Early interceptive treatment of impacted and
potentially impacting permanent teeth

Dr. Bradford Edgren illustrates cases where early treatment avoided later complications

An impacting tooth is any tooth that is
unlikely to erupt into its normal position
in the mouth prevented by the lack of space,
tissue, bone, and/or by another tooth.

When discussing early interceptive treat-
ment of potentially impacting teeth, typically
the maxillary canines are being addressed
since they are most commonly impacted
teeth, second only to third molars.’

The maxillary canine has the longest
period of development with the most
tortuous course of travel from its origin to full
eruption of all maxillary teeth.? Its calcification
commences at 4 to 5 months of age, which
is approximately the same age as the initia-
tion of calcification of the maxillary central
incisor and first molar.® Eruption of the upper
canine doesn’t occur until 11-12 years of
age, much later than the eruption of the first
molar (6 years of age) and the central incisor
(7-8 years of age),® and is one of the last
teeth to erupt into the maxillary dental arch.

It has been hypothesized that the perma-
nent maxillary canine is more susceptible to
ectopic eruption and impaction because of
its development high up in the most concen-
trated portion of the alveolus and its relatively
late age of eruption.? A study by Coulter and
Richardson* found that the maxillary canine
travels nearly 22 mm from its position at age
5 years to its final position at age 15 years.

However, maxillary canines are not the
only impacting permanent teeth that can
benefit from early interceptive treatment.
Premolars, molars, and incisors can also
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Educational aims and objectives

This article aims to discuss various advantages of early interceptive orthodontic treatment.

Expected outcomes

Orthodontic Practice US subscribers can answer the CE questions on page 49 to
earn 2 hours of CE from reading this article. Correctly answering the questions will

demonstrate the reader can:

¢ |dentify some developmental characteristics of specific teeth.

e Realize the susceptibility of certain teeth to ectopic eruption and impaction.

e Recognize the opportunity to reduce damage or loss of teeth in certain situations.

e Realize how to use CBCT imaging as a key component to comprehending the full extent of a patient’s

dentofacial anatomy and determining a diagnosis.
See how future dentofacial growth is a key factor in treatment for all young orthodontic patients.

become potentially impacted at an early
age and respond well to early interceptive
orthodontic treatment. In the young ortho-
dontic patient, many of the permanent tooth
roots are not fully formed, and the dento-
facial skeleton is more amicable to dento-
facial orthopedics. Addressing potentially
impacting teeth early provides the oppor-
tunity to reduce damage or loss of adjacent
permanent teeth, diminish the incidence of
ankylosis, provide optimum alveolar bone
support and morphology, improved buccal
root torque/angulation, and an enhanced
overall final result. Leaving a jaw condi-
tion untreated until after the eruption of the
permanent teeth can result in a dental and/
or skeletal discrepancy that is too severe
to achieve an ideal or even an acceptable
orthodontic result. At that point, if treatment
is initiated after all or most of the permanent
teeth have erupted, the treatment regimen
has to adapt to the already established or
nearly established face.®

The keys to early intervention of patients
with impacting and potentially impacting
teeth include a clinical exam, cone beam
computed tomography (CBCT) imaging,
lateral and frontal cephalometric analyses,
dentofacial growth analysis, consideration
for maxillary skeletal expansion, diligent
monitoring of all erupting teeth, and timely
referral to an oral surgeon for tooth exposure
as necessary.

CBCT imaging is a key component to
comprehending the full extent of a patient’s

dentofacial anatomy and determining a diag-
nosis before embarking on treatment. The
better the radiographic imaging, the more
complete the diagnosis and understanding of
the complexity of the patient’s problem. The
availability of CBCT imaging makes traditional
panoramic radiography inadequate for eval-
uating and treating impacting or impacted
teeth due to the inherent distortions asso-
ciated with the traditional technique. Tradi-
tional panoramic images do not provide the
subtle details of tooth position, root form,
and dentoalveolar width necessary to diag-
nosis and treat impacting teeth.® The “power
of slices” provided by CBCT allows the clini-
cian to thoroughly evaluate the mesiodistal,
buccolingual, and vertical orientations of all
unerupted teeth. Canines that might appear
to be resorbing the lateral incisor roots on a
traditional panoramic radiograph may actu-
ally be just buccally or palatally positioned to
lateral incisor root with no resorption evident
when analyzed with CBCT.

Future dentofacial growth is another
key factor that requires consideration for
all young orthodontic patients. Patients
with the potential for growth should always
have lateral cephalometric and dentofacial
growth analyses performed. Many of these
patients with impacting maxillary teeth suffer
from horizontal and transverse maxillary
hypoplasia and therefore have the potential
for relative excessive mandibular growth.
McConnell, et al., established that
patients with maxillary canine impactions
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Table 1: Early treatment of patients with impacting and potentially impacting teeth

Key Steps

Clinical exam

Benefits

Reduce damage or loss of adjacent permanent teeth

CBCT imaging

Diminish the incidence of ankylosis

Lateral and frontal cephalometric analyses

Provide optimum alveolar bone support and morphology

Dentofacial growth analysis

Improved buccal root torque/angulation

Consideration for maxillary skeletal expansion because a significant maxillary constriction is often present

Enhanced overall final result

Diligent monitoring of all erupting teeth

Early interceptive treatment is not complete until the impacted teeth have erupted or are erupting normally based upon clinical review
and/or radiographic imaging

Timely referral to an oral surgeon as necessary

demonstrated a profound transverse ante-
rior arch deficiency.” Schindel and Duffy also
stated that patients possessing a transverse
discrepancy are more likely to have an
impacted maxillary canine than those without
the transverse deficiency.® They also stated
that the early mixed dentition is the best
time to assess a patient for potential canine
impaction. Imprudent permanent maxillary
tooth extraction can exacerbate anterior and
posterior crossbites following the full expres-
sion of facial growth.

Maxillary expansion should be routinely
considered because of the high likelihood
of a maxillary skeletal constriction and the
need for a complete diagnosis, including the
frontal analysis.>® Consequently, injudicious
extraction of deciduous teeth in these young
patients without early active orthodontic
treatment is ill-advised. Bazargani, et al.,
found a significant decrease in maxillary
arch length occurred at sites where decid-
uous canines were extracted with palatally
displaced canines compared to controls.™

Active early interceptive treatment of
patients with impacted and/or impacting
teeth is not complete until the teeth are
erupting normally based upon clinical review
and/or radiographic imaging. If it becomes
evident that the course of eruption of the
teeth in question does not improve in a
timely fashion, and damage to adjacent
teeth is imminent, then a referral to an oral
surgeon for early exposure and bonding
with a gold chain for guided eruption tech-
niques is warranted. Moreover, since these
patients typically possess significant maxil-
lary skeletal constrictions, diligent monitoring
of all erupting teeth is necessary because
additional permanent teeth can become
impacted.

Case report 1
This 8-year 4-month-old male presented

with severely impacted maxillary right lateral g, 2: piagnostic CBCT panoramic image revealing the impacted maxillary right lateral and central incisors and potentially

and central incisors (Figures 1-2). His case  impacting right maxillary canine
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Figures 3A and 3B: Diagnostic lateral cephalometric analysis and growth forecast to maturity without orthodontic treatment demonstrating the potential for excessive mandibular growth and
severe Class Il malocclusion

illustrates that maxillary permanent teeth can
impact at an early age and benefit from a
thorough diagnostic evaluation. This was his
second opinion with the original treatment
plan necessitating extraction of the impacted
incisors and implant replacement after the
completion of dentofacial growth. His CBCT
scan, taken on an i-CAT™ Next Generation
scanner (Imaging Sciences International), and
Ricketts’ lateral and frontal cephalometric
analyses and growth forecast, performed
by Rocky Mountain Orthodontics Data
Services® (RMODS®), indicated a potential
for a severe skeletal Class Ill malocclusion
due to the mandible and maxilla, a skeletal
lingual crossbite pattern due to the maxilla,
the need for extended treatment due to prob-
able excessive mandibular growth resulting
in an anterior crossbite, and severe Class |lI
malocclusion (Figures 3-5). Extraction of the
impacted right maxillary incisors would only
have exacerbated the potentially developing
Class Ill malocclusion, and would have had a
devastating outcome for this patient.

His early interceptive orthodontic treat-
ment plan included maxillary expansion
with a bonded expander, fixed appliances,
and timely referral to the oral surgeon for
exposure of the right central incisor and
canine that were bonded with gold chains
for guided eruption techniques. Shortly after
the cessation of active maxillary expansion,  Figure 5: Diagnostic axial 3D image illustrating the rotational orientation of the impacted right maxillary lateral and central incisors

Figure 4: Diagnostic frontal 3D cephalometric image
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Figures 6A-6B: BA. In the progress CBCT panoramic image at 28 months, after the start of treatment, the right lateral incisor root appears to have resorbed. 6B. However, the arch sectional
image of the maxillary right lateral illustrates an intact lateral incisor root

the right later incisor erupted, eliminating the
need for surgical exposure. The expander
was removed after 9 months, and the right
canine and central incisor were exposed and
bonded. After 15 months of treatment, the
canine and central incisor erupted.

Twenty-eight months after the start of
treatment, a progress CBCT scan was taken.
Initially, it appears as though the right lateral
incisor root has suffered significant resorp-
tion (Figure 6A). Upon further inspection, via
the “power of slices” with CBCT imaging,
it is evident that the lateral incisor root is
severely proclined due to the initial positions
of the canine and central incisor, but the root
is fully intact with no resorption (Figure 6B).
It would take a total of 46 months of orth-
odontic treatment to upright the right maxil-
lary lateral incisor while competing against his
excessive mandibular jaw growth (Figures 7
and 8). Follow-up care on this patient will only
require comprehensive orthodontic treatment
including additional maxillary expansion and
fixed appliances. Timely early interceptive
treatment, with guided eruption of the maxil-
lary right canine and central incisor, no longer
results in a severe skeletal class Il malocclu-
sion, anterior crossbite, damage to adjacent
teeth, or the need for implants.

Case report 2

This 8-year-old female initially presented
with severe crowding, premature loss of the
maxillary right deciduous canine and right
first deciduous molar, and partial anterior
crossbite (Figure 9).

Review of her CBCT imaging, lateral,
frontal, and dentofacial growth analyses
revealed significant mandibular retro-
gnathia, tendency for a skeletal open bite,
and lingual crossbite pattern due to both  Figure 8: Progress panoramic image 46 months after the start of treatment demonstrating intact right maxillary lateral incisor root
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jaws, and potentially impacting maxillary
canines (Figure 10).

Her early interceptive treatment involved
maxillary expansion with a bonded expander
and fixed appliances to create space for the
potentially impacting canines. Six months
after the start of treatment, her expander was
removed, and a CBCT scan was taken to
monitor the eruption paths of the canines
(Figure 11A). The CBCT imaging revealed
that the canines were continuing upon their
same, potentially destructive, eruption paths
and consequently, she was referred to the
oral surgeon for exposure and bonding
of the canines for guided eruption. CBCT
imaging is invaluable in cases like this one
since it not only revealed the buccal posi-
tion of the canines but also that the incisor
roots were intact (Figures 11B and 11C).
Note that even with maxillary expansion, it
is evident that canine impaction was immi-
nent. Successful surgical exposure of the
canines is more reproducible with improved
imaging. Bilateral exposure of the canines
was accomplished 6 weeks after expander
removal. Elastic cord was attached to the
gold chains and the upper archwire. Nine
months after surgery, 16 months after the
start of treatment, the canines erupted. The
patient was debanded 29 months after the
initiation of treatment, and the result was
maintained with upper and lower removable
Hawley retainers (Figures 12 and 13). The
possibility of damage to the adjacent lateral
incisor roots and/or permanent tooth extrac-
tion would have likely occurred without early
treatment.

Note that not all early treatment cases
with impacting or potentially impacting teeth
require surgical intervention. See Case report
2 from the CE article “The fundamental
objectives of early interceptive treatment”
in the 2015 January/February edition of
Orthodontic Practice US.° In that case report,

Figure 11A: Progress 3D panoramic image on the day of RME removal, 6 months after the start of treatment
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Figures 11B-11C: Progress 3D arch sectional images on the day of RME removal
of the right and left lateral incisor roots revealing no evidence of root resorption
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early interceptive treatment prevented the
impaction of both maxillary canines and
significantly improved the eruption path
without surgical exposure.

Patients such as these can be extremely

challenging, but the rewards for the patient
and the orthodontist are immeasurable.
Remember, we are treating patients who will
be using their smiles for a lifetime. [

1.

Figure 12: Interim deband photos; treatment time of 29 months
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Figure 13: Interim deband 3D image displaying intact maxillary lateral incisor roots and very acceptable root parallelism after early interceptive treatment
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