practice is a business
built around the talents of people. And, more importantly, you
are the leader.

Top-notch leadership is an invaluable asset. It is the driving force
to any noteworthy accomplishment. The triumphs of great leader-
ship can be seen throughout history in business, sports, politics and
almost every aspect of human life. Just to give a few examples:
Howard Schultz, leader of the Starbucks revolution; Mohandas
Ghandi, leader of the Indian independence movement; Susan B.
Anthony, leader of the women’s suffrage movement; Martin Luther
King Jr., leader of the civil rights movement; and Steve Jobs, leader
of Apple, Inc. and the creator of almost every new piece of technol-
ogy we use today! All of these leaders are people like you and me. 

The reason these people were able to lead others and produce
amazing results was because they each had an extremely high level
of engagement in what they were pursuing. 

A leader is one who goes before, or with, to show the way. A
leader is not merely someone who is in charge of other people. The
greatest leaders are not those who just tell people what to do, they
are excellent at showing the way to others. As a leader, you show
the way by having a high level of engagement in the pursuit of
your goals.

Highly engaged leaders motivate those around them, and help
the group to achieve collective goals. A great leader in your office
staff can allow you, as the doctor, to be more productive. A great
leader at the front desk can schedule more patients to increase col-
lections for the practice. Leaders are worth real money to your
practice. As the doctor, it is essential to the growth of your
practice that you develop into an excellent leader and culti-
vate excellent leaders among your staff.

So, how do you develop leadership? I’ve created a tool within
my company known as The Engagement Scale. It is a system we use
for self-analysis. The scale ranks your level of engagement in partic-
ular areas of your life such as work, finances, family, physical fitness,
spirituality, etc. The engagement scale rating system goes from zero
to 10; with zero being the lowest level of engagement and 10 being
the highest. 

Characteristics of a 10: this person is extremely passionate,
expressive and very emotional; oftentimes very persuasive. He or
she is influential; usually a great leader and teacher. A 10 is a pretty
fantastic person.

Alternatively, a zero is a person that is completely uninvolved,
with no idea what’s going on. Whereas a one is a person with
at least some very limited knowledge or awareness.

How would people describe you in the
office? Would you win the leadership award?
Or are you known for contributing the
least possible to projects? This is an
interesting way to find out what
other people think about you.

Use the engagement scale
on yourself – and be brutally
honest. You do not want
inflated ratings because that
will not help you grow. How
you come across to every-
body in the office is really
important. Especially since
you are the leader by default!
This engagement scale is ess-
ential for you. 
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After honestly ranking yourself, the goal is to increase your
ranking and each of your employees’ rankings. There are 10 proven
strategies that great leaders use to keep their engagement high, and
reflected below are a few to help you raise your personal ranking
and support the improvement of your employees’ engagement.

Take responsibility. Every important task has to be assigned
to a person and be held accountable for its success or failure.
Allowing staff to take on tasks independently will make them feel
productive and accountable. People who are not held responsible
for something or don’t accept responsibility for the good and the
bad breed low productivity.

Set specific goals for yourself, the office and for individual staff
members. Specific goals immediately elevate a person’s level 

of engagement. Additionally, to sustain engagement
you must track results daily. It is a universal prin-

ciple that when you track something, it nat-
urally motivates you to take the action

necessary for its improvement.
Clarify expectations. Everyone

in your office should know what it
is that they impact, what they’re
responsible for and what they
should be focused on enhanc-
ing. The more specific you
can be the better. Clarifying
expectations is a critical step
to take toward increasing the
productivity and profitability
of your office. 

Develop a strategy to avoid
distractions. Many people are

easily distractible, some more
than others. Once you have a

clear purpose and a specific goal,
you must have a strategy to stay

on track. You should come to work and leave your personal stuff at
home. While at work you should be nearly unreachable by anyone,
unless it directly relates to your productive activities. And when you
are at home, protect what goes in your headspace. Keep your mind
clear and occupied only with information that is important to your
life and priorities. Focus on the positive.

Finally, in life you must believe that ultimately, you get what
you deserve. In order to grow your practice you must be an excel-
lent leader. To be an excellent leader you must become great at 
setting the bar for your staff with your own actions. To accomplish
that, increase your level of engagement in pursuing the goals for
your practice. Following these simple strategies will help you achieve
the level of engagement you need in order to achieve your practice
goals. Here’s to your success! ■
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1985 Max Gunther wrote the “The Zurich Axioms”; twelve general rules
that were devised to keep you out of trouble when investing.1 The premise was with
every time you put your money at risk in a speculative venture, no matter how 
conservative, you take a gamble with uncertain outcome. The Zurich Axioms are
rules used by generations of Swiss bankers that could minimize your potential
losses and tip the odds of the gamble in your favor. Anyone who has even the
slightest amount of money invested can benefit from this book and should con-
sider reading this short volume. How does this relate to temporary anchorage
devices (TADs) in orthodontics? When treating a patient in orthodontics, a prac-
titioner also engages in a venture with unknown outcome. In the broadest sense
one could call orthodontic treatment a gamble in which the prudent clinician uses
his experience and knowledge to choose the “best” treatment for an individual
patient and thus tries to tip the odds for a desirable outcome in his favor.

Orthodontic treatment planning is a very complex process and should be based
on individual patient-related factors, the experience of the clinician, as well as the
current evidence available in the dental literature. When it comes to orthodontic
mini-implants however, it appears as though today many treatment decisions are
still arbitrarily chosen, almost at random, based on one or two criteria brought
home from an afternoon continuing education seminar or a “hunch” the clinician
might have. When playing a game of poker one might win a few hands, but surely
lose on average if a similar approach was chosen and hands were played at random.
The same applies to temporary anchorage devices. One would require luck to be
successful in an individual patient and over the long term. When luck has less of
an impact, failure rates would probably be excessively high.

Even though a success rate of 100 percent is difficult to attain, it is possible to
achieve success rates in the 90 percent range.2,3 Evidence-based practice takes the
uncertainty out of the equation and provides the basis for TAD use in orthodon-
tic private practice where high failure rates are unacceptable.

The TAD Axioms are a group of general guidelines that, just like Max
Gunther’s Zurich Axioms for your finances, will help you tip the odds for success
with TADs in your favor. Any clinician using TADs, or planning to use TADs in
the future should be aware of them.

The First Axiom: On Success and Failure
When one tries to review the dental literature for articles on TAD success rates

one soon realizes that this is a challenging task. Each study seems to use a different
mini-implant insertion protocol and every author appears to use a different defini-
tion for success and failure. This makes it very difficult to compare studies and
evaluate outcomes. For scientific purposes, a popular definition for success is
absence of mobility. This makes sense because TADs are aimed at achieving
absolute anchorage and even the slightest mobility of the anchorage device means
that this ideal was not achieved. It is therefore a question with a categorical yes/no
answer which can be answered easily and accurately.

Some studies speak of success if the mini-implant was in place until the treat-
ment goal was achieved; no mention is made of the implant mobility. This defini-
tion should be regarded as a clinical measure of success, because even slight
mobility of the TAD can be clinically acceptable and still provide near absolute
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anchorage. Studies that use this definition should be interpreted critically since
they provide less information on the actual TAD stability.

Keeping this in mind, I suggest the term “success” for absolute rigidity of the
mini-implant and the term “clinical success” for an implant that preserved the
anchorage until the treatment goal was achieved. No distinction is made here
between absolutely stable TADs and slightly mobile TADs. The former definition
is more scientifically sound and should be used in studies that focus on mini-
implant survival rates and studies that are primarily concerned with anchorage
quality. The latter definition is a more clinical definition and should be avoided in
scientific studies that are focused on anchorage quality and implant rigidity. This
definition is more outcome-oriented and thus can be used in case reports and pub-
lications with clinical focus.

Similar to the definition of success, failure can be defined as presence of implant
mobility. This is a clearly defined state which leaves very little leeway for interpreta-
tion. Therefore this is the definition that should be used in scientific publications.

However, even if an implant is completely stable, treatment might not be car-
ried out successfully. If for example, the implant interferes with the required tooth
movement it might be completely stable and still not lead to the desired treatment
outcome (Fig. 1). In this case the implant would be a success in the sense that it is
absolutely rigid, but still a clinical failure since it prevented attainment of the treat-
ment goal.

Currently the literature suggests that the average success rate (however it might
be defined) lies at 75-85 percent. This also appears to be the threshold for success-
ful implementation in clinical practice. Success rates below this mark make it dif-
ficult to achieve predictable results in a timely fashion. A 75 percent success rate,
although at first glance it might seem high, is insufficient in private practice. It
would mean that in a case that was treated with four bicuspid extractions and four
TADs for space closure, one of these TADs would fail, on average. Hence it appears
prudent to plan biomechanics that minimize the number of TADs and to plan far
enough ahead to avoid interference of the TAD with the tooth movement.

The Second Axiom: On Patient Selection
As with regular orthodontic treatment, proper patient selection is important.

Absolute and relative medical contraindications should be respected to avoid com-
plications and safeguard the patient’s well-being. Contraindications for orthodon-
tic mini-implants have never been specifically listed and hence should, until noted
otherwise, be mainly analogous to the recommendations prevailing in general
implant dentistry (Table 1).

The impact of TAD placement in patients undergoing bisphosphonate therapy
has not been investigated sufficiently. While patients that receive this medication
IV appear to generally be at higher risk for osteomyelitis than patients receiving the
medication PO, the general recommendations for implant dentistry should be fol-
lowed until guidelines specifically for TAD use in such patients are developed.6,7

A specific relative contraindication is the need for endocarditis prophylaxis
according to the revised guidelines of the American Heart Association (AHA) as
adapted by the American Dental Association.8 Insertion of temporary anchorage
devices might cause a detectable bacteremia. No official guidelines exist to date
regarding the insertion of TADs and endocarditis risk. It appears advisable to pre-
scribe antibiotic prophylaxis in high-risk patients according to the AHA. The other
lower risk categories might not require any premedication, but the level of bac-

continued from page 58

Absolute and Relative
Contraindications for 
Dental Implants.4,5

• Recent myocardial infarction
• Recent cardiac valve prosthesis placement
• Hemolytic diathesis (with increased INR)
• Immunosuppression
• Severe, uncontrolled psychiatric disorders
• Intravenuous bisphosphonate treatment
• Cancer radiation and chemotherapy

• Smoking
• Uncontrolled diabetes
• Osteoporosis
• Uncontrolled hypothyroidism
• Poor oral hygiene
• Oral bisphosphonates
• History of radiation therapy to the jaws
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Fig. 1: Canine substitution case with direct bilateral molar
protraction. Right side: completed successfully; left side: TAD
interferes with further protraction.
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teremia associated with TAD insertion has not been investigated sufficiently to
date. A consultation with the primary care physician or cardiologist will determine
the proper protocol in the patient’s individual situation.

While non-compliance might be a general contraindication for orthodontic
treatment it is, within limits, an indication for the use of orthodontic mini-
implants. Lack of elastic wear for example, can result in anchorage loss which
might be one of the most important factors leading to compromised treatment
results. The use of mini-implants can help avoid anchorage loss or even offset
already manifest loss of anchorage. However, unfortunately non-compliant
patients oftentimes present with poor oral hygiene.

Placement of mini-implants in patients with poor oral hygiene should be
weighed critically since this can lead to gingivitis, peri-implantits and ultimately
contribute to loss of the anchorage device (Figs. 2 and 3).9 Before insertion of a
mini-implant oral hygiene should be monitored and improved if necessary. Plaque
indicators or indices such as the PBI aid in objectifying the oral hygiene state and
in monitoring improvement. A potential solution to poor oral hygiene is the place-
ment of TADs in habitually self-cleansing areas of the oral cavity, such as the
palate. This would also apply to patients with physical or mental disabilities that
are incapable of maintaining proper hygiene. Here hygiene considerations should
be included in the planning of the implant site.

The Third Axiom: On Preparation
One of the most common mistakes made by inexperienced practitioners is the

lack of preparation; not in the sense of the clinician being improperly prepared for
the procedure, but the patient’s dentition. Most interradicular TAD insertions
require two fundamental rules to be fulfilled to reduce implant loss.

Rule number one that needs to be respected for the insertion of a TAD into the
alveolar process is the presence of sufficient interraducular distance or root diver-
gence. If it is lacking naturally, the roots should be positioned orthodontically to
allow for a seamless insertion (Fig. 4 and 5). For that reason the majority of TADs
are inserted after the leveling and alignment stage in my practice. By planning a
preparatory orthodontic phase before placement of the TAD, I can control root
positions and ensure near ideal parameters.

The second rule, oftentimes overlooked, is that the orthodontic treatment
should have progressed so far that the patient will not require an archwire change
during the TAD phase. For example, if a TAD-supported molar protraction is
planned using a specific wire, then the TAD should not be inserted until that spe-
cific wire is in place. This rule will allow for immediate loading of the implant. It
will also ensure that no unintended tooth movement around the implant takes
place which could potentially affect the implant stability.

Even if such preparation can take time – weeks or even months – it is an
important step that can help avoid excessively high failure rates. Understanding
these fundamental rules, having patience and foresight are the keys to proper
preparation of a patient to receive a TAD.

The Fourth Axiom: On Implant Site Selection
It is now well-accepted that certain mini-implant insertion sites deliver higher

success rates than other sites. This is most likely due to favorable anatomical rela-
tionships such as interradicular distance, proper soft-tissue, adequate cortical
bone thickness and overall bone depth, etc.3,10 However, higher success rates at cer-
tain insertion sites might also be linked to better access for the clinician inserting
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Fig. 3: Subsequent failure – poor hygiene was probably not
the reason but a strong contributing factor to implant loss.

Fig. 2: Generally poor oral hygiene led to plaque accumula-
tion around the TAD head and collar (at gingival level –
yellow arrows) in a female smoker.

Fig. 5: Follow-up to Fig. 4. Dental long axis of the adjacent
teeth is now sufficiently divergent for TAD insertion (yellow
lines indicate long axis).

Fig. 4: Preparing the implant site by diverging the adjacent
roots. An optical plier is used to place a gable-bend in the
archwire.

continued on page 62



the implant and thus a more precise placement. Another theory is that some inser-
tion sites allow for better oral hygiene around the implant.9 A combination of all
three is probably the reason that certain sites are superior to other sites in terms
of success.

As a rule of thumb, a TAD should be placed in the most favorable site anatom-
ically from which the treatment goal can be achieved. This allows highest possible
clinical success rates – a prerequisite for successful application in private orthodon-
tic practice. A mini-implant with some type of slot in the implant head allows for
greater biomechanical versatility since it allows for both direct and indirect anchor-
age (Figs. 6 and 7). This greater biomechanical versatility allows for greater free-
dom of choice when it comes to the selection of implant sites. Mini-implants with
a simple anchor head such as a ball or a hook will result in simple “pulling”
mechanics since the force application is direct and teeth can only be pulled toward
the implant (Fig. 6). This naturally will result in some implants being placed in less
favorable sites which might increase failure rates.

The Fifth Axiom: On TAD Insertion
Once the proper implant site is selected under consideration of the local

anatomy and the intended tooth movement, the next step is the insertion of the
TAD. When it comes to the actual insertion, certain principles are the key to
ensuring long-term success. Success of an orthodontic mini-implant, (i.e. lack of
mobility until the conclusion of treatment) requires adequate primary and second-
ary stability.

Primary stability is proportionate to the initial mechanical retention of the
implant. A measure of primary stability is the insertion torque.11 Therefore, the
higher the insertion torque, the higher the primary stability. At first glance one
could assume that the higher the primary stability the better. This would be true if
insertion of the “screw” would take place in a non-vital structure such as drywall.
Since TADs are inserted in humans though, we know that the situation must be
different. TADs are inserted into living tissue that is capable of biological reactions
in terms of healing and remodeling.

Secondary stability is the stability of the implant after the healing and remod-
eling processes have taken place. It is thus less a function of initial mechanical
retention as it is a function of a favorable healing response of the peri-implant tis-
sues (of course a requirement for proper healing is adequate primary stability –
that’s why initially loose implants usually fail and rarely gain stability). In order to
obtain this favorable response the insertion procedure must be atraumatic and
within the physiologic tolerance of the surrounding tissues. Excessively high inser-
tion torques would damage the vital tissues surrounding the TAD by causing exces-
sive compression and should therefore be avoided. An implant placed with such
supra-physiologic torque levels would initially present with high primary stability
but oftentimes fails a few weeks into treatment.12

One of the most important factors to influence insertion torque is the thick-
ness of the cortical bone. Increased thickness of the cortical bone will increase the
insertion torque.2 In order to achieve an atraumatic insertion it is important to be
aware of the local anatomy and what cortical bone thickness to expect. In areas
with increased cortical bone thickness it might be prudent to consider preparing
the bone by pre-drilling before inserting the TAD. Also the use of a torque meas-
uring or torque limiting insertion instrument is advisable; at least until the practi-
tioner has achieved a certain proficiency level at which tactile feedback of the

tad  feature

Fig. 6: Direct anchorage schematic – the TAD is placed in
the direction of intended tooth movement.

Fig. 7: Indirect anchorage schematic – the TAD can largely
be placed independent of the intended tooth movement.

continued from page 61
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resistance when entering the bone is a sufficiently reli-
able indicator of insertion torque level.

Conclusion
Orthodontic mini-implants do not appear to be a

fad, but rather a useful treatment supplement to our
traditional mechanics that will allow us to treat cases
in a new, more efficient manner, with more pre-
dictable outcomes and higher patient satisfaction.
This seems to be the common consensus from ortho-
dontic clinicians to the most critical minds in ortho-
dontic academia. 

If you have already gained some experience in the
field of absolute anchorage I suspect that you might have already experienced the
value, but also some of the limitations of TAD-supported orthodontics. Even if
your initial failure rates might be higher than you would like them to be, do not
get discouraged. The learning curve is steep and you will improve rapidly, but
whatever you do, respect the five TAD axioms. ■
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2. How do you put an elephant into a refrigerator?

W
rong answer: Open the refrigerator, put in the elephant

and close the door.

Correct answer: Open the refrigerator, take out the giraffe,

put in the elephant and close the door. This tests your ability

to think through the repercussions of your previous actions.
3. The Lion King is hosting an animal 

conference; all the animals attend 

except one. Which animal does 

not attend?

Correct answer: The elephant. 

The elephant is in the refrigerator. 
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This is a two-part article designed to help clinicians
understand the more common findings they will encounter in
the anatomic regions they capture in larger field-of-view
(FOV) CBCT machines. Many of these findings will also be
seen in smaller FOV machines when the volume capture is
moved around to view things like the temporomandibular
joint or third molar regions. So this article will be of interest
to all clinicians, not just orthodontists. Part I will address the
skull, oropharynx, cervical soft tissues and cervical spine. Part
II will cover the paranasal sinus regions, nasal cavity, sella 
tursica region and TMJ. Anyone who owns or uses the data
from a CBCT machine will see these pathologic findings and
need to recognize them. Some findings are incidental but
reportable/recordable. Many cited in this article can signifi-
cantly impact the patient’s health and after finding them, the
patient must be referred to a medical specialist for further
evaluation and management. Some might even save your
patient’s life. Missing the most important findings could lead
to harm to the patient and result in litigation. All of this infor-
mation will benefit both you and your patients. 

Introduction 
It should be intuitively apparent to the orthodontist that

there are important structures to examine beyond the den-
toskeletal bases in any cone beam data volume that require
interpretation. Typical anatomic structures that need to be
examined in each volume include the: 

1. skull and its contents 
2. oropharyngeal tissues 
3. cervical soft tissues 
4. cervical spine 
5. paranasal sinuses 
6. nasal cavity 
7. sella tursica and parasellar regions 
8. temporomandibular joint complexes 
This article will instruct the orthodontist on the method-

ology of examining these important anatomic regions and
illustrate some of the more frequent findings in each of these
areas. Some of the findings might simply be noteworthy and
some will inevitably lead to referral either to another dental
specialist or a medical provider. All of the figures seen in this
article come from the author’s radiology practice; that is,
CBCT volumes referred by dentists and dental specialists
using CBCT. 

The Skull and Its Contents 
Most commonly there are physiologic calcifications seen

within the skull on large field-of-view CBCT machines.
These include the more common calcifications of the pineal
gland, choroid plexuses and falx cerebri. Although calcifica-
tion of the falx cerebri is seen in the nevoid basal cell carci-
noma syndrome (Gorlin-Goltz) it is, nevertheless, a common
finding, about 10 percent of the general population,1 unasso-
ciated with a syndrome. Figure 1 is an example of such a nor-
mal falx finding.

Pineal gland calcification is usually physiologic in nature,
occurring in about 40 percent of the general population by
age 20.2 Pineal calcifications less than 1cm in diameter are
considered to be normal. Calcifications greater than 1cm
could indicate a lesion in the pineal gland.2 Figure 2 shows
normal, physiologic calcification of the pineal gland

Part 1:
Interpreting the CBCT Data Volume in
Orthodontic Cases: You Should See What You May Be Missing!

by Dale A. Miles, DDS, MS, FRCD(C)

Fig. 1: (a.) Calcification of the falx in an axial view. (b.) In a sagittal view.
(c.) In a coronal view. All slices are at 0.1mm thickness. 

Fig. 1a Fig. 1b

Fig. 1c
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Calcification of the choroid plexuses is usually bilateral
and is only worrisome if “exuberant” calcification is seen in
young children.1 Figure 2 and 3 below show physiologic
choroid plexus calcifications.

Oropharyngeal Tissues 
Tonsilloliths are common findings either unilaterally or

bilaterally in the pharyngeal tissues. These calcifications can

occur singly or in clusters. Although all are noteworthy, mul-
tiple calcifications can be a source of malodor for the patient,3

often undiagnosed in the dental office. They can cause
repeated inflammatory problems and even ulcerate to the sur-
face of the tonsillar crypt tissues.3 Figure 4 illustrates more
florid examples of tonsilloliths. 

Although not specifically in the oropharyngeal airway
space, the components of the stylohyoid ligament chain are

Fig. 2: (a.)White arrow points to a calcification of the pineal gland in a MIP
(maximum intensity profile) image, imaged at about 15mm thickness. This
MIP processing tool is excellent for looking at soft tissue calcifications. Blue
arrows point to choroid plexus calcifications bilaterally. (b.) A thin slice
(0.1mm) axial view of a pineal gland calcification. 

Fig. 3: (a.) Arrows point to bilateral calcification of the choroid plexuses in
a coronal section. (b.) A MIP image showing large, diffuse choroid plexus
calcifications and another calcification of pineal gland (white arrow). 

Fig. 4: (a.) Arrows point to bilateral groupings of tonsilloliths. This is a coro-
nal MIP image reconstructed at about 20mm. (b.) A thin slice coronal image
showing large, diffuse aggregation of tonsilloliths in the left pharyngeal tissues.

Fig. 5: (a.) Unilateral calcification and elongation of right stylohyoid liga-
ment, panoramic reconstruction at 25mm. (b.) 3D color reconstructed image
of same elongated stylohyoid ligament as in 5a. (c.) 3D color reconstruction
in coronal section at 30mm to show more detail of stylohyoid calcification. 

Fig. 3a Fig. 3b

Fig. 2a Fig. 2b

Fig. 4a Fig. 4b

Fig. 5a

Fig. 5b

Fig. 5c

Fig. 4a

Fig. 5b

Fig. 4b



found adjacent to this region and calcification of some or all
of their parts can lead to symptoms 4-6. Calcified elongated
stylohyoid ligaments are quite common in any age group. It is
only when symptoms arise that treatment is indicated. Figures
5 and 6 illustrate unilateral and bilateral cases. Eagle’s syn-
drome has two presentations: the classic or more common is
the feeling of a sharp pain like a fishbone in the throat upon
swallowing (dysesthesia), the second presentation is one of a
dull pain in the throat with radiating pain to the parietal,
supra-orbital or infra-orbital regions.7

Cervical Soft Tissues 
In the cervical region in CBCT examinations the most

important pathologic finding to recognize are calcifications in
the carotid arteries either unilateral or bilateral. Sclerotic
plaques associated with hypertension and increased stroke
potential have been seen on panoramic images and reported for
many years.8-10 Although some are bilateral most are seen on
one side of the image only. Many are probably missed on con-
ventional panoramic because of the positioning of the focal
trough in some machines; however, none should be missed on
CBCT images. Bilateral, circumferential calcifications of the
carotid arteries in the neck region sometimes in conjunction
with concomitant parasellar calcifications of the internal
carotid will be found within CBCT volumes. A subgroup of
the larger numbers of carotid plaques these bilateral circumfer-
ential findings might indicate Medial Arterial Calcification
(MAC) seen an undiagnosed or uncontrolled type II diabetes
mellitus possibly in patients with end stage renal disease
(ESRD).11-13 Figures 7 to 9 illustrate cases with calcifications of
the carotid arteries, routinely found in CBCT data volumes. 
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Fig. 6: (a.) Bilateral calcification and elongation of the stylohyoid ligaments.
A coronal section reconstructed at about 10.0mm. (b.) 3D color reconstruc-
tion at 3mm details perfectly this rare total calcification of all elements of
the stylohyoid ligament chain. (c.) A MIP image of the bilateral calcifica-
tions (white arrows). 

Fig. 7: (a.) Large calcification of the left carotid artery at the level of C3/C4.
(b.) 3D color reconstruction of the same calcification seen in 7a. (c.) 3D
color reconstruction using the “Cube” image processing tool and OnDemand
3D (CyberMed International, Seoul, Korea and Irvine, California) viewed
from the coronal (left side) caudal (right side) positions. (d.,e.) Bilateral cir-
cumferential calcifications of the internal carotid artery in the parasellar
region seen in a thin slice (1.0mm) coronal section and a thick slice (5.0mm)
MIP image. 

Fig. 8: (a.) Bilateral circumferential calcifications of the left and right
carotid arteries. (b.) MIP reconstruction demonstrating the same calcifica-
tions at the level of C3/C4. 

Fig. 6a Fig. 6b

Fig. 6c

Fig. 7a Fig. 7b

Fig. 7c Fig. 7d Fig. 7e

Fig. 8a Fig. 8b



Cervical Spine 
Of course the most common changes found in the cervical

spine are those that we also see in the TM joint complex. These
include subchondral sclerosis, subchondral cyst formation, loss
of joint space and osteophyte formation. Occasionally we also
see a “loose body,” especially at the atlantoaxial junction and
less commonly calcification of the paraspinal ligaments espe-
cially the anterior. What is probably not appreciated by the
orthodontist or dentist are that most of these changes are also
seen in the facet joints, and not just the vertebral bodies. The
examples in figures 11 to 13 (see next page) show most of these
changes. In more than 9,000 CBCT cases that I have reviewed
to date there also have been several lesions of the vertebral bod-
ies, including possible metastatic lesions.

This course concludes in Orthotown Magazine next month. n
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Fig. 9: (a.) Reconstructed Panoramic MIP image (35mm) demonstrating the large calcification on the patient’s left side. There is no indication of any
involvement of the right carotid artery even at this focal trough thickness. (b.,c.) Axial and coronal images showing calcifications of each side. (d.,e.) 3D
color reconstructed views of the left and right side. (f.) Circumferential calcifications around curves segments of internal carotid in the parasellar regions
bilaterally. (g.) Calcifications along the length of the internal carotid artery bilaterally has occurs from inferiorly to superiorly. 

Fig. 8: (c.) 3D full color reconstruction of the patient’s skull demonstrating bilateral carotid calcifications. The left appears quite circumferential. (d.)
Panoramic MIP image reconstructed at about 35mm showing bilateral calcifications but no indication that they are circumferential as in 8a and 8c.

Fig. 10: Drawing of parasellar region showing relationship of internal
carotid artery to pituitary fossa (sella tursica). Compare this drawing with
figures 9f and g.

Fig. 10

Fig. 8c Fig. 8d

Fig. 9a Fig. 9b Fig. 9c

Fig. 9d Fig. 9e Fig. 9f Fig. 9g
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Fig. 11: (a.,b.) Loss of joint space osteophyte and subchondral cyst for-
mation are seen in the vertebral bodies C5 and C6. (c.) Remodeling
and loss of joint space seen in the right facet joint between C3 and C4
and the same case. (d.-f.) Similar changes in another case in the verte-
bral body C3 to C7. The osteophyte formation loss of joint space are
consistent with osteoarthritis. The subchondral cyst formation seen in
the vertebral bodies C4 and C5 are then most likely consistent with
osteoarthritic changes. However, multiple site involvement of these
radiolucent areas could also be consistent with metastases. 

Fig. 12: (a.,b.) Gross remodeling subchondral sclerosis and subchon-
dral cyst formation seen in the left facet joint between C3 and C4.
(c.,d.) Loss of joint space, subchondral cyst formation, osteophyte for-
mation and a loose body at the atlanto-axial junction are seen in this
case. In addition there is a reverse curvature at the level of vertebral
body C3 and C4 consistent with a cervical lordosis. In this case both
the vertebral bodies in facet joints show comparable changes. All are
consistent with osteoarthritis. 

Fig. 13: (a.) An unusual change in the left facet joint between C3 and
C4. The enlargement and mixed appearance of the lesion suggest a
bony tumor rather than osteoarthritic change. (b.) A thin slice sagittal
view through a portion of the lesion almost suggests some multilocu-
larity. (c.) The radiolucency seen in the superior aspect of C4 is sugges-
tive of a simple subchondral cyst. However, the changes seen in figure
13d in the facet joint are not consistent with osteoarthritic change. (e.)
A 3D color reconstruction shows a gross remodeling of this left facet
joint. The diagnosis of this particular lesion is not known at this time. 

Fig. 11a Fig. 11b Fig. 11c Fig. 11d

Fig. 11e Fig. 11f

Fig. 12a Fig. 12b

Fig. 12c Fig. 12d

Fig. 13a Fig. 13b

Fig. 13c Fig. 13d

Fig. 13e



1. All of the following pathoses might be seen in the soft tissues of
the neck and pharyngeal regions EXCEPT ONE. Which ONE
is the EXCEPTION?
a.  tonsillolith(s)
b.  CESLs (calcified elongated stylohyoid ligaments)
c.  carotid plaques
d.  sialoliths

2. All of the following physiologic calcifications might be seen in
the cranial vault EXCEPT ONE. Which ONE is the EXCEP-
TION? Calcifications of the:
a.  pineal gland b.  choroid plexus(es)
c.  internal acoustic meatus   d.  falx cerebri

3. Intimal calcifications (plaques in the tunica intima of an artery) of
the carotid artery seen in the cervical soft tissues at the level of
C3/C4 can be associated with all of the following EXCEPT ONE.
Which ONE is the EXCEPTION?
a.  stroke b.  hypotension
c.  renal disease d.  Addison’s disease

4. In addition to the more common location for carotid artery
plaques seen in the cervical soft tissues in a CBCT scan, carotid
plaques might also be seen in the following location:
a.  adjacent to the foramen ovale
b.  in the common carotid artery
c.  in the parasellar region
d.  near the internal acoustic meatus

5. According to some studies, pineal gland calcifications occurred
in what percentage of the general population?
a.  10% b.  20%
c.  30% d.  40%

6. All of the following are clinical features of MAC (medial arterial
calcification) EXCEPT ONE. Which ONE is the EXCEPTION?
a.  most commonly bilateral
b.  associated with type II diabetes mellitus
c.  associated with type I diabetes mellitus
d.  associated with the ESRD (end stage renal disease)

7. Although calcification of the falx cerebri is a common or inciden-
tal anomaly, it can be found as part of which genetic syndrome?
a.  Gorlin-Holtz syndrome
b.  Nevoid basal cell carcinoma syndrome
c.  Chediak-Higashi syndrome
d.  Sjögrens syndrome

8. All the following are sites of osteoarthritic change EXCEPT
ONE. Which ONE is the EXCEPTION?
a.  pedicles
b.  spinal facet joints
c.  atlanto-axial junction
d.  none of the above

9. Calcified, elongated stylohyoid ligaments can be associated with
which of the following?
a.  Eagle’s syndrome  
b.  Behcet’s syndrome
c.  Ernest’s syndrome
d.  Auriculo-temporal syndrome

10. William Eagle described two distinct syndromes. The second
type was associated with all of the following symptoms EXCEPT
ONE. Which ONE was the EXCEPTION?
a.  dull throat pain b.  orbital region
c.  pareital pain d.  dysethesia
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Continuing Education Answer Sheet

CE Post-test
Please circle your answers.

1. a b c d

2. a b c d

3. a b c d

4. a b c d
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6. a b c d

7. a b c d

8. a b c d

9. a b c d

10. a b c d

Instructions: To receive credit, complete the answer sheet and mail it, along with a check or credit card payment of
$36 to: Orthotown, LLC, 9633 S. 48th Street, Suite 200, Phoenix, AZ 85044. You may also fax this form to 480-598-3450.
You will need a minimum score of 70 percent to receive your credits. Please print clearly. 

Interpreting the CBCT Data Volume in Orthodontic Cases Part I

by Dale A. Miles, DDS, MS, FRCD(C)

License Number ______ ______ ______ ______ ______ ______  ______ ______ ______ _______

Name____________________________________________________________________________

Address__________________________________________________________________________

City______________________________________ State ___________ ZIP ___________________

Daytime phone ___________________________________________________________________

E-mail (optional) ____________________________________________________________________

o Check (payable to Orthotown.com)

o Credit Card (please complete the information below and sign; we accept Visa, MasterCard and American Express.)

Card Number _____ _____ _____ _____ _____ _____  _____ _____ _____ _____ _____ _____ _____ _____ _____ _____

Expiration Date – Month / Year ______ ______ / ______ ______ ______ ______

Signature ____________________________________________________________________________ Date__________________

Program Evaluation (required)

Please evaluate this program by circling the corresponding numbers: (3 = Excellent to 1 = Poor)

1.  Course objectives were consistent with the course as advertised 3 2 1

2.  Course material was up-to-date, well-organized and presented in sufficient depth 3 2 1

3 . Instructor demonstrated a comprehensive knowledge of the subject 3 2 1

4.  Overall, I would rate this course 3 2 1

5.  Overall, I would rate this instructor 3 2 1

For questions, contact Dr. Howard Goldstein, director of continuing education at hogo@farranmedia.com

Legal Disclaimer: The CE provider uses reasonable care in selecting and providing content that is accurate. The CE provider, however, does not independently verify the content or mate-
rials. The CE provider does not represent that the instructional materials are error-free or that the content or materials are comprehensive. Any opinions expressed in the materials are those
of the author of the materials and not the CE provider. Completing one or more continuing education courses does not provide sufficient information to qualify participant as an expert
in the field related to the course topic or in any specific technique or procedure. The instructional materials are intended to supplement, but are not a substitute for, the knowledge, expert-
ise, skill and judgment of a trained healthcare professional. You might be contacted by the sponsor of this course.

Licensure: Continuing education credits issued for completion of online CE courses may not apply toward license renewal in all licensing jurisdictions. It is the responsibility of each reg-
istrant to verify the CE requirements of his/her licensing or regulatory agency. 


