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OVERVIEW

Upper-Molar Distalization and the Distal Jet

S. JAY BOWMAN, DDS, MSD

(Editor’s Note: In this regular column, JCO pro-
vides an overview of a clinical topic of interest to
orthodontists. Contributions and suggestions for
future subjects are welcome.)

Can upper molars really be distalized? This
elusive query comes up whenever the topic of
Class II correction is raised, yet no conclusion
seemingly achieves a consensus. At least, we pe-
riodically pretend not to comprehend how correc-
tion occurs (despite the substantial number of
clinical and research reports on the subject) so as
to promote methods that may be in current favor.

The idea that the maxilla or the maxillary
dentition can be moved posteriorly to resolve a
Class II malocclusion is perhaps one of the oldest
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and least understood concepts in orthodontics. The
application of some type of pushing force against
the upper arch and teeth to correct a Class II has
obviously worked well enough during the past 100
years of orthodontics to perpetuate the “orthope-
dic” side of the specialty. The term distalization is
a neologism, made up in recent years for our con-
venience. But while it may be an example of “bad”
English, it might still be good orthodontic practice.
To address whether upper molars can really be
distalized, we need to address how contemporary
distalization methods do what they do.
Headgears and so-called Baker anchorage
(Class II intermaxillary elastics) are highly suc-
cessful methods of Class II correction that have
stood the test of time, and whose effects have been
rigorously evaluated.! Interestingly, it has been
variously claimed that neither or both can produce
molar distalization.? Fixed and removable func-
tional appliances® and intramaxillary appliances
featuring finger* or helical springs,® jackscrews,*
or coil springs™ have all found a place in the ar-
mamentarium of so-called “distalizers”. Adjuncts
to full fixed orthodontic appliances, including the
bulbous loops of the Tweed technique, repelling
magnets,'>!! compressed superelastic wires,!? and
jigs dependent on intermaxillary elastics'? or coil
springs'+!5 have also garnered a modicum of inter-
est. These methods and gadgets have all produced
demonstrable distal molar movement.
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What Are Our Intentions?

When asked the purpose of molar distaliza-
tion, we often stumble over the means rather than
focus on the ends. It must be understood that the
intent of molar distalization is the same as that of
any other method of Class II correction: fix the
malocclusion. Pushing molars posteriorly is simply
a technique devised to deal with the teeth that are
most problematic to move. The ability to reduce
our reliance on patient cooperation—as required
by such adjuncts as elastics, headgear, and func-
tional appliances—is the primary reason for the
increasing popularity of molar distalizers.

All six upper molars have been pushed pos-
teriorly using any of the previously mentioned
methods, with varying degrees of success. The
following questions and answers about how distal-
ization works, what effects it produces, what prob-
lems it creates, and how it compares to other meth-
ods of Class II correction are intended to provide
an evidence base for the technique and, conse-
quently, improve our quality of patient care.

Are We Just Tipping Molars?

Early detractors of molar distalization with
headgear or elastics claimed that pushing molars
only served to tip them backward, even though
Class II malocclusions were being corrected by
these methods.!® Cephalometric analyses of such
cases frequently indicated minimal distal move-
ment of the molars. Studies of appliances designed
specifically to push molars distally (for example,
the Jones Jig,* the Pendulum,** the Greenfield
molar distalizer,'” and sagittal appliances'®) did
demonstrate more distal molar movement, but also
found dramatically increased molar tipping.314.19-32

Unfortunately, most distalization methods
apply force at the crown level, occlusal to the cen-
ter of resistance of the molar, resulting in molar
tipping. A reassessment of the point of force ap-
plication led Carano and Testa to design the unique
Distal Jet* appliance, which applies force through

*American Orthodontics, Sheboygan, WI; www.americanortho.
com.
**Ormco Corporation, Orange, CA; www.ormco.com.
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Force applied with
couple closer to

Distal Jet | center of resistance

Fig. 1 Distal Jet* molar-distalization appliance
produces less tipping of upper molars, since
force is applied with couple closer to center of
resistance. Device serves two purposes: upper-
molar distalization without patient compliance
and support for retraction of remaining maxillary
dentition, once locked down to hold Class | molar
positions.

Fig. 2 Average effects of Distal Jet. A. Com-
bined with maxillary preadjusted appliance,28
which provides no additional anchorage support
for distalization. B. Used alone, appliance pro-
duces less molar tipping, no molar extrusion, fa-
vorable premolar tipping, and less anterior an-
chorage loss.31
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a mechanical couple closer to the center of resis-
tance of the tooth, substantially reducing the de-
gree of tipping®33-7 (Fig. 1).

Are We Simply Losing Anchorage?

Headgear uses the back of the head as “tem-
porary skeletal anchorage”, thereby preventing
anchorage loss from mesial movement of the oth-
er maxillary teeth. If reciprocal forces are used to
push the molars distally, however, the other end of
that mechanism must dissipate its force in the op-
posite direction. For example, fixed-functional
appliances and Class II elastics push the lower
teeth forward, causing a loss of mandibular dental
anchorage-42 (although miniscrew anchorage can
mitigate that loss**#4). In the maxilla, intramaxil-
lary appliances are usually anchored by some com-
bination of premolars, anterior teeth, a metal
framework, and an acrylic Nance button in the
anterior palate,* all of which permit some degree
of anchorage loss.!0:293346-52 [n other words, when
upper molars are moved posteriorly (when an-
chored on either the upper or lower teeth), those
anchor teeth are likely to move anteriorly, honoring
Newton’s third law. Because anchorage is inevita-
bly lost, the critical question becomes: Can we
afford anchorage loss in a particular case? If not,
an alternative method of Class II correction, such
as extractions or surgery, may need to be consid-
ered, or better anchorage developed.

The brackets on all the maxillary teeth ante-
rior to the molars can be tied together to create one
large anchorage unit, but this approach has proven
relatively unsuccessful in preventing anchorage
loss.%3-5 An upper preadjusted appliance will pro-
duce about 10° more labial flaring of the incisors
than would occur if no brackets were placed (Fig.
2A).303148 The effect is most readily apparent in a
Class 11, division 2 patient who suddenly develops
unesthetic overjet during distalization. As Melsen
and Bosch concluded, “There is little anchorage
value to mobilized teeth.”s” As a result, it has been
suggested that molar distalization should be ac-
complished before bonding maxillary brackets
(Fig. 2B).333¢ After all, what could be a more es-
thetic and hygienic appliance, during the first five
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to 10 months of Class II treatment, than no appli-
ance? Meanwhile, the lower arch can be bracketed,
leveled, and aligned up to rectangular “working”
wires, often in time to support any intermaxillary
elastics or fixed-functional appliances that may be
needed3¢ (Table 1).

Is Space Opening Always Undesirable?

If reciprocal forces are used for molar distal-
ization, interdental spaces are typically opened in
the maxillary arch—either by the molars moving
back or by other teeth moving forward, depending
on which teeth have been used for support of the
appliance’?3 (Fig. 3). These spaces are often sub-
stantial and can be disconcerting to the patient and
general dentist.2* Still, there are instances in which
spaces in the upper arch may be beneficial in cre-
ating arch length for blocked-out canines. Careful
diagnosis is required, and the extraction of upper
premolars should not be dismissed as a viable al-
ternative.

TABLE 1
EVIDENCE-BASED
RECOMMENDATIONS
FOR THE DISTAL JET

¢ Typical age for initiating treatment: 12-13.
¢ Indications: Mild-to-moderate Class Il maloc-
clusions with no more than moderate crowding.
e Timing: After partial or complete eruption of the
upper second molars.
e Force delivery: 2409 superelastic coil springs.
¢ Clinical management:
Connect support arms to the first premolars.
Allow the second premolars to be retracted
by the transseptal fibers during distalization.
Bend the “double-back” wire (inserted into
the lingual sheath on the first molar) to pro-
duce desired molar rotation.
Only the mandibular dentition should be lev-
eled and aligned during upper-molar distal-
ization.
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Are We Propping Open the Bite?

Some critics have opined that molar distal-
ization simply props open the bite, dislodging the
condyles and potentially leading to TMD.38 It is
true that if significant extrusion of the upper pos-
terior teeth were produced during distalization,
then the bite could be opened. If the molars are
tipped back, then the mesial cusps and marginal
ridges would be more likely to create some tran-
sient downward and backward (clockwise) rotation
of the mandible. Reciprocal forces may extrude
the molars and anchoring premolars, increasing
lower anterior face height. Devices that produce
more bodily movement, less molar tipping, and
minimal extrusion (such as the Distal Jet) are un-
likely to cause these issues.’>

Must We Expand?

McNamara and Brudon®® and Hilgers’ have
stated that maxillary expansion is a prerequisite to
Class II correction. Certainly, the upper arch must
be coordinated with the lower arch, and obvious
transverse discrepancies have to be addressed, but
is the use of a jackscrew expander a necessity?

The Pendulum appliance required the addi-
tion of a jackscrew due to the geometry of disto-
lingual forces produced by its sweep springs. If
there were no active transverse expansion, the

**Ormco Corporation, Orange, CA; www.ormco.com.
*##*Henry Schein Orthodontics, Melville, NY; www.henryschein.
com.
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Fig. 3 Average effects of Pendulum** appliance?4: as up-
per molars are pushed distally, some molar tipping and
anterior anchorage loss occur, and space is opened be-
tween posterior teeth.

molars would be swept into crossbite. In contrast,
when distalizing forces are simply applied along
the diverging maxillary alveolar trough, they are,
in effect, expansive in nature. For example, the
Distal Jet produces 3-5Smm of intermolar expansion
when the appliance is designed to apply forces
parallel to the archform.333¢ Although it would be
unreasonable to expect this device to resolve a
substantial transverse discrepancy, the appliance
can be further expanded during fabrication, or a
jackscrew can be added if necessary.

Why Not Rotate Molars?

Distal molar rotation® in a case of mild Class
I malocclusion (the so-called pseudo-Class 1?) is
certainly a simple and successful treatment meth-
od. Devices designed for this purpose—including
Korn lip bumpers,® the Jones Jig,” and the Carri-
ere*** appliance'>—rotate the upper molars pos-
teriorly around their palatal cusps to seat the
mesiobuccal cusps in the buccal grooves of the
lower molars, thus producing Class I relationships.

Unfortunately, some of the popular distal-
izers may actually rotate the molars in the wrong
direction. The Distal Jet, for example, applies forc-
es against the lingual surfaces of the upper molars
that will rotate the teeth mesially, requiring sub-
stantially more distalization to achieve the same
result.3340.64 The “double-back” portion of the bay-
onet wire inserted into the lingual first-molar
sheath can easily be adjusted to produce appropri-
ate distal molar rotation, simply by “toeing in” the
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Fig. 4 Bowman modification of Distal Jet. A. Tube-and-piston construction replaced by simple tracking
wires for better geometry and rigidity. Bands or bonded occlusal rests and Nance acrylic button provide
anchorage. B. Mesial locks slid distally to compress 2409 coil springs. Distalization is initiated by unlock-
ing distal set screws only one-quarter turn; appliance is activated every four to six weeks for four to 10
months. C. Distal set screws locked down at completion of distalization. Premolars have followed molars
as transseptal fibers stretched. D. Simple transition to modified Nance holding arch occurs when premo-
lar support arms are sectioned at acrylic button (photos courtesy of IACT, Birmingham, AL).

wire with a utility plier prior to delivery of the
appliance.’536:65 The sweep springs of the Pendu-
lum appliance may accentuate appropriate molar
rotation, but because this family of devices is not
self-limiting, the forces will continue unabated if
the patient does not return as appointed.

What About the Second
and Third Molars?

It has been posited that second or third mo-
lars must be extracted to permit any true distaliza-
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tion, but there appears to be no support from the
literature for this hypothesis. If upper second and
third molars are present when first-molar distaliza-
tion is initiated, they will also be moved distally,
despite the substantial combined surface area of
the three molar roots. Such movement may also
entail anchorage loss or tipping, as previously de-
scribed.

Enucleation or early removal of the upper
third molars in an adolescent patient in hopes of
facilitating molar distalization may be overly ag-
gressive, considering the cost and potential
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treatment.

morbidity. Removal of the upper second molars (if
they have even erupted by the start of treatment)
involves some modicum of wishful thinking that
the third molars will consistently erupt in an ap-
propriate and timely manner to serve as second-
molar surrogates. Gianelly recommended that dis-
talization be accomplished prior to the eruption of
second molars.'s Should treatment be started early
in a patient with unerupted second molars, hoping
for the best, or should we wait for eruption to de-
cide whether to have second molars extracted?
Maginnis reported that the “second molar
eruption status showed no significant effects with
relation to first molar distalization, tipping, or an-
chorage loss for patients treated with the Distal
Jet”.# Flores-Mir and colleagues reached a similar
conclusion: that the effect of upper second and
third molar eruption on molar distalization appears
to be minimal.®® Bolla and colleagues found half
as much first-molar tipping (2°), less anchorage
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Fig. 5 12-year-old female with moderte Class Il malocclusin, dep overbite, and minor crowding before

loss (.8mm), less premolar extrusion (1.2mm), and
the same amount of distalization when the second
molars had erupted as when they had not erupted.?
It seems that the crown of the first molar tends to
tip posteriorly as the roots are “tripped” by the
erupting second molar crown and the first molar’s
center of resistance moves superiorly.3°

Until the efficacy of second- or third-molar
extraction is clearly demonstrated, perhaps we
should consider waiting to begin molar distaliza-
tion until the late mixed to early permanent denti-
tion, when the second molars are erupting.334° At
this stage, there is less potential for iatrogenic
buccoversion of the second molars, and the man-
dibular growth response will be more favorable.
In addition, the erupted premolars may drift dis-
tally along with the molars, due to the pull of the
transseptal fibers3¢ (Fig. 4).

These principles are illustrated by the case of
a 12-year-old female who presented with a moder-
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Fig. 6 A. Super-Class | molar relationship achieved after six months of distalization with Distal Jet; lower
preadjusted Butterfly System* appliance used for leveling, up to .019" x .025" stainless steel archwire.
B. Two months later, with Distal Jet converted into modified Nance holding arch, retraction of anterior

teeth initiated using Class Il elastics.

ate Class II malocclusion, deep overbite, and minor
crowding (Fig. 5). Treatment was initiated with a
Distal Jet and a lower preadjusted Butterfly Sys-
tem* appliance. A super-Class [ molar relationship
was achieved in six months, while the lower arch
was leveled to an .019" x .025" stainless steel arch-
wire (Fig. 6A). The Distal Jet was then converted
to a modified Nance holding arch, and upper brack-
ets were placed. Two months later, retraction of the
anterior teeth was initiated with support from Class
IT elastics and the Nance holding arch (Fig. 6B).
Total treatment time was 21 months (Fig. 7).

Don’t the Molars Just
Move Forward Again?

It is quite disconcerting to superimpose pre-
and post-treatment cephalometric tracings of a
molar-distalization patient and find that both the
upper and lower molars seem to have come for-
ward substantially.* Were the molars pushed back
so carefully only to spring back forward? It may
certainly appear that we had set out on a fool’s er-
rand—at least until we consider the effects of fa-
cial growth. Although the typical pattern of ado-
lescent facial development includes slightly more
mandibular than maxillary growth, both jaws are
growing downward and forward. The jaws are also
carrying teeth, which, in turn, are adjusting to
maintain contact by erupting.36-5967

*American Orthodontics, Sheboygan, WI; www.americanortho.
com.
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In an untreated control group of Class II pa-
tients, the same growth pattern will be observed,
but with the lower teeth “a step behind” (or the up-
per teeth a step ahead).® Facial growth continues
to carry both upper and lower molars downward and
forward, but dentoalveolar compensation at the oc-
clusal plane maintains the Class II relationship.
When we interrupt the compensation mechanism
with headgear, elastics, bite planes, expanders, func-
tional appliances, or distalizers, the occlusal rela-
tionships change to Class I while the normal growth
pattern continues on its course, carrying all the teeth
(including the molars, now “locked” in Class I)
mesially.®

What Happens After Distalization?

We can distalize molars into Class I rela-
tionships in five to 10 months, but the issue then
becomes how to control subsequent tipping, rota-
tion, extrusion, expansion, and reciprocal anchor-
age loss.30-349 As Watson astutely recognized, the
key to Class II distalization is not how the molars
are moved back, but what happens afterward in
terms of biomechanics.” In comparison, a func-
tional appliance can “correct the Class II molar
relationship instantaneously” on insertion, but it
is what occurs later—dentoalveolar changes and
growth—that actually achieves the correction.”

This is not the only similarity between distal-
izers and functional appliances. In fact, when sam-
ples of patients treated with either fixed-functional
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appliances or molar distalization were compared,
the overall effects were quite similar, and the
amount of mandibular growth contributing to the
Class II correction was identical.”? Treatments ad-
dressing either jaw resulted in the same amount of
mandibular growth. Clearly, the interruption of
dentoalveolar compensation is the key to the reso-
lution of Class II malocclusion for most growing
patients, whether the mechanism is headgear, Class
I elastics, distalizers, or functional appliances.®73
As more research is conducted on these disparate
methods, it should sharpen our focus on selecting
the best tool for a particular patient. Until then,
clinical choices appear to be more a matter of prac-
tice management than of biological advantage.
Once distalized, the molars must be held in
position as the remaining maxillary teeth are re-
tracted to reduce protrusion, resolve overbite, close
spaces, and achieve a Class I canine relationship.
Molars have been retained with a variety of de-
vices, including modified plastic retainers, head-
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Fig. 7 Patient after 21 months of treatment.

gears, lip bumpers, stopped wires with Class 11
elastics, fixed-functional appliances (Class II com-
bination therapy?3*53), and modified Nance holding
arches (acrylic palatal buttons).83 Whether the
anterior retraction is achieved with sectional, slid-
ing, or closing-loop mechanics, the anchorage re-
quirements are the same.30-547476 Would you risk
relying on the distalized upper molars for this
anchorage? Why distalize at all, if other devices
and mechanics still have to be used to finish the
correction?’ Of course, the same question can be
raised about functional appliances, since full fixed
appliances and elastics will likely be required to
maintain the artificially advanced mandibular
position while growth catches up.”!

It would be an advantage if the same appli-
ance that produced the distalization could also
function as anchorage for retraction. That was the
unique design of the Distal Jet, as a device that
could be converted to a modified Nance holding
arch while still seated in the mouth.33437 Unfortu-
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TABLE 2
ADVANTAGES OF THE DISTAL JET

Esthetic appearance.

Simplicity of insertion and activation.

Elimination of bite planes and jackscrews.

Intraoral convertibility to a modified Nance

holding arch.

¢ Ability to perform two functions: distalization
and holding support for anterior retraction.

e Less molar-tipping or extrusive effect than with

other appliances.

Favorable premolar-tipping effect.

Avoidance of adverse vertical effects.

Self-limited force delivery.

Minimal requirement for patient compliance.

nately, the Nance holding arch does not always
provide enough anchorage support. If supplemen-
tation with elastics or headgear is required, it re-
introduces issues of patient compliance.3¢-33547 To
date, the concept of a completely “non-compliant”
orthodontic mechanism has been something of a
pipedream.

Conclusion

Whether the chosen distalization method
requires patient compliance to achieve any prog-
ress (as with headgear, the Carriere device, bimet-
ric maxillary arches, or the acrylic cervical oc-
cipital appliance) or reduces those cooperation
requirements (as with the Jones Jig, the Pendulum,
fixed-functional appliances, or the Distal Jet), the
results appear to be similar. Once the molars have
been distalized, the mechanics required to com-
plete the rest of the correction are as important as
the distalization method itself. It would therefore
seem preferable to select a device that is simple,
comfortable, versatile, esthetic, hygienic, easy to
comply with, cost-effective, self-limiting, and yet
predictable, effective, and efficient, with minimal
undesirable side effects (Table 2). The next logical
step in the evolution of upper-molar distalization
will involve the application of skeletal anchorage.
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