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For samething to endure, it must be unigue. O Ferdinand Porsche

Maxillary maolar distalization has become a popular
adjunct for Class Il correction. Mumerous "gadgels” have
5 Jay Bawman, DMU.MED. been infroduced over the years, all designed o push
maxillary molars back into a Class | relationship. Despite their popularity, many
methods hove some associofed drawbacks such as anchorage loss or
dependence upon unpredictable patient complionce.

Since 1994, one of the besi-documented and most reliable devices for molar
distalization has been the Distal Jet'* Anchorage loss has been significantly
diminished with the infroduction of o new refinement, the so-called Bowman
mModification [Fig.1].* The Bowman Modification features a rigid fracking wire
rather than the orginal "tube and piston” construction. Conversion of this
device to a modified MNance holding arch (ofter distalization) has been
streamlined. all hex screws are simply locked., the premclar supporting wires
are cul, and the coil springs are left in place [Fig 1.2,31.7%°

Figure 3

Past Mini-screw Distalization Methods

Reducing anchorage loss during distolization has lead 1o the logical
incorporation of mini-screw anchorage into these type of biomechanics.®
rost initicl atfempts have involved the placement of some type of implant in
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the onterior palate.” Unfortunately, when mini-screws are placed in this area. o painful incisive foramen
injection is often necessary, the bone quality in this region is questionable for adelescents, intermittent forces are
praduced by the fongue, and food debris accumulation may contribule o premature implant failure.  In
addition. implants have offen been “keved to” The conslruclion of the distalizing applionce {e.q., inserted
through the acrylic buttan or attached fo the framewaork using light-cured adhesives) in an attempt to enhance
unpredictable dental or palatal vault anchorage.  If mini-screws are integral fo the construction of an
appliance, there are several drawbacks: 1] Soft tissue inflammation is possible under the acrylic or framewaork.
2] Implants cannol be easily tested o check for premature mobility or failure. 3} If a screw fails, the enfire
applionce may nead to be removed and/orre-fabrcated: especially if areplacement screw s moved 1o a new
lacaiion.

A Better Mini-screw Insertion Site

Rather than place mini-screws in the anterior palate or adjacent ta the palatal suture, a more favorable mini-
screw inserlion point is located an the lingual side of the maxillary alveolus: between the maxillary first molars
and second premolars [Fig. 4). Poggic el al.” reported this area had the largest amount of interradicular bone
on either side of the mazillary alveolus [Fig. 4). When a mini-screw is inserted ot an angle [30-457) o the sloping
surface of the alveolus, sufficient thickness of the cortical bone (from 1.7 £, 0.5 mm to 2.2 + 0.4 mm for adults) is
available,” Sonis'™ clso found a similor amount of cortical bone [obout 1.7 mm) for adeolescents: an age group
of patients that would most often benefit from this type of predictable Class Il distalization.

Another feature of this lingual insertion site is that the palatal rool
af the maxillory second premolar is positionad bucoally, awday
from the mini-screw while the palatal root of the first molar is
orfented posteriarly,  Substantial spoce s available Tor screw
insertion between the roots of these two teeth and may result in
1) Less potential for iatrogenic domage when inserting screws.
2] A mini-screw con be positioned distally, closer to the polatal
rool, providing more distance for premolar refraction before a
root could encounter o mini-screw. 3] The second premoelar root
is likely fo miss the lingually-positioned mini-screw  during
subsaquent retraction of the other teeth anyway (Fig. 4.5). In
other wards, the mini-screws may nol need to be moved to o
different locafion after distalization and when the remaining
teelh are retracled.
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Horseshoe Jet

The Homeshoes Jdei was designed to completely rely
upon the palotal mini-screws for anchorage (Fig. 5.6) 57"
This eliminates questionable dental or palatal vaull
anchorage and any attendant anchorage loss,  This
design still benefits from forces that are applied
through o couple, claser to the center of resistance of
the molars; a halimark of the Distal Jet™**  As o
conseguence there is dramatically less adverse maolar
fipping compared to other applionces."* When mini-
screws are inserted an the lingual alveolus™™ as with
the Horseshoe Jet,**"'* there is more favorable bone,
more atiached gingiva, and less likelihood of touching
a ract at this palatal insertion point; resulting in a lower
incidence of mini-screw failure compared 1o other
locations.

Step-by-Step: Horseshoe Jet

1) Fit bands on mazilary first molars and take an
iMmpression

2] Ship models with the bands to ADA for Horseshoe
Jet fabrication

3) Apply topical anesthetic®®# (e.g., 20% TAC alternate) and infilirate anesthelic prn

4] Bend the double-back bayonet wire inserted in the malar lingual sheath to rotate the molars prin

5] Seof, bul do nof cement the Horseshoe et
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&) Impress a peredontal probe into the lingual fissues 1o mark the locations for mini-screw insertion (usually 5 mm
from the gingival margin} so as to avoid interference with the Horseshoe let fromework

7] Bermove the Horseshoe Jet

8) Directly insert the mini-screws with a hand driver {straight or latch/contraangle) at a 30-45° angle to the
lingual alveolus

2} Tie stainless steel igatures around the head of each mini-screw

10 Seat and cement the Horseshoe Jlet

1] Tie the ligatures tighlly from the mini-screws to ecch hook on the tracking wire

12) Unlock the distal hex screw (1/4 turn counter-clockwize) fo permit molar distalization

13) Push the acfivation collar (mesial hex screw) distally to compress the coil spring. Then lock only the mesial
hex screws fo hold the spring compression. Re-activale every 4-6 weeks prn

14) After distolization is completa. lock the distal hex screws fo stop the process. This converts the Horseshoe
et into a miniscrew based holding arch to suppart retraction of the remaining teeth without anchorage loss

The typical ccrylic Nonce button or bulky fromework featured in many distalizing devices s absolulely
unnecessany with the Horsashoe Jat, Anchorage is derved strictly from the mini-screws as they are fied to hooks
on the horseshoe-shaped tracking wire using stainless steel ligature wire (Fig. 5.4]. In addilion, cll hex screws can
ke loosened to adjust the mesial/distal position of the tfracking wire as desired during treatment. Since the integrity
of the mini-screws are complataly independent from the appliaonce construction, the stakility of each one can be
eqsily tested and. if necessary. o foiled screw con be easily removed and replaced in any number of alternate
locations (even in the anterior palote) without having fo fabricate o new appliance "

Figure B

Al the completion of distalization, the distal hex screw is locked onio the fracking wire to stop the process and
[Fig. 5-8) the open cail spring is simphy left in ploce. The Horseshoe Jet then serves as indirect onchoroge fo resist
mesial movement of the molars during retraction of the remaining maxillary feeth. In this manner, mini-screw
anchorage is availakle during both molar distalization and subsequent retraction of the remaining maxillary
feelt: one mini-screw based Horseshoe let serves two purposes.

Bowman Modification and Horseshoe Jet, 1.5, Patent # US 2003/0091%52 A1 6/21/05

www.aoalab.com o




Dr. 8. Jay Bowman is a Diplomate of the American Board of
Crthodontics, Member of the Edward Angle Society of
Orthadontists, a Feliow of the American College of Denfists,
and member of the Piere Fauchord Internatfional Honor
Society. He received the Angle Research Award in 2000
and the Saint Louis University Alumni Merit Aweard in 2005, He
has been nomed to the Editorial Review Board for Journal
of Clinical Orthodontics, World Journal of Orthodonfics,
Hellenic Orithodontic Review, Ortho Tribune, and
Orthodontic Preducts.

lay is a Adjunct Associote Professor at Saint Louis University,
and teaches the Pre-adjusted Appliance course at The
Universify of Michigan. He has lectured in
over 25 stotes ond 25 couniries and had | mgigj
over 75 arlicles ond book chapters
published around the world,

Jay is @ co-author and edifor of a new
textbook entitled, Mini-implants in Orthodeontics:
Innovative Anchorage Concepis o be
published by Quinfessence.

REFERENCES

I Carand A, Bowrman 5. Hon c-::nmpllurl-::e Class | fraatment with the Distal Jes,

s Orthodontic reaiment for the Closs [ Moncompiont Patiend;  Cumrenf
F‘ﬂn.:'lpru_s ond Techrigues. F'-:Jr:nudo,}aulos i, [EQ), Blsewvier Edinburgh,
2008 B2 e 8-28D,

2. Farguson DJ, Carang A, Bowman 5J, Daovis EC, Gl..urcm"z Yegas ME, Lees SH.
& companisen of bwa mosdlony rmclor dislaizing opplionces with tha DElal det.
Wiorld 1 Orthod 2005,6:382-370,

3. Bolla £ murgtore £ Corong A, Bowmnan 3. Evaluafion: of moxifary malar
disherization with the Diztal Jet, Angle Orthod 2000272 481-494.

4, Mgoniung Y, Nonda RS, 8owmon 5. Postrealment evaluction of the distal jst
appiance, A ) Orthod Dentafociol Orthop. 2007;120:878- 183,

5, Bowrmon 51, Class || combinoifion theropy:  Maolar distalizarion and fieed
funciionals, = Curent Concepis in Cinica! Orhodonlics, eds. Monda ard
Kapiba, Bsevier in press.

& Bowrnoin 51, Thinking culsicle the box with minisciews, In Microimplonts as

fermporcry Orthodontic Anchorage, ed. Mohamara, U, Craniolacial Growin
Series, Annarborn, Yol 45:327-320, 20048,

7. Kindnger G3M, Cedich PR Bowmnan 5. Upper molar distalizafion wilh o
miniscrew-srpported Distal det, J Chin Orhod 2006406467 2-478.

8, Eyung 3H, Hong 50, Pok YO Distalization of maxifory molas with o
midpolotal rminkcrew. 3 Cin Orinod 20033722-6,

7. Kingingsr G, Wehrbein H, Bylofl FK, Yidizhan F Didhich F. Innovotive
anchoroge afernatives for molar distalization — an overdew. 1 Orofoc Orthop
NG A4397 413,

10, Chang H, Hsioo H, Tsai C, Foberts WE. Bone-screw anchomge for Pendulum
appkances cend other fiked mecharics. Semin Orthod 2006:12:284-293,

11: Bowrman 50, A spike in the ice; Altenng Ihe exfoction decision wilh mini
serens, 108" Annua! Beszion of the Amedcon Associotion of Orthodontists, Los
Wagos, MY, Moy 6, 2008,

|2, EBxcobor 54, Tellez PA, Moncado Ca, Vilegos Ca, Latome CM, Oberdi G.
Digteabzation of maxilicny mclors with fhe bone-supgorted pendulurm: A clnical
shety, Am J Orthod Danlolac Sdhop 2007:131:545-549,

www.aoalab.com o




13 fincog G, Akyalcin 5, Ankan F. The effecivensss of o single ostecintegraied
implant combined with penduium sprirgs for molar getalization. am 1 Qrhod
Dentofoc Oriheop 2007131277284,

| 4. Gelodr iE BOyikyimoe T, Karaman AlY, Dolornmae D, Kalayci A Infraosseaus
screw-supoorled upper molce distolizotion. Angle Orthod 2004:74:838 850,

15 Corano A, Velo 5, The minscrew ancharage syslem. in CrihoTals: the
clinica) guide cnd oflos, Cope, | (Ed). Under Dog Medio, Dallos, TH
071622312470,

14, Poggio PR, Inconvafi C, Velo 5 Corono A, "Sofe zones™ A guide for
miniscrew positioning in the measdiiary and maondioular ach, Argle Onthicd
&L 191197,

17, Deguehi T, Masu b, Murakami K. Yabucchi T Komioko H. Tokono Yarmamolo
1. Guanlitalive evaluation of corical bone hickness . with compuied
tornagraphic scarning for orthodontic #nglonts. Am 1 Orthod Dentofoc
Orhop 2006126721 2721312,

18, Sonis AL, Unputilished dola, 2007,

1% Welo 5 Rolunne E, Comani M. The impionl Distal Jel. 1 Clin Ceihod
20074185893

20, dging BG, Gianely s, Badnor 1, Mora B saine G MEBRM system: Mew
protocal for Class || non exlmaction trectment without cooperalion. Prog
Cthad 2004;8:130-143.

2. Bowrnan 5J, Glosl B Luchedg B, Uefz T Johrston, LE, I Culiook: The shope of
thirgs fo come. s Mdinimplants in Orbodonfics nnovatve Anchonage Concepfs,
eds, Ludhwig, Baurngaertel, Bowrnan, Guinfessence, Berdn, 149183, 2008,

22, Krewilz MD, The use of compound fopical anasthetics: areview. 1 Arm Dent
Agzoc, 138[10):1323-9, 2007,

FIGURES

FISURE 1. Bowman dModificalion of the Distel Jet opplonce. A solid tracking
wie i used o direcl molor distalization.  The mesial activation colars ane
pushed distally fo compress The coil spangs. The dishal hes sorews are unloc ked
Iy Initiate tooth moverment and later keckoed o converdt the applionce infa o
modified MNonce holding arch.

FIGLURE 2. & 13vear old femaole with a Class | malocchsion wilh o postenar
crozbite, reoled wing the Bowman Modification followed by sliding
mechanics.

FIGURE 3. To begin distal molar movement with either the Bowman
modificalion or the Homeshos Jet, the postaion hex scresw is loosenad 1/4-lum
counterclockwize. The onterior octivalion colkr s pushed back to compress
the superalastic coill sprimg andd the hex screw locked onle the tracking wire.
after o Class | maolar relalionsba s achievead, aonly than is the postenor hex screw
locked down onto fne fracking wite, The hwo locks help to prevent mesial
mowemant of tha molars, Premaolor supporting wires are used only with the
Brawmcn Modification and ey ae seclioned using o handpiece o converd
the device o a modfied Nance halding arch, Mate: The superelastic col
springs do not hove o be remaved for aither device.

FIGURE 4. himi-scraws usad with the Horeshos Jel moy be inseded ot 30457
angle to the palatal alveoios bebween the fisl maolar and second premeicn. In
fris location thare s sufficient corfical bone suppor, fovorable ofloched
ginghal, wide inferodicular area. ard the second premolar con dift distally
[odiccent 1o he mir-scresw).

AEURE 5, A5 the Hoseshoe Jet distolizes the miclars for this 1 2-vecr old femcie,
the prernolars also dift dstaly, doe to the ronssephal fibers. Note! The 2
rermalars move post the mini-screws (inserled of 30457 to he alveolar Done|
as the raols of ihese teeth e vpically postioned bucooly.

FIGURE &, & 20-veor old male with o Class | Division 2 maiacclusion wios freated
wsinig e Horseshos Jel, Afler molars were distolized, the dstal hex screws
wiere locked down ond siiding rmechanics were wsed o ralract the bucoal
segments, This was lallowed by anteriar retracticn using an asymimetrical ThA
THaop. Anchoroge for both rolor distalization and 1he subsequent refroction
of the mmaining mosillary denfiion was derived striclly from the mini-screw
supporied Horseshoa Jal,

AGURE 7. Trectment lor o [3vyear old female wilh o Closs | Divisian
malocclusion wos nifioted using o mird-screw suppoded Homeshos fet. Two
Wector min-screws, ploced in the poloial alveolus, were lied with slainlzs sleal
ligatures to hooks on the Hoseshos Jet fracking wire. Progress shown after 3
months of melar distalizofion, Since here s no onchoroge suppon denived
from o Marcse acryic button or premclars, there & no ancharmge s dwing
distalizolion.

FIGURE 8. The Homeshos Jet & supported by o Vector mini-scresws inserted
between the uvpper fist molors and second premolars. The premolar
swpporling wires and ossocioted ooclusal rests are unnecessary as  they
proside no addifionnl anchorage support and may, in foct, confibute o
anchorage loss due the inharent llexbiity of the materals,. Mote the
improvement in molar and canine. posiion during the [rsl (ive months of
freatrren lor thiz | 3-vear old male,
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