NEws & RENDSIN (ORTHODONTICS
il
A JOURNAL OF INT ‘*JU'}V'M,\ Y TREATMENT FOR ORTHODONTISTS

\; /i- b~ ? . Vol. 18 Apr. 1, 2010
! ' .
o : 3}

Treatment of Severe Class |l with Buccal Shelf Miniscrews
. [}
Dr. John Lin k. . o

.
y

ABO Case Report lCorrectlon of Bimaxillary Protru on

with Closing of Premolar & Molar Extraction Spaces ol

Dr. W. Eugene Roberts g . N
Ld P
ABO Case Report : High Maxillary Canine Impac on

ad |

with Mesial and Labial Displacement
-

Dr. W. Eugene Roberts -

as readlng e NTO 17 n


http://orthobonescrew.com
http://orthobonescrew.com

EERRMEERZA?

BYNEHFEBAFIBLE - FREFSVBEERSVEIEBME - Keynote
 ERPIE C HEMNBIET  BEMEBEFRNBESE  BEHZAE
2 RITHERA  CAREBEEIEEORIT > MARASREEY -
272 In-Office Training /X, » FIRAIFHEIDH - 228 - JABETBEERE
®I5 . 8—SRENBREERRR  BTREHEXEMIREG  Bi88
BRERREERNIE - RREREEHBERERRENE ZVE
SHEERBDETE  HBERDHAE - RPNLETEER  BRER
-~ RERNAN  BEMNEBE - AFEIEE - MFEEIE -

FEZFEBEEPLARA

th# R EEE SRR IE SR RERT

EEEA SR IE WA BRATS R L (ABO)
EE LA RE A DR A STPR il

Damon + .014 Cu NiTi

DAOMONKBIESRIE Haramamn . oo o I i B IEEEERE

el Ad B B R ERMEIRER - 555
= @ (MW ecrre LAB E°E§;,"Jgﬁfiﬁort elostic RE - @R - BREZR
1 05/25/10° 04/29010° 09/23/10° FEABAPIEHI + Damon Q $3F Bonding (Damon Q) + BT = WEREE -
2 06/01 05/13 10/07  BUBIRIERFEIIAIMN Ceph + Photo wor®) 9/17n0
3 0615 0527 1021 TSEERNSERE Damon + OrthoBoneScrew |
4.06/29 08/03 11/04 FIRFFERNFOM Damon + OrthoBoneScrew |
5 07/06 06/24 11/25  Damon BETR KM Finish Bending =
6 07/20 07/08 12/02 SETIBRIRIBETE Fixed Retainer (FR) International BhIB SRR
7 07/27 0715 12/30 45 RESE ; mHIRE Presentation Demo Weli Siglee
8 08/10 07/22 01/0én1 WIENBREEHH (1) DDX + Case Reporis | SRRMERERKIER
9 08/24 0812 01/20 WEEEMRSEAM ()  DDX+CaseReporsll Keynote & managment  {F - ARIRAL - Morph 8
1008/31 0819 0210 SRERERBEAHN ()  DDX+CaseReporsl G nofonoserey LMEBBEANER ; 5
110907 09/02 0217  FRAKEIERGERAH (4) DDX + Case Reports IV & EOmON R —REHRR -
5/18~20n0 g 10/8 ~ 1500

%Eﬁﬂ%ﬁ*ﬁ LimflstamAEs - ISR SR eIEREZE R IRIEHFIRER

FREESE - RTINS BRER Keynote - ,
o 2 & &l

1T
=) Paper reviews Topics & Case Demo RERB ﬁﬁﬁb e
1 09/30no Bracket placement &  Crowding: Ext. vs. Non-ext DernoniiE; B/ 2/ k]
e og ERGEEER L Al [#12] 09:00 - 12:00 | {HRERDLEEEME
2 10/14 Impacted canines (V) Impacted Teeth: Ant. vs. Post. (W& =5z / EUBERIE0oN 1 27
3 10/28 Canine Substitution (L) Impacted Teeth: Ant. vs. Post. (BB TRIEILS)
4 11/ Anterior Esthetics Missing: Ant. vs. Post. RIBEH (#17] 09:00-12:00 | [%it1]
| ” A 3 J"E
5 12/23 Excellence in Finishing  Crossbite: Ant. vs. Post. [Ei#] 14:00- 17:00 | EHEEHTFEHEAT
|occlusion) [ FTIHiRh—iE255%2F
6 02/24/11" Excellence in Finishing  Deep Bite vs. Open Bite WBIERSNE [&8#2) 09:00- 1200 | [&AH]
(esthetics & perio) M ABEhHEHED
7 03/03 onhoPe_rio-Restore Low vs. High Angle & Gummy Smile s TiaRe [£8#2] 09:00- 12:00 | / BdFAEEDHEIE 128
coﬁneCtlon : (& 38 [E5] 13:30-20:00 | Z25%K34E (J17TH=)
8 03/17 Adjunct to perio Root Resorption & Relapse €=2"3
]9 Oi" 2‘7‘ ET“G";E"VTT:‘ ] e BUEMIGHE (3R] 10:00- 1430 | RUBTEHAES1073E
U049 & vocop IINlnpan o @s-mE (W] 1500-2000 | / BEH=READ—5E720%

11 04/14 DI & CRE Workshop (2) IDT

{ N

rETEHE (SRS BMSUSATRESRERCIXE ERERRRR PRIZER R EAR ¢
RIZEARTE oo ; tageHDIRCREBMBET ( Excellent Finishing) &AL B Yong Chieh

SEEINEER -

(02) 27788315 B|@EA / BBEE -
¥5811 (=) 05/1110 06/22 07/13 08/17 09/14 10/12 11/16 12/14 _
Slliae e A (04) 23058915 3EEWE » (07) 5361701 FEEES d




Trends in Orthodontics

What are the latest trends in Orthodontics! As the publisher of
News & Trends in Orthodontics, | always try my best to answer this
frequently asked questions. However, by definition that answer has
always been changing with time.

Ever since | started learning orthodontics 25 years ago, orthodontic
history has been one of my major interests. The reason why | love
studying history is because | hope and believe with a better
understanding of the past, I'll be able to predict the future. Based on this
simple thought, | have devoted most of my time to study self-ligation and
mini-screws anchorage for the past six years. | found the time was well
spent for the differences we have been seeing in patient care in terms of
efficiency and quality control. This fact has been proven true in my own
practice and in the 2" edition of Dr. John Lin's new book, Creative
Orthodontics: Blending the Damon System & TADs to manage
difficult malocclusions. This is a book that you definitely don’'t want to
miss if you wish to enhance efficiency and quality control in your own
practice.

So the answers seem to be self-ligation and mini-screws. Not until |
met with three implant giants, Dr. Homa Zadeh, director of USC Implant
Symposium, Dr. Kwang Bum Park, president of Korea MIR Dental
Hospital, and Dr. Micheal Cohen, founder of the Seattle Study Club, did |
truly observe the significant benefits of using orthodontic treatment to
set up a solid foundation for implant and restoration construction in
those complicated cases requiring interdisciplinary treatment (IDT).
These benefits of adjunt orthodontic treatment are particularly
pronounced for elder patients who are in the process of transitioning
the 2" mixed dentition from natural teeth to full mouth implants. Today,
my answers to the question of trends in orthodontics are self-ligation,
mini-screws and IDT.The era of IDT has arrived and | hope our readers
can all be a part of it.

To better prepare ourselves to meet the challenges in this new era
of IDT, since this year NTO has begun to report trends in other dental
specialties, namely, implantology, periodontology, prosthodontics and so
on, from an orthodontic perspective. Our goal for this year is to
transform into a journal of interdisciplinary treatment for orthodontists. |
hope you will find this new issue useful and informative.

Chris HN Chang, DDS, PhD, Publisher
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Treatment of Severe Class llI

with Buccal Shelf Mini-Screws

too steep flat but narrow
zone of attached
gingiva

Fig 1. From I molar toward 3" molar, the buccal
shelf gets flatter and the zone of attached gingiva
becomes more narrow.

(1) Anatomy

The buccal shelf is the buccal bone area over the mandibular molars.
It is very dense cortical bone, which makes it ideal for mini-screw

placement.

The slope of the buccal shelf around the mandibular 1% molar is
quite steep while the one around the mandibular 2" molar is flatter,
which makes it easier for direct mini-screw placement. The slope around
the 3" molar has the flattest buccal shelf, but usually very limited zone of
attached gingiva (Fig 1, 2). Chen’s study!, confirms the above anatomy.
The attached gingiva region is wider around the mandibular 15t molar. For
flatter surface to place mini-screws one should get close to the

mandibular 2" molar.

Even in the same buccal shelf of mandibular 2" molar area, the
slope of the buccal shelf varies with individuals (Fig 3). Of course the
flatter the slope is, the easier it is for direct self-drilling of mini-screws.
Clinically the slope of the buccal shelf can be diagnosed by pulpation.
Cone Beam Computerized Tomography (CBCT) can also be used for
confirmation (Fig 4). In most cases the mandibular canal is located in the
lingual side of mandibular molars. It means the chance of hitting the
mandibular canal, when placing the buccal shelf mini-screw, is close to
zero (Fig 5, 6). Anatomically buccal shelf is a very safe place for mini-
screw placement. Also due to dense cortical bone structure, it’s an

excellent area for skeletal anchorage.

(2) Placement of mini-screws

In cases of flatter buccal shelf, with enough attached gingiva, direct
self-drilling is possible. The author’s clinical experience and Chen’s study
confirmed that steeper shelf is more common than flatter buccal shelf
(Fig 7). For cases of steeper buccal shelf, due to a narrow zone of
attached gingiva and steeper cortical bone surface, flap surgery is often
needed. There are two types of flap surgeries for placing buccal shelf

mini-screws.



One is full thickness flap. After incision through the
attached gingiva, the full thickness flap is elevated. Use the
pilot drill to make a hole below mucosa followed by mini-
screw placement. After the placement, leave the denuded bone
area exposed’. The denuded bone area will be healed with
attached gingiva (Fig 8, 9). The advantage of full thickness flap
is that it is an easy and simple procedure without suture. The
disadvantage is the denuded bone area is usually in a lot of
pain.

The other type of surgery is partial thickness flap. It starts
with incision from mucosa and vertically up to the attached
gingiva to make partial thickness flap (Fig 10). Then use pilot
drill to make a pilot hole through the exposed periosteum. After
placing the screw, suture the partial thickness flap to wrap
mini-screws with Coe-pack covering. The advantage of partial
thickness flap is that there’s less pain over the periosteum. The
disadvantage is that it takes more skills to perform the

procedure (Fig 10, 11).

(3) Materials and slze of mini-screws

Osseointegration is not required when applying TADs
(Temporary Anchorage Devices).If major osseointegration
does happen with TADs, it, in fact, will create problems when
removing the screw at the end of the treatment. Fortunately it
seldomly occurs with TADs system. Hence, the author prefers
stainless steel mini-screws. Stainless steel is a much stronger,
more ductile type of material which can be made sharper and
of less chance of fracture when compared with titanium alloy

SCrews.

Generally 2 mm x 12 mm stainless steel screws are good
for buccal shelf placement. Sometimes when the site of
insertion is too low due to steep slope, one can try 2 mm x 14

mm mini-Screws.
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Comparison of Buccal Shelf in Different Area
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Fig 2. From 2 molar toward 1" molar, the buccal shelf gets
steeper and the zone of attached gingiva become wider.
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Fig 3. Even in the buccal shelf of mesiobuccal region of
mandibular 2 molar; different patients have different slopes, some
are flatter and some are steeper.
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(4) Failure rate

Park et al’s study® contribute a high failure rate of
mandibular screw placement to overheating of the bone during
drilling and irritation during chewing. The author suspected 1.2
mm titanium alloy mini-screws were used in this study. A small
diameter makes mini-screws very fragile during insertion in the
dense cortical bone of buccal shelf area. Instead, the author
used stainless steel mini-screws of 2 mm in diameter in the
buccal shelf area. There was no failure except one screw due to
placement over mucosa which induced severe peri-implantitis

and was later removed (Fig 12).

Therefore, it’s not appropriate to contribute overheating
and irritation during chewing to buccal shelf screw failures. The
main cause is screws of smaller diameter sizes and made by

titanium alloy.

(5) Application force

When first switching to 2 mm diameter stainless steel
screws, compared to much smaller 1.2 mm diameter titanium
alloy screws, the author felt the stainless steel mini-screws can
tolerate heavy force. After using heavy force a while, the author

felt the failure rate seemed to have increased.

Hsieh et al* applied force to move two osseointegrated
dental implants, using 100 gm and 200 gm for up to 6 months.
The dental implants did not move at all as expected. When
using 500 gm of force for 3 months, the dental implants started
to move. The movement was more significant after 6 months.
This study surprised the author because even osseointegrated
dental implants tend to move when applying force over 500 gm.
Now the author never uses force more than 1 pound (454 gm)
to avoid undesired movement. The author uses about 12 - 16 oz
(340 - 454 gm) of foce when placing buccal shelf mini-screws.

Mostly the author uses crimpable hook on the main archwire,

Fig 4. The CBCT revealed the flatter buccal shelves are located
over the distobuccal site of the lower right 2" molar, and the buccal
site of the lower left 2" molar.

Fig 5. The most common buccal shelf area is around the mesiobuccal
region of the mandibular 2™ molar. Most of the time, the
distribution of mandibular canal is on the lingual of mandibular
molars.



Fig 6. From the CBCT, clearly showed the position of the buccal
shelf mini-screw is outside the molar root region, it makes the
distalization of the whole mandibular dentition possible. The
screw is far away from the lingually positioned mandibular
canal.

Self Drilling

Fig 7. If the buccal shelf area is flat and has enough zone of
attached gingiva, the 2 mm x 12 mm stainless steel mini-screw can
be placed with self-drilling.

NTO 18 LIVE FROM THE MASTER

between mandibular lateral incisor and canine. For better force
control, always use a tension gauge to measure the amount of

force application.

(6) Main archwire size

It’s possible to retract the entire lower arch through the
use of light rectangular wire like .016 x .025 CuNiTi. The main
advantage of this method is retraction can be achieved very
easily by mostly tipping back of the lower molars but relapse
tends to occur soon. Nowadays, the author always uses .019 x
.025 stainless steel wires because they create less tipping of the
molars and more bodily movement instead. Post treatment

occlusion will be more stable.

(7) Bracket selection

Most Class III patients have dental compensation. This is
when the upper incisor labially proclined and the lower incisor

lingually retroclined, which makes the reverse overjet smaller.

In Damon 3MX series, the author adopts Pitts’ method’ by
turning the standard four upper incisor brackets upside down to
get super low torque. On the lower arch the author places low
torque brackets upside down to get a high torque effect which
prevents dumping lower incisors while retracting the whole
lower dentition. Except extraction of the 3rd molar, it’s a
nonextraction treatment. Even in severe Class III cases we can
distalize the whole lower dentition. The post treatment
periodontal health and axial inclination of lower incisors are in

good conditions.

This wonderful treatment option provides the author a new
thinking on young Class III patients. It is not advised to begin

early extraction treatment on young Class III patients unless in
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cases of extremely severe crowding. It is more desirable to wait

Steep Buccal Shelf

and re-evaluate the patient after the growth period is completed.

(8) Axis of the mini-screws

Mini-screws should be placed away from the molar roots.

Sometimes due to narrow zone of attached gingiva and steep

buccal shelf, clinicians will try to place buccal shelf mini-
screws without flap surgery. Therefore, they have to angulate

the placement axis. Otherwise, mini-screws will slide through

the steep bone surface. This will cause the screw fall between

mandibular molar roots. It’s acceptable for maximal anchorage 2
application, but not ideal for whole arch distalization. The P||0t'dr|”|ng

effect of distalization is quite limited as a result (Fig 13).

Fig 8. If the buccal shelf area is steep and has not enough zone of
attached gingiva, the mini-screw can be placed with flap surgery
(9) Mechanics of buccal shelf mini-screws and pilot drilling.
The center of rotation of the whole mandibular arch is
located approximately between the mandibular 1% premolar and £ : _,
the 2™ premolar root region, which is far below the force : <
direction from the screw head to the main archwire hook.
Eventually it’ll create extrusion and lingual movement of lower
incisors and distal tipping of mandibular 2" molars®’. The
overall result is the whole mandibular dentition will distalize
with counterclockwise and rotate the mandibular occlusal plane
(Fig 14).
This mechanics is very useful for correcting severe Class T o o6 . S0
III patients with shallow overbite or open bite. Traditionally » .
treating Class III open bite cases is a nightmare for

Thanks for Dr; Wihoo Huangh exposed area will be healed
. . .« . an or Or. ao Huan: rger
orthodontist. Nowadays using buccal shelf mini-screws can 2 : e with attached gingiva

solve this problem easily.

Fig 9. Full thickness flap, let the denuded bone area exposed, it
healed with attached gingiva surrounding the mini-screw. The PA
cephalogram, shows the buccal shelf mini-screw is outside the
mandibular molar roots, it makes the distalization of the whole
mandibular dentition possible.

(10) Retraction device

The retraction of the whole mandibular dentition can be

achieved by using either closed coil spring or power chains.



Fig 10. Partial thickness flap.

Fig 11. Partial thickness flap healed with attached gingiva
surrounding the mini-screw.
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Power chain is easy to attach, but one should choose the
miniscrews whose head design can easily fit power chain (Fig
15). The main advantage of using power chain is its ease of use;
the disadvantages are that the force decreases over time, and
powr chain tends to catch food easily. Overall it provides very

good retraction force.

The author prefers to use NiTi closed coil spring. There
are six varying combinations of length and force levels, that are
8 mm, 13 mm and light, medium, heavy, can be selected. It’s
more time consuming to push the eyelet of closed coil spring
into the mushroom head of the miniscrews. Whenever it’s
hooked on, it’s difficult and time-consuming to remove.
However, it provides a more consistent force level and more
hygienic. When removing the closed coil spring, it is suggested
to use the Weingart to hold the margin of the eyelet of the

spring and use heavy duty cutter to cut off the eyelet.

The whole mandibular arch distalization takes about 6-9
months to achieve the treatment goal. We can see the patient in
every 2-3 months. For such a long visiting interval the author
thinks that closed coil spring is a more hygienic option that
provides a consistent force. When the span of coil spring gets
too long, the author routinely uses ligature wire to tie the
middle of the spring on the bicuspid bracket to prevent
dislodging and soft tissue impingemant (Fig 11, 16B).

(11) Lingual holding arch
vs. Molar intrusion

Crossbite cases usually can be corrected during early
alignment stage by cross elastics (Fig 20A). If the patient has a
recessive chin and open bite, then clinicians should avoid
creating clockwise rotation of the mandible. A

counterclockwise rotation of the mandible will not only
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improve the facial profile but also help correct the open bite
(Fig 16B).

Pure buccal shelf mini-screw retraction of the whole
mandibular arch only creates distal tipping of mandibular
molars, instead of true intrusion (Fig 19C, 20C).026 x .026
Rocky Mountain rectangular elastics thread can be used to
intrude the mandibular molar region by tying it to the .019 x .
025 stainless steel main archwire. As such, the mandibular
molars can be intruded (Fig 16 A,B,C). Mandibular molars
intrusion can not only solve open bite quickly but also help

improve a retrognathic profile (Fig 16).

(12) Notice the molar tube hook
and screw-head relation

After the whole arch distalization, not only will the
dentition be distalized, so will the mini-screw be moved
forward and occlusally 8. When the distance of distalization is
significantly increased, the hook of the molar tube may be in
close contact with the head of the mini-screw. This makes
further distalization of the whole lower arch impossible. The
solution is grind off the hook of the molar tube so the

distalization can continue (Fig 17).

(13) Mini-screw vs. Mini-plate

Sugawara et al® found out by using mini-plates lower 1st
molars can be distalized 3.5 mm over crown, and 1.8 mm over
the root region. Liaw!'® and author found out the lower 1st
molars can be distalized 4.3 mm over crown, and 1.0 mm over
root region by applying mini-screws. Though the amount of
crown tipping is more significant when creating en-masse
distalization with mini-screw anchorage while there is more

root movement with mini-plate anchorage, clinically mini-

Attached Gingiva > Mucosa

3ms later
- peri-implantitis

Fig 12. Peri-implantitis happend 3 months after placing the mini-
screw directly on movable mucosa.

Mini-screw outside the roots

Fig 13. On the upper figure, the buccal shelf mini-screw was placed
between the roots of I*' and 2™ molars. It will be difficult to retract
the lower dentition with this screw. On the lower figure, the buccal
shelf mini-screw was placed outside the roots of mandibular molars.
It makes distalization of the whole lower dentition possible
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/\ before
) T intrusion

(R W - A
> ?/.‘ ) } .. -j-:-f 3
M 0 y 5/* after
intrusion
Fig 14. The mechanism of buccal shelf mini-screw distalization of Fig 164. .026 x .026 square elastic thread was used to intrude
the whole lower dentition. the lower molars. Watch power chain was used to prevent space

opening before 2 molars, put elastic thread through the hole of
the mini-screw and tie directly to the 2" molar tube. After 2
months, the molars were intruded, notice the distance between
screw head and tube hook get much closer.

Coil spring head gPower chain head

.
e e aa

%

ligature wire fixation ¥

Fig 15A. The author prefer using simple coil spring head mini- Fig 16B. After just 2 months intrusion and retraction of the whole
screw and NiTi closed coil spring to distalize the whole lower lower dentition, the open bite almost closed, and mandibular
dentition. rotated counterclockwise. The lower facial height shorter and chin
Fig 15B. Power chain can be used to do the distalization either, more forward after 2 months buccal shelf mini-screw intrusion of
but special head design is needed. mandibular molars and retraction of the whole mandibular

dentition.
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16C

21y

Fig 16C. After 2 months treatment, the cephalometric
superimposition showed intrusion of lower molars and
counterclockwise rotation of the occlusal plane and autorotation of

the mandible.

screws can distalize the whole lower dentition as efficiently as
mini-plates.

On one hand, placing mini-plates is an expensive and
comprehensive surgical procedure and patients suffer pain and
On the other hand,

placing buccal shelf mini-screws, if the area is flat enough, can

swelling at the placement and removal.

be a self-drilling procedure performed by orthodontists. If the
area is steep and the case has to be refered to periodontists or
oral surgeons. It’s a much simpler surgery, compared to mini-
plate surgery. Also, removal is an easier procedure and can be

perfomed by orthodontists.

(14) What is the limitation?

The author has treated many difficult severe Class III cases
with buccal shelf mini-screws combined with the Damon
system. However, there are also several limitations for this
treatment method. One severe asymmetric Class III case can

clearly illutrated such limitations. On the left side the distance

between the mesial site of the upper 1st molar to the one of the
lower 1st molar is greater than the width of the lower 1st molar
(Fig 18). During treatment peri-coronitis was found on distal of
2nd molar. The patient was refered for periodontal treatment.
Now the author‘s criteria for buccal shelf mini-screw are as
follows:

1) The distance between the mesial site of the upper 1 molar

to the one of the lower 15t molar should be within one lower
molar width.

2) An orthognathic or retrognathic CR (Centric Relation)
profile at the beginning of treatment.

3) The patient has a little prognathic profile and prefers
nonsurgical treatment.
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peri-coronitis due to too much distalization

Hook of molar tube was removed, continue distalization

Fig 17. During distalization, sometimes the hook of molar tubes Fig !8- A severe Class III molar relationship, the distanc.e between
will be right in front of the mini-screw, for continuing distalization, mesial of upper and lower I* molar larger than the width of the
the hook should be ground off. lower I molar. Too much distalization caused peri-coronitis on

distal of lower 2 molar.
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Case 1 (Fig 19 A,B,C,D)

A female severe Class III malocclusion with prognathic profile. Her main concern was ugly looking dentition, she didn’t
care about the prognathic profile. So compromised treatment without orthognathic surgery was planned. Notice the original
edge to edge bite, after alignment and relief of lower crowding, it became big Class III open bite case. Due to deeper
vestibular depth, two 2 mm x 14 mm stainless steel mini-screws were placed over buccal shelf after alignment of the
dentitions. At 23 years old, the closed coil spring were used to distalize the whole lower dentition, by using 13 oz force on
both sides, on the .016 x .025 CuNiTi wire.

It took only 3 months to distalized the lower dentition on the soft rectangular .016 x .025 CuNiTi wire. For more stable
result, the .019 x .025 stainless steel main archwire was used to maintain the treatment result. Even with 13 oz heavy
distalization force for whole lower arch distalization, the post treatment panorex showed healthy dentition. After 1 year and 5

months follow up, though the occlusion change to shallower overbite but still stable.

22y5m 22y10m 23y1m 23y11m 25y4m

Fig 19B.
> T

—— 22y5m
23y11m

v

Fig 19C. Fig 19D.
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Case 2 (Fig 20 A,B,C,D)

A female Class III sub asymmetry patient with chin point deviate to the left and anterior open bite. Her main concern
was she couldn’t chew with her anterior teeth. She was not concerned with facial asymmetry and protruded dentition.
Orthognathic surgery was proposed and rejected. The patient requested a compromised orthodontic treatment only. After both
upper and lower dentitions were well aligned with .019 x .025 stainless steel main archwire, two 2 mm x 12 mm stainless

steel mini-screws were placed on both sides.

The author applied about 12 oz of force of coil spring on the right side and 10 oz force on the left size for not only
retracting the whole lower dentition but also correcting the lower dental midline. After 6 months of retraction, the open bite
almost closed, and the right side of buccal occlusion was close to Class I. After 2 years and 4 months of treatment the patient
reached Class I occlusion with lower dental midline overcorrected to the right side to prevent relapse. After 5 months in
retention, the lower midline deviated to the left side again. Besides this small relapse of dental midline, the occlusion and

profile are quite acceptable.

Even though heavy force was used for the whole lower arch distalization, the post treatment dentition showed healthy
roots and periodontal tissues. No lingual dumping or gingival recession of lower incisors was found. From the cephalometric
tracing, the lower molars were tipped back distally, and the lower incisors moved lingually and incisally which creates a

counterclockwise rotation of the whole occlusal plane, and the open bite was closed.

18y5m 18y10m 19y7m 20y9m 21y2m 18y5m 18y10m 19y7m 20y9m 21y2m

Fig 20A. Fig 20B.

— 18y5m

20y9m
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Fig 20C. Fig 20D.




Upcoming New Book !

2rd Edition

Orthodontics
Blending 1N . m &,

t&f“?‘acm? Malocclusions

John Jin-Jong Lin

Larry White

Foreword by Rungsi Thavarun

llustrated by

gkul

The highly anticipated new edition of Dr. John Lin's book, Creative Orthodontics will be available in May, 2010. This new
edition includes many more incredibly complex cases of renowned orthodontists worldwide and particularly, a complete
reference table of Damon's Early Light Short Elastics, created by Dr.Tom Pitts. It contains clear and detailed anatomy graphics of
minicrew placement sites, including IZC and buccal shelf created by Dr. Rungsi. In addition, Dr. Lin proposes a revolutionary non-
extraction method for ClII diagnosis and treatment by using miniscrews. This edition also contains the most up-to-date

information on the Damon Q. system. It's a must read for all the old and new Damon users.




Damon System

Dr. Tom Pitts’
Protocol of
Elastics and Bite Turbos

Class | Open Bite
Non-extraction

Class | Open Bite, Non-Extraction
Wire Elastics Direction Duration Bite Turbo
Triangle & Ant Up & Over
Quail
— 3/16, 2 oz.
014 NiTi * ! .
(073 PRN) or Full Time L Molar
Parrot
5/16,2.5 oz.
018 NiTi Parrot Full Time L Molar
: 5/16,2.5 oz.
Parrot
014 x.025 NiTi. 5/16, 2.5 oz
or or Full Time -
018 x.025 NiTi Dolphin
5/16, 3 oz.
. Dolphin
U:.019x.025 5/16, 3 oz.
55/ TMA or Full Time -
L:.016x.025 7
5s ebra
5/16,4.5 oz.

* Begin squeeze exercise at the first day. Put fingers on post. fiber of temporalis muscle area to feel the
muscle contraction whenever bites on. 50 times as a cycle, do 6 cycles a day to accelerate molar intrusion.

W Fig. 31C:
Class | Open Bite, Non-Extraction




Creative Orthodontics

Maxillary occlusal plane

B Fig. 1:

B Fig. 2:

Insert the screw perpendicular to bone surface,
perfomr a 1-2 mm initial biting of bone, change to
55° - 70° to occlusal plane then self-drilling the 1ZC
screw.
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M Fig. 3:

2 mm x 12 mm stainless steel screw is sharp and
strong enough for self-drilling, no incision, no
tissue punches needed.

W Fig. 4:

The buccal plate over the mesiobuccal root region
of the upper 2"¥ molar is much thicker than that of
the mesiobuccal root region of the upper 15 molar.

modified onginal
infrarygomatic infrazygomatic

From this cross-section of the sinus wall, it is clearly
showed that the buccal plate over the mesiobuccal
root region of the upper 2" molar is much thicker
than that of the mesiobuccal root region of the
upper 1t molar.

M Fig. 5

The original Infrazygomatic crest placement
of mini-screw vs. the new modified
Infrazygomatic crest placement which
method the author used most often
recently.



Damon System + TADs

M Fig 7B:
CT sections of buccal shelf area are T mm above cervical line to 10 mm.

W Fig 7C:

Pink-colored areas show the area where buccal shelf mini-screw can be inserted.

*Thanks for Mr. Ming-Shun Lin and Dr. Po-Jung Chen for preparing this series of CT cross-sections.



OrthoBoneScrew

Beethoven Orthodontic Center, Taiwan

OrthoBoneScrew ( OBS ) has a double-crossed rectangular slot on its neck. This 0.019” x
0.025” rectangular slot provides a versatile use of orthodontic mechanics. A 0.018” x 0.025” wire
can be secured in the slot firmly.

A Case Report Demonstrating OBS Application on Impacted
2"d Premolar.

Yu-Lin Hsu, Chris HN Chang, W, Eugene Roberts

-

A 13-year old female had a lower impacted 27

premolar, approximately 10 mm deep on the left
side. The treatment plan was to extract the 2nd
primary molar and pull out the 2" premolar.

During the treatment, the 2" primary molar was first
extracted, followed by bonding an eyelet bracket on
the surgically exposed 2" premolar. Meanwhile, the
bone surrounding the crown of the second premolar
was reduced until reaching CEJ and a lateral window
was made for bracket bonding. An eyelet bracket was
bonded on the buccal surface of the deeply impacted
second premolar. The OrthoBoneScrew was inserted on the left buccal shelf area. A power-chain
was attached between a 3D lever arm and the
eyelet bracket to extrude the second premolar.
This 0.017 x 0.025-inch TMA lever arm was
consisted of a helical coil in the middle and one
attached on one end. When this lever arm was
inserted in the square hole of the
OrthoBoneScrew and activated, it would form a
force system which extruded the second premolar
directly. Without this direct force design, it would
have taken at least 6 months before one could use
the last wire sequence of the 0.016” x 0.025” SS
arch wire to extrude the premolar.

SURGICAL PROCEDURE

1. Extract the primary molar, remove dental follicle and the bone above the impacted

tooth. (Fig. 1)
It’s very difficult for enamel to resorb the surrounding bone because there is no osteoclast cells.

OrthoBoneScrew After the 27 primary molar extracted, we removed the bone above the 27 premolar by high
speed hand piece to facilitate extrusion.

Corporate Headquarters
2F, No. 25, Jian-Jhong First 2. Open a lateral window for bonding and keep the marginal bone. (Fig. 2, 3)
Road, Hsinchu, Taiwan 300
Tel: +886 3 5735676
Fax: +886 3 5736777 difficult procedure due to the 10 mm depth and bleeding. We have found a new method by

The traditional way is to bone the bracket on the buccal surface of the 2" premolar. It is a very

Contact: opening a lateral window for bonding. It becomes easy and clear for bracket bonding from a
info@orthobonescrew.com buccal view. Keep the marginal bone for flap adaptation.



mailto:info@orthobonescrew.com
mailto:info@orthobonescrew.com

3. Bond an eyelet on the buccal surface of L5, seal the margin with flowable resin. (Fig. 4)
The key point of bonding is to keep it dry and tie a power chain first. Reinforce the bonding by sealing the margin of the
hole in the bracket.

4. ldentify the mental nerve. (Fig. 5) Identify the mental nerve carefully to avoid trauma.

5. Attach a 3D lever arm to OBS. (Fig. 6)

Insert an OBS on the buccal shelf area. Connect the lever arm to the OBS on one end and attach the power chain on the
other end.

6. Use 6-0 Nylon for minimal trauma. (Fig. 7)

Make a releasing incision of periosteum (partial thickness) apical to the flap to release tension and to facilitate coronal

position.

7. Compression and cover with Coe Pak. (Fig. 8, 9) Compress the flap with rinsed normal saline gauze.




A Letter ﬁom
~the Member of the Damon Trogressive Stuc[y Club about the
Treatment of the Clm]oactecf Bicus]oicf

Dear Shu-Fen & Chris,

Sue and I had such a good time in Hawaii. The meeting was most interesting and the extra-curricular activities lots of fun, but the

Progressive People are the real draw for us. Thank you for including us in your lives and letting us know more about you and your lives.

The world becomes a better place when we listen and learn for those who are not next door. Thank you.

I shared your Keynote presentation on impacted bicuspids with my local Oral Surgeon this last week. He was impressed with

the simple elegance of the technique and wanted me to say thank you as well. He uses a very similar exposure but does not do the side

window for bonding. Often the simple things are the best.

I made a presentation to the local Dental Hygienist group in my small town last Thursday. I used some of the Keynote

techniques you exposed us to in my presentation and used the Remote Controller that you so graciously provided. I almost felt like Chris

Chang up in front of all those lovely ladies! Thank you.

We look forward to seeing you the next time we are able. Hopefully it will be soon and if not, then next year in Palm

Springs. If you are skiers and would like to follow us home to the snow for some skiing we would love to show

you where we live. Until the next opportunity.

Very best regards to you both.

% & Hoeace

John Coombs, D.D.S.
Coombs & Beglin Orthodnitcs

www.coombsbeglinortho.com

Contact ws Zo Find owd
Hhoeo you can read Zhe P
r10ST fdMOé{S Malocclusion of the Teeth

ANGLE'S SYSTEM
orthodontic Zext Fron

your: z‘;bod or cOM/az‘er

7t Edition

Edward H.Angle
Philadelphia
1907

Screen.

Tel: +886 3 5735676
Fax: +886 3 5736777

Contact: info@orthobonescrew.com

| R SR

Dr. Angle’s Statue 197 =1
NT1500 [ RETPETans, 2oxc
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ABO Case Report

Correction of Bimaxillary Protrusion with
Closing of Premolar & Molar Extraction Spaces

HISTORY AND ETIOLOGY

A young adult female, aged 24 years 2 months, was
referred by her family dentist for a second opinion
(Figure 1). Her chief complaints were crooked front teeth
and irregular lower incisal edges (Figures 2 and 3). The
patient desired resolution of the crowding without

orthognathic surgery or the use of miniscrews. There was

no contributory medical problems but she did have dental
history of a missing lower left second premolar and
compromised endodontic treatment of both left first
molars. Clinical examination revealed a Class I molar
relationship on the right, but the left first molars were
Class III. The mandibular dental midline was 2 mm to the
left of the facial and maxillary midlines. Her maxillary

lateral incisors were palatally displaced bilaterally.

The patient had a thumb sucking habit until age 10

which apparently contributed to the relatively narrow
arches. A portion of her lower lip was habitually Fig 2. Pretreatment intraoral photographs
positioned lingual to the maxillary incisors, resulting in a
“lip trap” that contributed to maxillary incisor flaring and
overjet. The etiology for the malocclusion appears to be
predominately environmental factors because the thumb

sucking history and aberrant tongue posture.

Although the patient’s restorative problems and the
desire to avoid miniscrews presented a substantial
challenge, treatment was accomplished to her satisfaction
(Figures 4-6). This report will review the diagnosis,

treatment planning and specific mechanics to accomplish

the pleasing result for the patient’s challenging problem.

Fig 3. Pretreatment study models
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Dr. Jia Yuan Liang, Lecturer, Beethoven Orthodontic Course (left)
Dr. Chris HN Chang, Director, Beethoven Orthodontic Center (middle)

Dr. Eugene W. Roberts, Consultant, News and Trends in Orthodontics (right)

DIAGNOSIS

Skeletal: Skeletal class I (SNA 91° , SNB 86° , ANB 5°),
high mandibular plane angle (SN-MP 41°)

Facial: Bimaxillary protrusion with lip strain.

Dental: Right side class I molar relationship and left side

class IIT molar relationship were noted. Lower

dental midline was 2 mm to the left of the facial

Fig 4. Posttreatment facial photographs show considerable
improvement in the facial profile midline, and the lower incisor to mandibular
plane angle was 900 with severe mandibular
crowding (space deficient more than 7 mm), and
the anterior overjet was 7 mm. #20 was missing
and #19 was hopeless. The cephalometric
values are summarized in the Table 1. The total

score of ABO Discrepancy Index was 25, as

seen in the DI worksheet.

SPECIFIC OBJECTIVES OF TREATMENT

The principal objectives of treatment were to attain
Class I canines, and an asymmetric Angle Class I/III
molar relationship, while achieving ideal overjet and
overbite, consistent with retracting the lips. Specific

treatment objectives were to:

1. Maintain the skeletal position of the maxilla and

the mandible.

2. Avoid extrusion of the molars and clockwise

rotation of the mandible during treatment.

3. Intrude mandibular incisors and retract maxillary

incisors.

4. Achieve proper overjet & overbite in a mutually

protected, Class I canine occlusion.

Fig 6. Posttreatment study models
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Fig. 7. Pretreatment pano and ceph radiographs show lip Fig. 8. Posttreatment pano and ceph radiographs show
strain , #20 lost and #19 holpless balancing lip profile, the root angulation are not parallel on
#21 and #30

5. Retract upper and lower lips to enhance facial esthetics
CEPHALOMETRIC
and achieve lip competence.
SKELETAL ANALYSIS
TREATMENT ALTERNATIVES
PRE-TX POST-TX  DIFF.

The main issues involved in developing an appropriate

o SNA® 85° 84° 1°
treatment plan were the missing tooth #20 and hopeless tooth
. . SNB° 80° 78° 2°
#19 which left a large lower left posterior space to be closed.
Therefore three treatment options were presented to the ANB 5 6 1
patient. SN-MP* 41° 41° 0°
FMA® 32° 32° 0°
Option ©® DENTAL ANALYSIS
Extract upper first premolars, left lower first molar, and ULTO NA mm 9 mm 4 mm 5 mm
right lower first molar. Maximally retract the upper six UITO SN’ 19° 99" 200
anterior teeth, align the lower anterior teeth and protract the L1 TO NB mm 10 mm 9 mm 1 mm
lower left second and third molars. OrhoBoneScrewsTM L1 TO MP° 91° 91° 0°
might be needed for anchorage to retract the maxillary FACIAL ANALYSIS
anterior segment and protract the lower left 2nd and 3rd
E-LINE 1 mm 0 mm 1 mm

molars.
Table 1. Cephalometric summary
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Fig. 9. Superimposed tracings show a posterior uprighting of maxillary anterior teeth and a a protraction of

mandibular posterior teeth

Option ©

Extract upper first premolars, left lower first molar, and
right lower first premolar. Restore the remaining space of

the left lower molar with an implant-supported prosthesis.

Option ©

Considering the costs of prosthetics to replace the left
lower first molars, and the difficulty of endodontic
retreatment of the upper left first molar, the 3rd option was
extraction of upper left and lower first molars, as well as the
upper right and lower right first premolars. Maximal
retraction of the upper anterior teeth was planned to resolve
the lip protrusion. Correction of the lower anterior
crowding and protraction of the lower left 2nd & 3rd molars
was to be achieved without the use of miniscrews. It was
explained that this option was very challenging technically,
would result in a Class III molar relationship on the left,
and would probably increase treatment time. Despite these

limitations, option 3 was selected by the patient.

APPLIANCES AND TREATMENT PROGRESS

Extraction of teeth #5, #14, #19, and #28 was
accomplished before orthodontic treatment started. To
achieve a Class I left molar relation, the additional
extraction of #12 was suggested, but the patient declined.
Damon D3MX .022” Brackets (Ormco) were used. Both
arches were bonded with occlusal bite turbos constructed
with Fuji II Glass lonomer cement on teeth #18 & #31 at
the first appointment. Lingual buttons were bonded on
teeth #17 & #18, and full time cross elastics (4.5 0z) were
applied to correct lingual tipping of #17 & #18. After three
months of treatment, the posterior bite turbos were
removed. The wire sequence was as follows: .014 copper
NiTi, .014 x .025 copper NiTi, .017x .025 TMA, .019x .025
SS and finally went back to .017x .025 TMA for detailed
adjustment. Class II elastics were upgraded gradually from
3.5 oz to 4.5 oz. After twenty-two-month of treatment,
diagnostic models and a panoramic radiograph were taken
to determine 2nd order correction for root parallelism.

After twenty-four months of active treatment, the
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appliances were removed and the retainers were delivered just

one week earlier before she embarked for Australia.

TREATMENT RESULTS

The patient’s facial appearance improved dramatically.
There were significant reductions of dentoalveolar
protrusion which resulted in relief of mentalis strain to
achieve competent lips. These changes improved the chin
and nose projection, which substantially improved the
patient’s profile. If miniscrew skeletal anchorage had been
used, more dentoalveolar retraction would have been
possible and it would have been easier to accomplish the
13mm of asymmetric mandibular space closure. However,
treatment goals were achieved to the patient’s satisfaction
without using any skeletal anchorage, but the final root
paralleling was rushed because of the impending trip to
Australia. Post-treatment intraoral photographs and study

casts revealed class I molar and canine relationship on the

Fig 10. wire cutting between #17 and #18

right side, and a class III molar relationship and class I

canine relationship on the left side. The lower dental

midline was shifted 1 mm left to the upper dental midline .
Final results revealed the following deviations from

ideal:
» Minor rotations were noted for teeth #2, 12, 15 and 18.

e Marginal ridge discrepancies were seen adjacent to
teeth #18,20 and 31.

« Tooth #2 exhibited excessive palatal crown torque.

» Residual Class II occlusion: teeth #2, 4, 6, 11 and 12
were shifted mesially about 1.5 mm relative to the

interproximal embrasures of the mandibular posterior teeth.

e Residual Class III occlusion: teeth #13 and 15 were
shifted distally more than 2 mm relative to the desired

embrasures of the lower left dentition.

Fig 11. 6 oz Moose ( 11" month )



* Root movement: Tooth #6 needed slightly more mesial
root movement, while teeth #30, 21 and 13 needed slightly

more distal root movement.

The total score for the ABO cast and panoramic
radiograph grading system was 26. This score is just within

the maximal desirable score of 26.

RETENTION

After the completion of active treatment, an upper clear
overlay retainer was delivered and a lower anterior fixed
retainer was constructed on the lingual. Stepovich! concluded
that spaces of 10 mm or more can be closed in adults, but
retaining the closed spaces was difficult. For this reason, a
fixed buccal retainer was placed from the left molar to
premolar (teeth #18-20) in the mandibular arch to prevent the

space from reopening during retention.

ABO CASE REPORT NTO 18

DISCUSSION
Roberts? described the bone physiology of 2nd and 3rd

mandibular molar protraction into a missing 1st molar space.
The relatively flat roots of the molars move through the center
of the alveolar process by resorbing primarily trabecular bone
on the mesial surface and forming cortical bone on the distal
surface of each root. For the first few mm of tooth movement,
the molars move rapidly, but when the trailing root engages the
cortical bone formed by the leading root, the rate of molar
protraction decreases until space closure is accomplished.
Radiographic images suggest that rate of tooth movement is
related to the ability of the body to remodel the relatively
dense, cortical bone formed by the leading root. As the molars
moved mesially through the denser alveolar bone, radiolucent
foci were noted in the cortical bone mesial to the alveolar
bone/PDL interface. This radiographic picture conforms to the

combined modeling and remodeling mechanism of tooth

Fig 12. power chain at lingual side ( 16" month )

Fig 13. Right buccal view ( 16" month )
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movement. Initialing remodeling events (resorption cavities) in
the path of a moving tooth appears to be an important
mechanism for decreasing the mass of cortical bone resisting

tooth movement.

Vanarsdall and Swartz? described the common sequelae
for a missing mandibular first molar as (1) mesially inclined
second and/or third molars, (2) distal drift of the premolars, (3)
extrusion of the maxillary molars, (4) altered gingival form
with constriction of the edentulous ridge, (5) infrabony defect
mesial to the inclined molar, (6) stepped marginal ridges, (7)
food impaction, and (8) posterior collapse. However, these
negative results in the maxillary arch are usually not as severe
as those in the mandibular arch3. Although fixed prostheses are
often used for replacement of two adjacent, mandibular missing
teeth in the buccal segment, the present case demonstrates that
is possible to close such a space.! However, many clinicians
still believe that when the buccolingual width of the alveolar

ridge is constricted, the second molar will not move mesially.#

Fig 14. Lingual view (19" month )

Moreover, there might be an incomplete space closure. For the
present patient, the spaces of 10 mm or more were closed in the
posterior region of the mandible.l If the edentulous ridge is at
least half the width of the tooth being moved into the ridge,
then the remodeling process would probably be successful.
However, if the edentulous ridge is less than half the width of
the tooth root, then a dehiscence in the bone is likely to form
over the labial or lingual surfaces of the root.® When closing
first molar spaces in the mandible, young adults generated more
alveolar bone in the edentulous space and lose less crestal bone
than older adult patients.! Furthermore, retention of space
closure is more difficult for older adult patients than for
younger adults.] Hatasaka” observed that the best second order
postretention results were in cases which roots and crowns were
positioned in normal, upright parallel positions. Edwards8
suggested that excess gingival tissue could be a factor
associated with residual spaces and advocated the surgical

removal of any tissue that accumulates interproximmally during

Fig 15. Fixed retainer on #18 and #21



treatment. As originally described by Casko et al.? the ABO
Objective Grading deducts many points for failing to achieve

Class I buccal segments. Although good interdental contacts

ABO CASE REPORT NIO 168

maxillary dentition. Considering the complexity of the problem,
and the imposed biomechanics restrictions, the authors and the

patient are pleased with the results.

were achieved, nine points were lost in the occlusion section of ACKNOWLEDGEMENT

the ABO cast score. One of the principle objectives of The authours would like to acknowledge our editors, Tzu

Han Huang, Dr. Billy Su, Dr. Chen Jin Lung and Dr. Sabrina

Huang for English revision.

orthodontic treatment is to establish maximun intercuspation of
opposing teeth even if intermaxillary intercuspation is not ideal.
Although the left occlusal relationship is class III, the cusp to

fossa relationships are optimal between the mandibular and
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DISCREPANCY INDEX WORKSHEET
CASE # PATIENT HUNG YU-FANG

TOTALD.LSCORE | 25 |

OVERJET

LINGUAL POSTERIOR X-BITE

3.1 -5 mm. = 2 pts.
5.1—7 mm. = 3 pts. BUCCAL POSTERIOR X-BITE
7.1 — 9 mm. = 4 pts.

< -
9 mm. 5 pts. 2 pts. per tooth Total =

0 mm. (edge-to-edge) = 1 pt.
1-3 rn(m.g &) 0 gts. 1 pt. per tooth Total = II|

Negative OJ (x-bite) 1 pt. per mm. per tooth =
CEPHALOMETRICS  (See Instructions)

Total = 3
ANB > 6° or < -2° = 4pts.
OVERBITE SN-MP
> 38° _
0—-3 mm. = 0 pts. = 38 2 pts.
3.1 =5 mm. = 2 pts. Each degree > 38°3 x 2 pts. =6
5.1 —=7 mm. = 3 pts.
Impinging (100%) = 5 pts. < 26° = lpt
Total = II' Each degree <-2° x1lpt =
Each degree > 6° X 1pt. =
ANTERIOR OPEN BITE
ANTERIOR OPEN BITE Each degree < 26° x 1pt. =

0 mm. (edge-to-edge), 1 pt. per tooth
then 1 pt. per additional full mm. per tooth 1 to MP > 99° = 1pt

Total _ II' Each degree > 99 x1pt. =
LATERAL OPEN BITE Total -

2 pts. per mm. per tooth OTHER  (See Instructions)
Supernumerary teeth x 1pt. =
Total = II' Ankylosis of perm. teeth X 2 pts. =
Anomalous morphology x 2 pts. =
CROWDING (only one arch) Impaction (except 3" molars) x 2 pts. =
Midline discrepancy (>3mm 2 pts. =
1-3mm. - Ipt dline diserepancy (=3mm) S
Missing teeth (except 374 molars) 1 x 1 pts.
3.1 -5 mm. = 2 pts. o : - -
Missing teeth, congenital X 2 pts. =
5.1 -7 mm. = 4 pts. Spacing (4 B x2pts =
> 7 mm _ 7 pts pacing (4 or more, per arch) X 2 pts. =
’ ’ Spacing (Mx cent. diastema > 2mm) @2 pts. =
_ Tooth transposition x 2 pts. =
Total - Skeletal asymmetry (nonsurgical tx) @ 3 pts. =
Addl. treatment complexities 1 x2pts.= 2
OCCLUSION Identify:
Class I to end on = 0 pts.

EndonClassITorIll = 2 pts. per side pts. Total _ 3
Full Class II or IIT

4 pts. per side pts.
Beyond Class II or III 1 pt. per mm. pts.

additional

Total =



Exam Year
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Examiners will verify measurements in each parameter.

ABO Cast-Radiograph Evaluation (rev.6-1-08)
Case # Patient | Huang Yu-Fang |

Total Score: E

Alignment/Rotations

Marginal Ridges

Buccolingual Inclination

%
AN
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Occlusal Contacts

1 i ’«

Buccal Surface

Lingual Surface

Occlusal Relationships

A
1
Interproximal Contacts

0

»‘ M AN
fm W f\‘a‘\'
) A
1T W

INSTRUCTIONS: Place score beside each deficient tooth and enter total score for each parameter
in the white box. Mark extracted teeth with "X”. Second molars should be in occlusion.
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ABO Case Report

High Maxillary Canine Impaction with Mesial
and Labial Displacement

HISTORY AND ETIOLOGY

A 12 year 3 month female was referred by her general
dentist to evaluate a chief complaint of unerupted maxillary
canine (Figure 1). The patient was in good general health and
the dentition was developing normally except for a high
impaction of the maxillary left canine (Figures 2 and 3). The

apparent etiology was an aberrant path of eruption.

The patient was successfully treated to a near ideal result
as documented by Figures 4-8. Three dimensional
radiographic imaging (Figure 10) revealed that the crown of
the impacted canine was lodged between the adjacent lateral
incisor and first premolar roots. A specific surgical plan'-2 was
devised to uncover the impacted canine (Figure 11).
Orthodontics mechanics tipped the tooth distally, so that it
could be extruded and properly aligned (Figure 12). Figure 9
is pre- and post-treatment cephalometric documentation. The

diagnosis and treatment details will be discussed below.

DIAGNOSIS

Skeletal:
Skeletal Class I ( SNA 84°, SNB 81°, ANB 3°) Fig 2. Pretreatment intraoral photographs
Normal mandibular plane angle ( SN-MP 31°, FMA

22°)

Dental:

Bilaterally Class I molar relationship
Asymmetric right Class II canine relationship
3 mm overjet, 30% overbite, and all mid-lines coincide

Mesially and labially impacted upper left canine high in

the alveolar process
2 mm crowding of the lower anterior dentition

Facial:

Slightly protrusive maxillary lip

Fig 3. Pretreatment study models



Dr. Tseng Shu Ping, Lecturer, Beethoven Orthodontic Center (Left)
Dr. Chris HN Chang, Director, Beethoven Orthodontic Center (middle)

Dr. W. Eugene Roberts, Consultant, News and Trends in Orthodontics (right)

4 4
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Fig 4. Posttreatment facial photographs

Fig 6. Posttreatment study models
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SPECIFIC OBJECTIVES OF TREATMENT

Maxilla ( all three planes ):

A - P: Maintain

Vertical: Maintain

Transverse: Maintain
Mandible ( all three planes ):

A - P: Maintain

Vertical: Maintain

Transverse: Maintain
Maxillary Dentition

A - P: Maintain

Vertical: Recover high impacted canine on the left side

Inter-molar Width: Maintain
Mandibular Dentition

A - P: Maintain Class I molar relationship; align anterior
segment

Vertical: Maintain
Inter-molar / Inter-canine Width: Maintain
Facial Esthetics:

E-line: Maintain a normal growth pattern; slight retraction
of the upper lip.

TREATMENT PLAN

Both arches were bonded with fixed appliances and an
open coil spring was used to prepare pathway for the impacted
canine, which was subsequently exposed and bonded with a
labial approach. Closed eruption technique was chosen to
bond canine (Figure 11), which was brought into occlusion
with an orthodontic light force from a power chain and a

continuous maxillary archwire (Figure 12).

Treatment included Class II elastics to maintain a
favorable occlusion and profile. Detailing bends produced the
final occlusion. Fixed appliances were removed and the
corrected dentition was retained with fixed retainers from 3-3

in both arches.
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Fig. 7. Pretreatment ceph. and pano. radiographs

APPLIANCES AND TREATMENT PROGRESS
Damon D3MX brackets 0.022” ( Ormco ) were used.

Both arches were bonded and occlusal bite turbos, made with
glass ionomer cement, were placed on both lower first molars.
An open coil spring was placed between teeth #10 and 12 to
open a pathway for the extrusion of the impacted canine. Five
months later, #11 was surgically exposed and a button was
bonded on the labial surface to tip and extrude it with a closed
eruption technique (Figure 11). Following 5 months of
traction, with the power chain and .014 Copper-Ni-Ti
archwire, the crown of #11 was exposed and the button was
replaced with a Damon bracket. After 8 months of traction and
alignment, #11 was optimally positioned in the arch. Once the
impacted canine reached the occlusal plane, Class II elastics

were used to achieve proper interdigitation and close the

Fig. 8. Posttreatment ceph. and pano. and radiographs

SKELETAL ANALYSIS

SNA®

SNB’

ANB®

SN-MP°

FMA”

DENTAL ANALYSIS
U1 TO NA mm

U1 TO SN°

L1 TO NB mm

L1 TO MP’

FACIAL ANALYSIS
E-LINE

Table 1. Cephalometric summary

CEPHALOMETRIC
PRE-TX POST-TX
84° 83°
81° 81°
3° 2°
31° 32°
22° 24°
4 mm 6 mm
107° 107°
5 mm 4 mm
99° 99°
1.5 mm 1 mm

DIFF.

+2 mm
0
-1 mm

0°

-0.5 mm



ABO CASE REPORT NTO 18

Fig. 9. Superimposed tracings

remaining space between teeth #11 and 12. Moreover, lip
tension exercises were prescribed to obtain a better soft tissue

profile.

One month before removing the fixed appliances, the
upper archwire was sectioned distal to the cuspids. Light up
and down elastics ( 2 0z ) were further used for final detailing.
After 25 months of active treatment, appliances were removed
and 3-3 fixed retainers were delivered at the same appointment.
The wire sequences for the treatment were as follows: .014
Copper Ni-Ti, .014x .025 Copper Ni-Ti and .017x .025 TMA.

Shortly after bonding the brackets and towards the
completion of canine traction, panoramic radiographs were

taken to examine the bracket positions for all teeth.

TREATMENT RESULTS
Maxilla ( all three planes ):
A - P: Maintained

Vertical: Maintained

Transverse: Maintained
Mandible ( all three planes ):
A - P: Maintained
Vertical: Maintained
Transverse: Maintained
Maxillary Dentition:
A - P: Maintained Class I molar relationship

Vertical: Impacted left canine recovered and optimally

aligned
Inter-molar Width: Maintained
Mandibular Dentition:

A - P: Maintained Class I molar relationship; slightly flared

and well aligned
Vertical: Maintained
Inter-molar / Inter-canine Width: Maintained

Facial Esthetics:
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Fig. 10. 3D images show 11 in good morphology without any pathological change. The crown of 11 is just
palatal to the root apex of 10 and palatal root tip of 12 is just fitting in the lingual fossa of 11.

E-line: Maintained a normal growth pattern and slightly

retracted the upper lip

RETENTION

The upper and lower fixed 3-3 retainers were bonded on
every tooth. The patient was instructed in home care and

maintenance of the retainers.

FINAL EVALUATION OF TREATMENT

Three dimensional radiographic imaging (Figure 10) was

important diagnostic information for selecting the appropriate
surgical uncovering procedure (Figure 11) to compliment the
specific orthodontic traction to recover and align the impacted
canine (Figure 12). For the present patient, this potentially
difficult canine impaction was corrected in about 8 months.
The treatment resulted in pleasing crown length and gingival
contour on tooth #11. The relatively symmetrical maxillary
labial gingival form is expected to improve after treatment and

crown exposure of the lateral incisors equalizes.

o

e

Fig. 11 Operation procedures show as illustrated. Especially noted that the bone covering crown and the pathway for erupting cuspid

are removed.



DISCUSSION

For impacted canines, extraction should be limited to
ankylosis, uncontrollable infection, internal or external root
resorption, severe root dilacerations and/or pathology that may
compromise adjacent teeth during or after orthodontics
treatment.!* 3D radiographic imaging revealed a relatively
normal tooth that unfavorably displaced from the normal path
of eruption. An effective treatment plan was devised to recover
and align the high impacted canine that was displaced mesially
and labially. Without properly diagnosing the unfavorable
position for the impaction, it may have been difficult to recover

it without damaging the roots of adjacent teeth.

The classic treatment protocols for impacted maxillary
canines are opening space, performing surgical exposure, and

applying light traction forces in an appropriate direction. In this

ABO CASE REPORT NTO 18

case, an open coil spring was used to increase the space
between the lateral incisor and the first premolar to create a
pathway for eruption of the impacted canine.!> The approach
of further increasing the width of the space between the
adjacent teeth was necessary because the 3D imaging revealed
that the root tip of the adjacent lateral incisor (#10) was just
anterior to the superior portion of the crown of the canine, and
the inferior portion of the crown (#11) was lodged between the
roots of the premolar (#12). If orthodontic traction had been
applied to the impacted canine, without opening a pathway for
eruption, extrusion would have been inhibited and root
resorption of the adjacent teeth was likely. The side effect was
a more anterior position of the canine once it was aligned. This
problem was easily corrected with Class II elastics after the

impacted canine was extruded into position.

Fig. 12 Radiographies show first day, two months later and 8M later since traction began.
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For a high labially-impacted canine, an excisional

surgical technique would probably result in compromised
attached gingival, apical to the crown of canine after it had
erupted.2 On the other hand, an apically positioned flap (APF)
would result in instability of the crown and possible reintrusion
of the tooth after treatment. Closed eruption technique was the
most appropriate method for uncovering the canine because its
position was significantly apical to the mucogingival junction.
Besides, removing the bone covering the crown and along the
pathway of eruption at the time of surgical uncovering is

suggested to shorten the traction time.2

In assessing the final result for the present patient, the
canine position, angulation, bone level, and crown length are all
satisfactory. The disharmony of the gingival line of upper
anterior teeth can easily be solved with gingivoplasty in the
future if it does not spontaneously correct with age. However,
the canine eminence on the affected side is relatively more
prominent. This modest problem could have been prevented
with a higher torque bracket, a torqued archwire, or a torquing
spring. In addition, a Ballista loop or a traction force from the
mini-screw in the palate may have improved the direction of
canine traction. Moreover, the occlusion of tooth #11 should be

carefully monitored and adjusted, if needed to achieve better

occlusion.

References

ig. 13 Post-Tx photo.
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DISCREPANCY INDEX WORKSHEET

CASE# [1199 PATIENT CHOU-YU YANG
TOTAL D.I. SCORE 5

OVERJET

0 mm. (edge-to-edge) = 1 pt.

I -3 mm. = 0 pts.

3.1 -5 mm. = 2 pts.

5.1 -7 mm. = 3 pts.

7.1 =9 mm. = 4 pts.

> 9 mm. = 5 pts.

Negative OJ (x-bite) 1 pt. per mm. per tooth =

Total = 0
ERBITE

0 -3 mm. = 0 pts.

3.1 -5 mm. = 2 pts.

5.1 =7 mm. = 3 pts.

Impinging (100%) = 5 pts.

Total = 0

ANTERIOR OPEN BITE

0 mm. (edge-to-edge), 1 pt. per tooth
then 1 pt. per additional full mm. per tooth

Total = 0

LATERAL OPEN BITE

2 pts. per mm. per tooth

Total = 0

CROWDING (only one arch)

1 -3 mm. = 1 pt.
3.1 -5 mm. = 2 pts.
5.1 -7 mm. = 4 pts.
> 7 mm. = 7 pts.

Total = 1
OCCLUSION
Class I to end on = 0 pts.
EndonClasslTor I = 2 pts. per side pts.
Full Class II or III = 4 pts. per side pts.
Beyond Class ITor III = 1 pt. per mm. pts.

additional

Total = |I|

EXAM YEAR 2007
ID# A831202

LINGUAL POSTERIOR X-BITE

1 pt. per tooth Total =

BUCCAL POSTERIOR X-BITE

2 pts. per tooth Total =

CEPHALOMETRICS  (See Instructions)

ANB > 6° or < -2° = 4pts.

Each degree <-2° x1pt =

Each degree > 6° x1pt. =
SN-MP
> 38° = 2pts.

Each degree > 38° X 2 pts. =
< 26° - 1pt

Each degree < 26° x1pt =
1 to MP > 99° = 1pt

Each degree > 99° x1pt. =

Total = 0
OTHER  (See Instructions)
Supernumerary teeth x1pt. =
Ankylosis of perm. teeth X 2 pts. =
Anomalous morphology X 2 pts. =
Impaction (except 3" molars) 1 X2 pts.= 2
Midline discrepancy (>3mm) @ 2 pts. =
Missing teeth (except 3'4 molars) x 1 pts. =
Missing teeth, congenital X 2 pts. =
Spacing (4 or more, per arch) X 2 pts. =
Spacing (Mx cent. diastema > 2mm) @ 2 pts. =
Tooth transposition X 2 pts. =
Skeletal asymmetry (nonsurgical tx) @ 3 pts. =
Addl. treatment complexities 1 x2pts. = 2
Identify:
Total = 4
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Examiners will verify measurements in each parameter.

ABO Cast-Radiograph Evaluation (rev.6-1-08)

Case # Patient: Chou-you Yang

Total Score: 16

Alignment/Rotations

R X L L MD

Marginal Ridges
%@ 2
£ viw

Buccolingual Inclination

%E
AR

AMARY

Occlusal Contacts

l llﬂ%
WM W

Buccal Surface

Al N!
IRILL

Lingual Surface

Occlusal Relationships

L4 |

1 1 1

Interproximal Contacts

ARLL M ‘*
/}’“, fw ﬁ“\‘ H} \

N, M ‘*
;/\’“, fw ﬁ“\ﬂ H} \

INSTRUCTIONS: Place score beside each deficient tooth and enter total score for each parameter
in the white box. Mark extracted teeth with "X”. Second molars should be in occlusion.



Upcoming International OBS Workshop -
8/14-16, 2010

LECTURER: Dr.John Lin LECTURER: Dr. Chris Chang
President of the Jin-Jong Lin ABO certified orthodontist and president of
Orthodontic Clinic, Dr. Lin the Beethoven Orthodontic Center, Dr.
received his MS. from Chang received his PhD in bone
Marquette University and is an physiology and Certificate in
internationally renowned Orthodontics from Indiana University in
lecturer. He’s also the author of 1996. As publisher of News & Trends in
Creative Orthodontics and consultant Orthodontics, he has been actively involved

to News and Trends in Orthodontics . in the design and application of bone screws.

OrthoBoneScrew and
Damon workshop includes

T he visit to Beethoven and m 6}4 \("\- two half-day lectures, two half-

day chair-side observation
sessions, one model practice
and one case discussion session.
Cost: USD 1,200

Next dates:
August 14-16; December 7-9

Newton's A center of this time was
really an eye-opening experience
for me in many ways. Among
others, what impressed me the
most was the confidence of staff
members at work. Of course. it
must be the consequence of a

superb office management Dr. Tomio Ikegami, Japan (middle) Keynote Presentation
system. A lot of time and effort  pyresident of the Japan MEAW Technique workshop includes a total of
must have been poured in to and Research Foundation 6.5-hours of lecture and hands-
establish the current status, on practice, focusing on
which is well rewarded. Being improving your professional

communication skills. The

workshop will use Macintosh

computers and its native
It was also a fun to get acquainted with some new friends from presentation software, Keynote

Thailand, Malaysia and Vietnam. Thank you very much for the wonderful 09. Cost: USD 300

and refreshing 2 days. [ want to return some day with my staff members

to show them how efficient an orthodontic office can be. Contact: Ms. Huang

thhuang@newtonsa.com.tw

inspired by the visit to Hsinchu, I have come back to my office with
several new ideas to improve my own office system.
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Crestal Sinus Lift:

A Minimally Invasive and Systematic Approach to
Sinus Grafting

Samuel Lee, DDS

Introduction

Due to pneumatization of the maxillary sinus, poor
bone quality and quantity, treatment of posterior edentulism
has been and continues to remain a challenge for dental
physicians. Traditionally, these obstacles are overcome by
bone condensing and grafting into the maxillary sinus
beneath the Schneiderian membrane.!-!8 Bone grafting into
the sinus has produced predictable results enabling
clinicians to place longer implants for more stable
prostheses and better long term outcomes.’ Although final
outcomes have proved satisfactory, sinus augmentation via
lateral window grafting procedures produces substantial
patient morbidity.>7- 13- 17: 18 Because this technique involves
flap elevation beyond the mucogingival junction, bruising,
swelling, and pain are common postoperative
complications.>7- 15 17, 18 Apn additional intraoperative
complication associated with this procedure may arise from
the laceration of the intraosseous branch of posterior
superior artery (branch of maxillary artery).!” Finally, the
technique sensitive nature of the lateral window approach
carries a risk of Schneiderian membrane perforation during
window preparation and membrane elevation. In an attempt
to forgo the risks and complications of lateral window sinus
augmentation, a number of internal (crestal) approaches to
have been introduced such as osteotome®’, reamers!’,
tapping drills'®, piezoelectric, ISM!7, and HSC.!> With most
of these internal techniques for sinus augmentation, poor
visibility during manipulation of the Schneiderian
membrane remains a problem. While a great solution for the
premolar region, use of standard diameter implants (4.0mm)
in the molar region has limitations such as poor emergence
profile, implant fracture, and crestal bone strain.!*-2! Large
platform diameter implants may overcome poor bone

quality by increasing bone to implant surface contact in

addition to producing superior emergence profile.?! Use of
such implants in molar areas may also decrease fracture
risk, crestal bone stress, and allows fabrication of a natural
occlusal table.?’ The purpose of this paper is to describe an
innovative surgical technique that combines a crestal

internal sinus lift with use of wide diameter implants.

Description of Surgical
Technique

Flap Elevation

Incision design that is at least 2 mm palatal to desired
implant position and flap elevation that does not extend
beyond the mucogingival junction is recommended (figure
1). This incision design allows for minimal pain, unilateral
flap retraction, the option of doing one or two stage implant
placement without losing keratinized tissue, and the ability
to treat oral antral communications in case of excessive

Schneiderian membrane perforation.
Location of Crestal Window

When performing this technique, the lowest point of
the maxillary sinus should be located by means of
radiographic or cone-beam/ct options (see arrow in figure
2). It is most favorable when this position coincides with
implant position. If implant placement at sites #17, 16, and
15 are anticipated with site #16 being the lowest point in the
maxillary sinus floor, site #16 should be used to lift the

sinus membrane.

Crestal Window Preparation and Membrane Lift

To perform the crestal internal sinus lift, a round
window is made on the crestal bone with a set of specially
designed trephine burs that have a diameter 1 mm less than
the final implant size. For example, if a 6mm implant is

anticipated, a 4.0mm (inner diameter) x 5.0mm (outer
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Figure 2: Crestal sinus lift initiated from lowest point of
maxillary sinus (arrow).

Figure 3: Pointed trephine used to mark precise
location of crestal window position.

Figure 4: Crestal marking after use of pointed trephine.

diameter) trephine is used. Unlike the conventional trephine
techniques that require 700-1000 rpm with ample irrigation,
this technique utilizes lower speeds of 40-50 rpm without
irrigation and is referred to as a “Waterless technique.” The
waterless technique has the advantage of not washing away
autogenous bone filings during bone manipulation, thus
allowing the surgeon to collect an increased amount of
autogenous bone.'® Conventional trephining with precision
is often challenging due to skipping or drifting of the
trephine during initial bone cutting. To minimize this
complication and maximize visualization and precision of
the trephine bur, a “pointed trephine” is used at a speed of
50 rpm without irrigation (figure 3). The pointed trephine is
used to mark the location of the intended crestal window
and only penetrates the cortical crest (figure 4). The second
step in this technique utilizes a trephine with an internal
adjustable stopper (ASBEtrephine). Radiograph or cone-
beam/CT is used to measure the width of residual native
bone from the ridge crest to the floor of the sinus and 1
millimeter is subtracted from this distance. The adjustable
stopper within the ASBE trephine is then set to such a
length to prevent perforation of the maxillary sinus floor.
For example, if 6mm of native residual bone remains from
the ridge crest to the floor of the maxillary sinus, the ASBE
trephine adjustable stopper is set to 5 mm. At a speed of 50



Figure 5: Adjustable stopper and bone ejector (ASBE)
trephine used at 50 RPM to a point 1mm short of the
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Figure 7: Specialized self-limiting diamond bur may
be used to remove residual bone on sinus floor.

Figure 6: Sinus floor removed with trephine exposing
Schneiderian membrane.

rpm, the ASBE trephine is used to penetrate the ridge crest
and remove a bone core (figure 5). Although the ASBE
trephine is set to a length 1mm short of the sinus floor, bone
core removal will often expose the Schneiderian membrane
(figure 6). In cases where the sinus floor is extremely dense
or on an inclined plane, Imm of cortical bone may remain
at the floor of the maxillary sinus. In the event that Imm of
residual bone remains at the sinus floor following use of the

ASBE trephine, a specialized wide diameter “sinus diamond

Figure 8: Crestal window after use of specialized self-
limiting diamond bur.

L1

bur” is used to expose the Schneiderian membrane. The
specialized sinus diamond bur contains a shoulder stop that
prevents drilling into the Schneiderian membrane.
Additionally, as the sinus diamond bur grinds the residual
cortical bone, resultant fine bone particles act as a buffer
between sinus membrane and diamond bur (figure 7).

With the third step in this technique, elevation of the
maxillary sinus Schneiderian membrane is accomplished.

Following preparation of the crestal window, a “mushroom
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Figure 9: Mushroom elevator used to initiate
Schneiderian membrane elevation.

Figure 11: Cobra elevator used to elevate
Schneiderian membrane mesially and distally.

elevator” is used as a probe for tactile feel of the sinus floor
and detection of membrane exposure. The maxillary sinus
floor is rarely perfectly flat, so it is common to find initial
sinus membrane exposure at the corner of the osteotomy
rather than at the center (figure 8). Once the mushroom

elevator slightly drops into the maxillary sinus and the

Figure 10: Mushroom elevator may be used to remove
residual bony ledges at crestal window.

Figure 12: Cobra elevator further elevates
Schneiderian membrane and may be used to scrape
sinus loor to induce bleeding.

Schneiderian membrane is felt, membrane elevation is
initiated (figure 9). This same elevator is also used to break
away any remaining ledges of bone in the osteotomy site
that interfere with sinus membrane elevation (figure 10).
After initial Schneiderian membrane elevation, the “Cobra

sinus elevator” is used to further elevate the sinus
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Figure 13: Bone graft added to prepared maxillary Figure 14: Lateral condensation of bone graft into

4
o

Figure 15: Implant insertion into prepared maxillary Figure 16: Case 1 presurgical radiograph of left
sinus. maxillary sinus.

membrane and scrape the bony sinus floor to promote A combination of lateral and vertical condensation of
bleeding in the sinus cavity (figures 11 and 12). particulate bone is used to augment the sinus and produce

] ] additional lift of the Schneiderian membrane (figures 13
Bone CondenSIng and Implant Insertion and 14). Lateral bone graft condensation is critical to
To accommodate a wide diameter implant of reducing pressure on the Schneiderian membrane and, thus,

sufficient length, bone graft is added to the maxillary sinus. reducing the risk of perforation. This method facilitates
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Figure 17: Case 1 cross sectional CT images. Figure 18: Case 1 left maxillary ridge following use of
ASBE trephine. Note exposure of intact Schneiderian
membrane.

healing by increasing blood supply from the lateral and
medial wall. Underpreparing the diameter of the osteotomy
in relation to the implant is recommended to achieve bone
compaction and improve initial fixture stabilization (figure
15).

Case b ©

A 29 year old non-smoking Asian female with a

noncontributory medical history had extraction of tooth #14

three months prior to implant surgery and site #15
edentulism for 5 years. Preoperative radiographs showed Figure 19: Case 1 vertical condensation of bone into
4-6 mm of residual bone height between the ridge crest and maxillary sinus.
the maxillary sinus floor (figure 16). Cross sectional CT
revealed no signs of sinusitis, ostium patency, and a thin
Schneiderian membrane (figure 17). Coincidentally, the
patient also had a very thin gingival biotype. There is no
known study correlating gingival biotype with Schneiderian
membrane thickness, but through the author’s clinical
experience it has been observed that patients with a thin

gingival biotype tend to have thinner sinus membranes

(unless he/she is a smoker). The patient’s sinus floor was

relatively flat, thus it was expected that the sinus floor could Figure 20: Case 1 lateral condensation of bone into

be removed with the bone core after use of ASBE trephine maxillary sinus.



Figure 21: Case 1 closure. Note preservation
of buccal keratinized gingiva due to palatal
incision design.

(figure 18). Trephine with the Waterless technique was used
to remove the crestal bone core. Rotation of the bone core
within the trephine is an indication that the sinus floor is
broken and no further apical pressure of the trephine is
recommended to avoid cutting sinus membrane.
Autogenous bone collected from the trephine was made into
particulate graft and condensed into the maxillary sinus.
After initial elevation of the Schneiderian membrane with
the mushroom and cobra elevators, slow bone compaction
was accomplished by inserting the condenser no more than
initial height of residual bone (figure 19). Next, lateral
condensation was achieved by the use of a “sinus spreader”
instrument (figure 20). To allow for single stage implant

surgery, the Figure 15: Implant insertion into prepared
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Figure 22: Case 1 postsurgical radiograph and CT
image.

maxillary sinus. Figure 16: Case 1 presurgical radiograph of
left maxillary sinus. Figure 12: Cobra elevator further
elevates Schneiderian membrane and may be used to scrape
sinus foor to induce bleeding. Figure 13: Bone graft added
to prepared maxillary sinus. Figure 14: Lateral condensation
of bone graft into prepared maxillary sinus. Figure 17: Case
1 cross sectional CT images. implant osteotomy was under-
prepared in diameter to achieve good initial stability
through compaction of porous quality bone during implant
placement. A palatal incision design allowed for
preservation of keratinized tissue following placement of
the healing abutments. (figure 21). Panoramic and CT scans
were accomplished after surgery to verify proper grafting of
the maxillary sinus without perforation and to note
horizontal compaction of bone graft touching the medial

and lateral walls (figure 22).

Case b ©

A 53 year old non-smoking Asian male with a
noncontributory medical history presented for implant
placement. Preoperative radiographic and CT scan
evaluation revealed a patent ostium and no signs of
sinusitis. The lowest point of the maxillary sinus floor was

located at site #3 with residual bone height of 6.5mm. In
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Figure 23: Case 2 maxillary ridge following use of
ASBE trephine. Note exposure of intact Schneiderian
membrane

Figure 24: Case 2 postsurgical radiograph.

this case, due to the high density of the sinus floor, removal
of the trephine core left approximately Imm of residual
bone on the sinus floor. The self-limiting sinus diamond bur
was used to safely expose the Schneiderian membrane
(figure 23). Next, the Schneiderian membrane was elevated

with the aforementioned elevators and bone grafting was

Figure 25: Case 3 maxillary ridge following
preparation with specialized self-limiting diamond bur.
Note sinus membrane at center of preparation.

Figure 26: Case 3 membrane elevation with
mushroom elevator.

achieved using demineralized freeze dried bone allograft
(DFDBA) mixed with autogenous bone graft (figure 24).

Case b ©

A 60 year old Asian patient with a noncontributory

medical history and current smoking status presented for
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Figure 27: Case 3 crestal osteotomy following ledge
removal.

Figure 28: Case 3 post surgical radiograph. Note
12mm elevation at site #14.

implant treatment. Radiographic and CT scan evaluation
revealed residual bone height of only 1.5mm at site #14. As
this site was the lowest point of the maxillary sinus in
relation to the residual ridge, site #14 was used to lift the
Schneiderian membrane and an implant was placed at sites

#13 and #14 after grafting. The sinus diamond bur was used

Figure 29: Case 3 cross sectional CT image. Note
excellent lateral condensation.

Figure 30: Case 4 presurgical radiographic image of
left maxillary sinus.

to penetrate to the bone directly instead of using trephine
bur because the residual bone height was only 1.5mm
(figure 25). After visual confirmation of sinus membrane
exposure, membrane elevation was accomplished with the
Figure 25: Case 3 maxillary ridge following preparation

with specialized self-limiting diamond bur. Note sinus
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Figure 31: Case 4 cross sectional CT image of
initial bone condensation.

Figure 32: Case 4 radiographic image following
additional implant placement.

membrane at center of preparation. mushroom elevator
(figure 26). A remaining ledge of bone in the osteotomy was
removed with an implant osteotomy drill at low speed using
the waterless technique (figure 27). After bony ledge
removal, introduction of “cobra elevator” was possible to

further elevate the sinus membrane in all directions. Bone

Figure 33: Case 4 two year postsurgical radiograph.

Figure 34: Case 5 presurgical radiographic image of
left maxillary sinus.

was then condensed into the sinus and the implant was
inserted, skipping the last drill sequence (4.3 mm diameter
drill instead of 4.6 mm drill for 5.1 mm implant). Good
primary stabilization of the implant was achieved and a
postoperative radiograph revealed adequate sinus

augmentation (figure 28). Cross section from a CT scan



Figure 35: Case 5 membrane insertion into prepared
maxillary sinus.

showed the medial and lateralwall fully elevated to
maximize blood supply to the graft (figure 29). Note the
thickness of the Schneiderian membrane on the unelevated
lateral and medial walls. Because this patient was a smoker,

the membrane is exceptionally thick.

Case > O

A 53 year old patient with a non-contributory medical
history and current heavy smoking status presented for
implant treatment. As was the case with the patient in Case
3 of this series, the patient’s smoking history resulted in a
Schneiderian membrane that was very thick. Radiographic
and CT scans revealed a patent ostium, no signs of sinusitis,
and 2mm of residual bone height at site #15 (figure 30). The
lowest point of the maxillary sinus (site #15) was used to
elevate the Schneiderian membrane. Sinus augmentation
was achieved with DFDBA using mostly with lateral
condensation rather than vertical condensation (figure 31).

Implants were placed at sites #13, #14, and #15 (figure 32).
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Figure 36: Case 5 postsurgical CT image. Note
excellent lateral bone condensation and resorbable
membrane (arrow).

One mistake that the author made was not overgrafting with
DFDBA. It is the author’s experience that DFDBA tends to
resorb faster and have more shrinkage than other bone graft
materials. However, one advantage is that it is not too
radiopaque. Therefore, when DFDBA is replaced by host
bone, the clinician can have visual confirmation by
observing radiopacity from new bone as well and new

cortical bone formation on the new sinus floor (figure 33).

Case b ©

A 39 year old non-smoking Asian patient presented
for implant treatment. Radiographic and CT scans revealed
a patent ostium, no signs of sinusitis, and a residual bone
height only about 2mm at sites #14 and #15 (figure 34).
Under preparing the implant osteotomy is crucial in this
case to make initial stabilization successful. As discussed
above, the crestal window approach is easier if residual
bone height is thin as in this case. To avoid bone shrinkage

as observed in case 4, the author used a long lasting
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Figure 37: Case 5 post surgical radiograph.

resorbable membrane under the Schneiderian membrane.
The crestal window in this case was only 4mm in diameter.
Therefore, insertion of the resorbable membrane was
achieved by rolling the membrane after soaking in saline
with tetracycline (figure 35). Lambone has excellent
plasticity, so once inserted into sinus cavity via crestal
window it will open and return to its original shape (see
arrow in figure 36). Postoperative radiograph evaluation
revealed an adequate sinus augmentation housing implants
at sites #13-15 (figure 37).

Discussion

The morbidity associated with lateral window sinus
augmentation and the “blind” nature of closed sinus lifts
necessitated the need for an alternative to these techniques.
As shown in the many clinical cases of this series, the
“Crestal Window Technique” predictably allows for
elevation of the Schneiderian membrane without the

morbidity associated with lateral window technique. With

proper sinus instrumentation (mushroom, cobra, bone
carrier, vertical condenser, lateral condenser) and bony
cutting tools (pointed trephine, ASBE trephine,
sinusdiamond bur), the crestal window approach is
predictable and results in similar outcomes to lateral
window techniques in terms of membrane elevation and
bone condensing. Indications for the crestal window
technique are an edentulous maxillary posterior site with
residual native bone height of 1-7mm. It isthe author’s
experience that elevation of the Schneiderian membrane
with the cobra elevator is easiest when there is less residual
bone height as this reduces interference of bone on the
instrument during membrane elevation. In cases of
extremely thin residual bone, the author recommends that
the sinus diamond bur be used to penetrate to the bone
directly instead of using the trephine. This will reduce the
likelihood of Schneiderian membrane laceration. Finally, as
a terminal step prior to bone grafting, the author
recommends the cobra elevator be used to induce bleeding

inside the sinus by scraping the bony floor.

Conclusion

The crestal window technique is an alternative to
conventional lateral window and closed maxillary sinus
augmentation techniques. This technique requires the use of

specialized instrumentation that is unique to the procedure.

Disclosure

* Dr. Samuel Lee is the inventor of, and has a financial interest
in, the instrumentation kit described in this article.

** All instrumentation used in this article manufactured by
MegaGen Co., LTD
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Let’s talk about “Biologic width”

What is biologic width?

Biologic width is a physiologic dimension of soft
tissue around natural teeth and implant. It plays an
important role as a protective barrier for the
underlying bone from being insulted by the oral
bacteria. In 1961, Gargiulo ! did a study to measure
the vertical dimension of dentogingival junction
around natural teeth. He found that the healthy
gingival sulcus is about 0.69 mm, the junctional
epithelium is about 0.97 mm and the connective tissue
attachment is about 1.07 mm. The combination of
junctional epithelium and connective tissue
attachment are subsequently called the “biologic
width”, which is about 2 mm. (Fig 1)

Clinical application

In clinical perspective, biologic width is an
unique transition zone and should be respected to

Sulcus: 0.69 mm
Junctional epithelium: 0.97 mm

Free gingival margin to
bone: ~3 mm

Fig 1.

ensure the long term health of gingiva tissue.
Violation of biologic width can cause the gingival
inflammation, pocket formation and possible bone
loss. It often seen at the area of restoration or crown
margin placed at 2 mm or less to the alveolar bone.
Surgical crown lengthening can help to re-build up the
biologic width and regain the health of gingiva tissue.

In orthodontic treatment, we often encounter a
situation of short clinical crown and which may need
to do some correction for better esthetic outcome.
Fig.2 is an upper anterior view of a 22 y/o male
patient who just finished orthodontic treatment 2
months before. This patient presented with a
congenital missing right lateral incisor, a secondary
caris on left lateral incisor, a mild gingival overgrowth
between two central incisors and short clinical crown
on both canine. The treatment plans include (1) crown
lengthening on both canine, (2) gingivoplasty on the
papilla between two central incisors (3) implant
placement at right lateral incisor, and (4) veneer on
the left lateral incisor.

The patient’s treatment sequences were as
followings: We first made a diagnostic wax-up to
determine the final position of the free gingival
margin and made a surgical stent accordingly (Fig 3).
By using the surgical stent we can outline the final
free gingival margin and remove excess tissue (Fig 4).
However, after above procedure,we found out that the
free gingival margin to the bone is only 2 mm (Fig 5).
As we know the biologic width is about 2 mm and by
adding the additional 0.69 to 1 mm for the sulcus
depth, we need about 3 mm from free gingival margin
to alveolar bone to ensue the long term stability of
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gingiva margin. Therefore, we further removed 1 mm bone
(Fig.6). In Fig.6 we can see after ostectomy, the free gingival
margin (surgical stent as reference) to alveolar bone is 3 mm.
There is one thing important: When we performed the
ostectomy, we only removed the bone on the buccal side and
half of proximal area. We kept the bone on the palatal side to
provide support, more importantly, we kept half of proximal
bone to avoid the black triangle.After above procedure, we
know the free gingiva margin will stay in the final position.
We can have the esthetic outcome and can keep the result for
the long term.

In some occasion, even though we kept the 3 mm
distance from the free gingival margin to bone, the result of
crown lengthening is not satisfying. This is maybe caused by
the individual variation of biologic width. In 1994, Vacek et al
2 did a similar study of biologic width as Garguilo. He found
that even though the biologic width showed average of 2 mm
dimension as Garguilo found, the individual variation could
be from 0.75 mm to 4.3 mm. Therefore, to get the specific
individual biologic width, we can perform the “ bone
sounding” (Probing from free gingival margin to bone under
anesthesia). After subtracting the sulcus depth, we can get the
biologic width for that specific area. When performing this
procedure on a couple different healthy gingiva of that person,
by average those numbers we can get the specific biologic
width for the person and can get more precise treatment.

How is the biologic width of implant?

Implant also has the biologic width, which is similar to
the natural tooth (Fig.7) and is composed of junctional
epithelium and connective tissue attachment.’ Abrahamsson et
al* examined the soft tissue dimension around three different
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implant system. He found that even though there is some
variation between the implant system with regards to the
soft tissue composition of biologic width, the distance from
free gingiva margin to bone is constantly around 3 mm.
Berglundh and Lindhe’ also found that peri-implant
mucosa required 3 mm dimension to prevent bone
resorption. Applying these concepts, the position of
implant platform to the free gingiva margin should be

around 3 mm. In Fig.8, we can see by using the surgical
stent, we can easily identify the “pre-determined free
gingival margin” and place the implant 3 mm from that.
Fig.9 is the 2 weeks post-operative view. The healing was
uneventful. Now, we are waiting for gingiva becoming
Free gingival margin to stable (about 3 to 6 months) and osseointegration of

e C the implant. Then we will make an veneer for left

lateral incisor and finish the crown on right lateral

ncisor.
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Letters from
the Damon Progressive Study Club

Dear Sabrina

Just wanted to tell you how much I enjoyed Chris Chang’s presentations at
the Damon Forum in Scottsdale Arizona and Progressive Study Club in Hawaii.
At the Forum he presented to over 1000 orthodontists and their staffs. He was
invited to speak on Impacted Cuspids and did a brilliant job. It was one of the
finest presentations I have ever seen. His manner of teaching should be a format
for orthodontic teachers around the world. It was very clear and precise and
amazingly he performs the necessary surgical procedures himself. Showing
short video clips in his slides made the learning experience so easy. He
focused on maxillary canines in Arizona.

In Hawaii, he spoke to very progressive orthodontists and he focused his
lecture on the Mandibular impacted teeth. Again in his wonderful presentation
style, he showed video clips and showed precisely how it is done. Wonderful
learning experience to say the least. Impacted teeth
are so often mishandled around the world and
now we have an exacting formula for treatment. I
appreciate the dedication of the Taiwanese
orthodontic teachers and particularly Chris Chang. I
hope that Chris can continue to teach worldwide.

Very Sincerely,

7

Jom

Dr. Chang's creative use of OrthoBoneScrews is truly remarkable. Deemed
impossible by well published and respected "experts" in our specialty, his case
demonstration of uprighting and recovering a severe
horizontally impacted mandibular cuspid was
nothing short of miraculous! We all have much to
learn from Dr. Chang, and I eagerly look forward to his
future presentations!

2 0
Reon OBellshusen DMD,MS
Bellohusen Orthodontics, NY, USA
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A Letter from the Visit of
the Beethoven Orthodontic Center
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A Letter from the Keynote Workshop

» Dear. Dr. Chang:

First of all, I was much pleased to spend some time with you during your stay
in KOREA. Your lecture gave me a great inspiration to be a leading person in the
implant industry. As I mentioned before, I was taught by Dr. Park and he wants me
to be a best implant sales person in the world. Of course, my dream is the same as
Dr. Park’s plan and I hope that I will be a person who contribute enormously to the
MegaGen.

For this reason, your seminar for using Mac is very helpful for me because I
have lots of chance to do presentations and | have recently recognized that there is
a limitation to express my opinion by Power point during a presentation. I heard
about that Dr. Park is going to buy a Mac, and after that I'm going to buy a Mac
and begin to use Keynote.

Once again, thank you for giving me the great inspiration and remote controller,
it was very nice to meet you. I can definitely say that you are my Mentor for Mac.
Is it OK to ask you if I have questions during the use of Mac?

Thank you
Best regards,

f(l/ (2 %/

Jun Heo, Dr. Chris Chang, Dr. Park (from
left to right)
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Rectangular hole

Secure rectangular wi
for 3D force control

asy selection &
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re

Mushroom
Head

Screw types Area
1 1.5x 8 mm without holes Ant_erlor-l_nC|sor
Intrusion
2 2x12mm without holes Posterior
3 2x12 mm with holes Posterior-3D
control only

Order : +886-3-573-5676 Ms. OBS
For more information visit http://orthobonescrew.com
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ALY G EhiMaEiidictive and reference text for postdoctoral orthodontic students and
SJeCIWEIE eIl 1Ne] thodontists. Definitely recommended reading!”

—Alex Jacobson, associate editor of AJODO

Dr. Samuel Lee attended Beethoven Advanced Course on 12.29.2009
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