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rthodontic problems involving

space discrepancies and the

soft-tissue profile are often
addressed using such methods as
premolar extractions, orthognathic
surgery, or arch expansion. Extrac-
tions can provide the space needed
to correct problems related to over-
bite, overjet, and intercuspation’; the
premolars are commonly chosen
for extraction to help relieve crowd-
ing or protrusion in either arch.
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Clinicians are often hesitant to remove the
first molars given their importance in occlusion.
Because of the high prevalence of caries in the first
molars, however, extraction should be considered
whenever their integrity is compromised.? Other
indications for first-molar extractions include ex-
tensive caries, hypoplastic lesions, apical pathoses,
substantial restorations, root fractures or perfora-
tions, and ankylosis,? as well as significant poste-
rior crowding, a high mandibular-plane angle, an-
terior open bite,' a protrusive profile, a Class II or
IIT dental relationship, buccal crossbite, or open
bite. A lack of patient cooperation with wearing
headgear, severely blocked-out upper canines, ex-
treme overjet, and a Class II malocclusion with
little remaining prospect for growth have also been
mentioned as indications.*

There are several challenges to consider
when extracting first molars. It is crucial to ensure
the presence of the second and third molars for
substitution, so that a good occlusion can be
achieved once the space is closed.! Another fre-
quent concern for practitioners is the additional
time needed for such substantial space closure—
six to eight months longer, on average, than pre-
molar extraction-space closure.! Space closure is
more successful when performed on larger rectan-
gular wires, but the mechanics must be designed
to prevent the second molars from tipping lingual-
ly and mesially during space closure.

Practitioners should consider other potential
disadvantages, such as changes in chewing habits
and problems associated with the periodontium
and TMJ. Studies have shown that patient age is
important in terms of extraction timing: it is best

© 2023 JCO, Inc. 231001



INDICATIONS AND MEGHANIGS FOR FIRST-MOLAR EXTRACTIONS

to wait until at least age 8, because early extraction
can lead to dentofacial asymmetry, premature con-
tacts, and uncontrolled tipping.> Another challenge
during space closure involves gingival clefts re-
maining at the extraction sites. Removal of any
such gingival clefts after treatment will improve
gingival health and help prevent relapse.!

Anatomical Considerations

When substituting the upper second molar
for the first, the anatomical differences must be
considered so that proper occlusion can be
achieved.® The upper first molar is the most com-
plex tooth in its morphology, yet is the least vari-
able. Its large crown is normally composed of four
cusps, but a fifth, the cusp of Carabelli, may be
present off the mesiolingual cusp. The crown may
be in the shape of a rectangle, a square, or a rhom-
boid. The upper second permanent molar is usual-
ly smaller and more variable in its anatomy, espe-
cially in the number of cusps. The occlusal table
can have a tetracuspid, tricuspid, or compression
morphology. From the buccal view, the first mo-
lar’s two buccal cusps are nearly identical in size,
but the second molar’s distobuccal cusp is smaller.
From the lingual, the first molar’s distolingual cusp
is smaller than its mesiolingual cusp; the second
molar’s distolingual cusp is much smaller or near-
ly absent. From the occlusal, the first molar is wid-
er in the lingual direction, whereas the second
molar is narrower.

The lower first and second molars also differ
in their anatomy. A “5 cusp” or “Y”’ groove pattern
is most common in first molars, but the “4 cusp”
or “+” groove pattern is more prevalent in second
molars. From the buccal view, the first molar has
three cusps and two grooves, while the second mo-
lar has two cusps and one groove. From the lingual,
the first-molar crown tapers more in the lingual
direction, which could affect torque considerations
for occlusal purposes when substituting the second
molar. From the proximal, the first molar is wider
faciolingually.’

Given these anatomical considerations, it is
essential to monitor the patient closely for three
months after active treatment is completed.® Be-
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cause the second molar’s smaller size will create
a Bolton discrepancy, it may start to drift distally
to achieve better intercuspation. If this space fails
to close naturally, composite restorations can be
placed.! The amount of restorative material needed
will vary, depending on the patient’s Angle classi-
fication and sex, but the restoration can be planned
to account for the difference in molar width, al-
lowing proper settling to occur.

Contraindications for first-molar extractions
include the presence of a severe arch-length dis-
crepancy, since it would be imprudent to remove a
tooth that accounts for much of the occlusal func-
tion in a patient with an already shortened arch-
form.? In cases where anchorage is a concern, mo-
lar extractions can result in a critical loss of
posterior anchorage because of their large root-
surface areas.'” In patients with missing lower first
molars, the upper first premolars have been sug-
gested as an alternative for extraction.!!

Molar distalization is an option in some cas-
es, with the advantages that patient compliance is
not as much of an issue, and less flaring of the
incisor segments will occur.!?

Ethnic differences in skeletal and dental pat-
terns and the soft-tissue profile should also be con-
sidered when designing the treatment plan. For
example, one study showed that Japanese patients
may need both premolars and molars extracted to
relieve severe protrusion.> On the other hand, in
Caucasian patients, extraction of both premolars
and molars might flatten the profile.

Mechanical Considerations

Mechanics for space closure should be me-
ticulously planned to make the most efficient use
of treatment time and to achieve ideal positioning
of the teeth. If the first molars have been extracted
and there is a concern that the second molars will
erupt and drift mesially into the extraction sites, a
lingual arch or Nance appliance can be used until
the second molars have fully erupted, thus preserv-
ing the space needed for relief of crowding and
protrusion. If a second molar tips into the ex-
traction space,’ it will need to be uprighted before
power chains or closing-loop mechanics can be
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utilized to close the space. Even after the roots are
uprighted and made parallel, space reopening and
open contacts can still become a problem following
treatment. Space closure without optimal root par-
allelism can sometimes result from maxillary sinus
pneumatization, but that is not a contraindication
to this approach. Space closure is sometimes even
preferred to implants in such cases, because im-
plant placement requires the patient to undergo a
sinus lift.> Absent pneumatization, space closure
is usually faster and easier mechanically in the
maxillary arch than in the mandibular arch.

Another approach for managing first-molar
extraction space is to use an en masse plate fitted
with an Interlandi headgear to improve the pre-
molar and canine relationships.!? This can be done
before placing a full fixed appliance, since distal
drifting of the canine and mesial drifting of the
second molar have been observed even without
appliance engagement on those teeth. The optimal
plate design includes double Adams clasps on the
first and second premolars, occlusal rests in a “but-
terfly” configuration on the occlusal surfaces of
the adjacent premolars, a stainless steel expansion
screw, acrylic palatal coverage, an anterior bite
plane, a Kloehn facebow, and headgear tubes.'3

Either friction or frictionless mechanics can
be utilized to close spaces orthodontically, but an
understanding of biomechanics is required to use
either method. Frictionless mechanics generate
forces by means of loop bends; the moments and
anchorage control can be varied to suit the scenar-
io. Closing an extraction space requires both a
force to move the teeth and a root-paralleling mo-
ment to prevent crown tipping into the space.'* The
benefit of closing loops is that they provide a con-
tinuous movement that is predictable and adaptable
in terms of the moment-to-force ratio. The result-
ing efficiency may be more of an advantage than
the simplicity of sliding mechanics, depending on
the clinician’s preferences."”

In closing-loop mechanics, the spring prop-
erties are determined by the wire material and size,
the distance between attachments, and the loop
design. Loops are generally failsafe, so that unde-
sirable consequences will not occur if a patient
misses an appointment.'* Closing-loop designs in-
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clude the teardrop loop, helical loop, T-loop, closed
vertical loop with helix, open vertical loop with
helix, reverse vertical loop with helix, bull loop,
closed vertical loop, open vertical loop, and reverse
vertical loop. The most commonly used is the
stainless steel teardrop loop, which is easy to fab-
ricate and delivers strong forces with only 1mm of
activation. The drawback of this heavy, intermittent
force delivery is that treatment may be extended.
T-loops offer a more constant way to deliver forces
over a large deactivation span. In general, the po-
sition of a closing loop determines its mechanism
of action, and the mechanics must be controlled to
avoid crown tipping into an extraction space."

In contrast, friction mechanics work by slid-
ing brackets along an archwire to close extraction
spaces by means of force from coil springs or elas-
tics. Elastomeric chains are simpler to place, but
their force decays over time. On the other hand,
austenitic nickel titanium superelastic coil springs
produce an ideal, predictable force that does not
change much during space closure.'* While friction
mechanics are inherently simpler than closing
loops, the downside is that friction is counter-
productive to sliding mechanics. If differential
movement of the posterior and anterior units is
needed, headgear or miniscrew anchorage may
have to be considered to avoid reciprocal space
closure.”> When sliding mechanics are used, 3mm
of play between bracket and wire is ideal to prevent
friction, but 2mm is adequate. Bracket width is
another important factor: if the bracket is wider
than half the width of the tooth, the dental align-
ment can be adversely affected by the reduced
interbracket distance.

In either mechanical system, the correct wire
size and shape must be selected to combat lingual
tipping of the incisor crowns during space closure.
A full-size rectangular archwire will prevent ex-
cessive play between the bracket and wire, but it
may need to be twisted or used with special springs
in some cases. The addition of 3rd-order bends for
high-torque activation will create unpredictable
moment-to-force ratios and generally requires
multiple adjustments in the wires during space
closure. A torquing arch can aid in achieving ideal
incisor torque.!3
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Orthodontic mesialization of the second mo-
lars is a viable option that can maintain the incisor
positions and soft-tissue profile while dental crowd-
ing or other concerns are addressed. If skeletal an-
chorage is not used in the anterior region, however,
the reciprocal retrusion of the maxilla and mandible
will cause a posterior displacement of the upper and
lower lips, resulting in a change in profile.?

Although there are some contraindications
to first-molar extractions, there are many cases in
which they can provide better results than might
otherwise be achieved. Patient selection and me-
chanics must be carefully considered to ensure
successful treatment, as demonstrated by the fol-
lowing clinical cases.

Case 1

A 22-year-old female presented with an open
bite, a protrusive profile, upper and lower crowd-
ing, and an impacted upper left canine (Fig. 1). She
had no history of extractions, and her first molars
were heavily restored and compromised. Clinical
findings included a retained upper left deciduous
canine, a stainless steel crown on the upper left
first molar, and hypocalcification of the upper right
first molar. The patient had Class I canine and mo-
lar relationships on the left side and Class III ca-
nine and molar relationships on the right, with
5-6mm of crowding in the upper arch and 3-4mm
of crowding in the lower arch. The overjet was
2-3mm, and the overbite was Omm to —Imm.

Treatment began with extraction of all four
first molars and the retained deciduous canine.
Space closure with sliding mechanics was initiated
on .019" x .025" nickel titanium archwires and
continued on .019" x .025" stainless steel wires. A
transpalatal arch was inserted with a chain at-
tached to erupt the impacted canine (Fig. 2). A
continuous power chain was applied in the lower
arch for space closure; in the upper arch, power
chains were placed initially from the first pre-
molars to the second molars to create space for the
impacted canine, then extended across the entire
arch. Open and closed power chains were inter-
changed, depending on the space distribution.

Total treatment time was 30 months for both
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arches (Fig. 3). The soft-tissue profile was im-
proved, but the posterior intercuspation on the right
side was less than ideal. The left side was finished
in a half-step Class II canine and Class I molar
position, while the right side was finished with a
Class I canine and half-step Class III molar rela-
tionship.

Case 2

A 15-year-old female presented with an end-
on Class II canine and molar relationship on the
left side and a Class II molar relationship on the
right, with an impacted upper right canine that
made canine classification impossible (Fig. 4).

After extraction of the upper first premolars
and lower second premolars, a Nance appliance
was placed to keep the posterior teeth from moving
forward into the extraction sites (Fig. 5). Tempo-
rary anchorage devices (TADs) were inserted to
anchor the anterior retraction.

Following 14 months of this initial treatment,
the patient still presented a Class II profile and
bimaxillary protrusion, with another 4-5mm of
retraction required. The overjet remained at
6-7mm, and the overbite at 3-4mm. There was still
12mm of crowding in the maxillary arch, and
6-8mm in the mandibular arch. The decision was
then made to extract the upper first molars, facil-
itating a reduction of the remaining bimaxillary
protrusion, overjet, and crowding (Fig. 6).

Sliding mechanics were used to close the ex-
traction spaces on an .017" x .025" stainless steel
archwire, followed by .019" x .025" nickel titani-
um, .019" x .025" TMA* and .019" x .025" stain-
less steel. Power chains were placed both under
and over the archwire during the last few visits.

Some space closure was seen after 10 months,
but distal crown tipping of the upper second molars
had created additional spaces. Another four months
of treatment was needed for root alignment and
final space closure (Fig. 7). Although the case was
still in progress at the time of this writing, the
soft-tissue profile showed an improvement over the
patient’s initial presentation.

*Trademark of Ormco Corporation, Brea, CA; www.ormco.com.
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Case 3

A 25-year-old female presented with severe
incisor flaring, Class II buccal segments, and a
Class II skeletal profile after previous extraction
of the upper and lower first premolars (Fig. 8). Her
canines and molars were in Class II relationships,
and she exhibited O-lmm of upper and lower
crowding, 8-9mm of overjet, and an anterior open
bite of —Imm to —2mm. The upper first molars
were selected for extraction to help correct the re-
maining problems.

After the extractions, a Nance appliance was
placed on the upper second molars for anchorage
(Fig. 9). Power chains from the canines to the sec-
ond molars were used to segmentally retract the
anterior dentition.

After 15 months of treatment, the Nance ap-
pliance was removed, and power chains were ex-
tended across the entire maxillary arch to contin-
ue retraction of the anterior segment (Fig. 10). This
was followed by four months of retraction using
an .018" x .025" stainless steel closing-loop arch-
wire (Fig. 11).

After 25 months of treatment, the patient
showed an improved soft-tissue profile, Class I
canine and molar relationships, closure of the open
bite, and a reduction in overjet (Fig. 12).

Discussion

The orthodontic mechanics were much the
same in these three cases. Sliding mechanics with
power chains were utilized for space closure; the
power chains were attached over or under the arch-
wires as needed for additional force. Both two-step
and en masse retraction of the anterior segments
were used, depending on the required amount of
retraction and overjet reduction.

Initial examination of Case 1 found an open
bite, impacted upper left canine, protrusive profile,
and compromised upper first molars, indicating
extraction of the first molars rather than the more
conventional premolars. In a similar example, a
patient presented with a Class II occlusion and
blocked-out canines, an arch-length discrepancy
of 9mm, and compromised first molars.” After
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first-molar extractions, a Nance appliance was
placed to help distalize the premolars into the ex-
traction sites and to create space for the blocked-
out canines, and a fixed appliance was used to
achieve a Class I occlusion.

Case 2 began with upper and lower crowding,
as well as an impacted upper right canine. After
extraction of the upper first premolars and lower
second premolars, the remaining Class II profile
and bimaxillary protrusion were indications for
additional first-molar extractions. In a similar case,
a 17-year-old female presented with a convex profile
and crowded, protrusive teeth.! The premolars
were healthy, but the first molars were endodonti-
cally treated and still needed crowns. Because of
their compromised integrity, the first molars were
chosen for extraction. Space closure was completed
on .019" x .025" stainless steel archwires, with
V-bend mechanics and toe-in bends to avoid mesio-
lingual rotation of the second molars. In another
example, a 13-year-old female presented with a
convex profile, protruded and crowded teeth, in-
competent lips, a 6mm interlabial gap, and mentalis
strain on closure.'® The same scenario, with healthy
premolars and dubious molar integrity, indicated
extraction of the first molars. Space closure was
performed in the same manner, although mesio-
buccal rotation of the second molars was desirable
in this case to create good interdigitation with the
embrasures of the lower first and second molars.

In our Case 3, the first molars were extracted
due to the patient’s persistent anterior open bite,
severe incisor flaring, Class II buccal segments,
Class II skeletal profile, excessive overjet, and open
bite after previous extraction of the upper and low-
er first premolars. In a similar example, a patient
presented with enamel hypoplasia of the molars,
posterior crowding, a full Class II molar relation-
ship, and severe overjet.” The clinician extracted
the first molars at age 9-10, when the second mo-
lars exhibited calcification of the interradicular
bifurcations. Proper timing of extractions will help
simplify the mechanics in the later stages of treat-
ment, as demonstrated by the three cases present-
ed in this article.

Molars have been extracted in various situa-
tions when patients have refused surgery to correct
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their Class I1I malocclusions.? In yet another case
example, a patient presented with a Class III den-
tition, but orthognathic surgery was not considered
because the skeletal discrepancy was minor and
the patient was satisfied with the facial appear-
ance.! This case was further complicated by the
patient’s refusal to have a TAD inserted for distal-
ization of the mandibular dentition. No changes
were needed in the upper lip posture, and the low-
er third molars were in good positions. The lower
first molars, rather than premolars, were selected
for extraction because of their capacity to provide
more retraction space. Elastic chains were used for
space closure, and lingual buttons were placed to
avoid rotations. Class III and II elastics were uti-
lized to achieve Class I molar and canine relation-
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ships. Gingival clefts were surgically removed
after the space closure to prevent relapse.

In summary, there are many clinical scenar-
ios in which first-molar extractions can be benefi-
cial. Either sliding or closing-loop mechanics can
be used, depending on the orthodontist’s prefer-
ences. In the cases shown here, the initial ortho-
dontic concerns were largely improved after treat-
ment involving first-molar extractions. Although
the final occlusions were not entirely Class I in
every case, the results were acceptable in terms of
the cost-benefit ratio.
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Fig. 1 Case 1. 22-year-old female patient with open bite, impacted upper left canine, protrusive profile, crowding
in both arches, and compromised upper first molars before treatment.

Fig. 2 Case 1. Treatment mechanics following extraction of upper and lower first molars. A. Transpalatal arch with
chain attached to impacted canine. B. Power chains attached from upper first premolars to second molars, and
from lower second molar to second molar, for space closure. C. Further space closure with continuous power chains
in both arches.
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Fig. 3 Case 1. Patient after 30 months of treatment.
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Fig. 4 Case 2. 15-year-old female patient with end-on Class Il canine and molar relationship on left, Class Il molar
relationship on right, upper and lower crowding, and impacted upper right canine before treatment.
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Fig. 5 Case 2. A. After extraction of
upper first premolars and lower sec-
ond premolars, Nance appliance
placed on upper first molars to anchor
anterior retraction. B. Upper and
lower power chains used for space
closure.

Fig. 6 Case 2. After 14 months of
treatment, upper first molars ex-
tracted to help improve bimaxillary
protrusive appearance, with power
chains used for space closure. Auxil-
iary archwire facilitated simultaneous
intrusion of upper incisors during re-
traction.
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Fig. 7 Case 2. Patient after 28 months of treatment.
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Fig. 8 Case 3. 25-year-old female
| with anterior open bite, proclined and
protrusive upper incisors and lower
premolars, Class Il buccal segments,
Class Il skeletal profile, and previ-
ously extracted upper and lower first
premolars before treatment.
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Fig. 9 Case 3. After extraction of up- | |
per first molars, Nance appliance
placed on upper second molars to an-
chor anterior retraction.

Fig. 10 Case 3. A.Upper incisor seg-
ment initially tied together, with
power chains extending from upper
canines to second molars. B. After 15
months of treatment, continued space
closure with power chains from upper
first molar to first molar.
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Fig. 11 Case 3. After 18 months of
treatment, retraction of upper ante-
rior segment with closing-loop me-
chanics.
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Fig. 12 Case 3. Patient after 25
months of treatment.
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