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Short description
� is course contrasts the current symptom-driven 
approach to interceptive orthodontic treatment 
with a new approach that focuses on diagnosing 
and treating the etiology of the malocclusion.  
� e presented clinical case study demonstrates 
the results that can be achieved with an etiology- 
based approach to the interceptive treatment of 
preadolescent patients.

Synopsis
For more than 100 years, orthodontists have 
debated the value of interceptive treatment, 
especially as it pertains to the management of 
crowding in preadolescent patients who pres-
ent in the early mixed dentition.  � e existing, 
antiquated paradigm is one that focuses on 
treating the symptom, but it is time to shift that 
paradigm to one that is more proactive and less 
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reactive—one that focuses on the diagnosis and 
treatment of the etiology of the malocclusion.  

From an evolutionary perspective, dental 
crowding is a relatively new phenomenon that 
has largely emerged over the past 300 years. 
�e dramatic increase in the prevalence and 
severity of dental crowding in preadolescent 
patients is the result not of increases in tooth 
size but the narrowing of the dental arches, sec-
ondary to environmental factors such as airway 
obstruction and a soft diet. As such, when we 
focus solely on addressing the crowding, we are 
incorrectly taking a symptom-based approach to 
treatment. Instead, we must �rst determine the 
underlying etiology of the malocclusion and then 
develop a treatment plan to address it. When we 
do, we can have a profound, life-changing impact 
on the physical and psychological health and 
well-being of our patients.

Learning objectives
At the end of this course, you should be able to:

1. Recognize the paradigm shift occurring in 
the diagnosis and treatment of malocclusion 
in preadolescent patients.

2. Describe the interconnectivity of the struc-
tures of the craniofacial complex as it per-
tains to the development of malocclusion.

3. Correctly identify the etiology of dental 
crowding in preadolescent patients.

4. Explain how airway obstruction can con-
tribute to the development of malocclusion.

5. Recognize the clinical signs of airway 
obstruction in preadolescent patients. 

6. Develop an etiology-based treatment plan 
for a preadolescent patient who pres-
ents with dental crowding in the early 
mixed dentition. 

Introduction
�omas Kuhn, an American philosopher of 
science and historian, stated that science does 
not evolve gradually toward the truth. Instead, 
it has a paradigm that remains constant before 
going through a shift when current theories 

can’t explain some phenomenon and someone 
proposes a new theory. Kuhn de�ned a para-
digm as a universally recognizable scienti�c 
achievement that, for a time, provides model 
problems and solutions to a community of 
practitioners. He argued that the masses will 
continue to follow the paradigm and do what 
they think is true while refusing to admit that 
what they’re doing does not work. Further, it 
takes someone to come along and show that 
the old approach is no longer valid to shift 
the paradigm.1

�e current approach to the interceptive treat-
ment of crowding in the early mixed dentition 
(i.e., extracting teeth, rapid maxillary expansion, 
space maintenance or observation) is a paradigm 
that has remained constant for decades and 
continues to be followed, even though it neglects 
to address the etiology of the malocclusion and 
often yields less-than-ideal results. 

As scientists and physicians of the oral cavity, 
it is incumbent upon us to break free from the 
existing symptom-based paradigm as it relates 
to the interceptive treatment of preadolescent 
patients. Further, we must shift the paradigm to 
one that focuses on diagnosing and proactively 
treating the etiology of the malocclusion.

Big teeth vs. small jaws
Dental crowding is one of the most common 
issues seen in our preadolescent patients. While 
crowding is technically de�ned as an inconsis-
tency between tooth size and arch dimension, 
that simple de�nition says nothing about the 
etiology of the condition. In other words, is the 
crowding the result of teeth that are too big for 
the dental arch, or a dental arch that is too small 
to accommodate the teeth? Numerous studies 
have been published over the past 60 years in 
support of the latter. 

In 1964, Mills concluded that the etiology of 
crowding was most often narrow arches, because 
little variation exists between crown diameters 
of persons with and without malalignment.2 In 
1981, McKeown reported that arch width and 

55JUNE 2023  | |  ORTHOTOWN.COM

OT0623_DeLuke_CE_Airway.indd   55 5/26/23   12:23 PM



crowding are strongly correlated and concluded 
that a narrow arch predisposes one to crowding 
of the teeth.3

In 1983, Howe, McNamara and O’Connor found 
no signi�cant di�erences in tooth sizes between 
crowded and noncrowded groups, regardless of 
whether tooth size was compared individually or 
the mesiodistal sums of all the teeth in the arch 
were used.4 Additionally, in 2018, Indriyanti and 
colleagues found the primary predisposing factors 
of crowding to be intercanine width, �rst primary 
intermolar width and alveolar arch width.5

It’s all connected
�e interconnectivity of structures of the cra-
niofacial complex was recognized in the early 
20th century. In an article published in 1928, 
Holtzman acknowledged the important roles the 
tongue and cheeks play in the development of 
normal arch width. Holtzman stated: “�e nor-
mal action of the tongue and cheeks is in a great 
measure responsible for the shape of the arch. 
When the mouth is closed, the tongue lies in the 
�oor of the mouth and the force of the atmo-
spheric pressure sucks the dorsum of the tongue 
against the hard palate. �is �attens the roof of 
the mouth. As the teeth erupt, the pressure of the 
sides of the tongue pushes them outward until 
the force is equaled by the inward pressure of the 
lips and cheeks.”6 

Research on craniofacial growth and devel-
opment published in the 1960s further sub-
stantiated this concept. In 1962, Melvin Moss 
introduced the Functional Matrix �eory, which 
states that form follows function and, as such, 
the functional demands determine the �nal 
shape of osseous structures in the head and 
neck. �is has also been referred to as “compen-
satory growth.” 7

In 1966, Enlow declared that the growth of the 
facial region is linked to that of other structural 
components and any alteration of one part of the 
craniofacial complex produces an equal alter-
ation in another part, which in turn creates a 
functional imbalance.8

It is essential that orthodontists be aware of 
the environmental factors that contribute to this 
functional imbalance and subsequent compensa-
tory growth in our preadolescent patients.

The role of the airway in the 
development of malocclusion
In the late 1970s and early 1980s, Harvold studied 
the impact of nasal passageway obstruction on 
the facial growth and development of rhesus 
monkeys.9,10 Harvold found that monkeys who 
had silicone stu�ed deep into their nasal cavities 
for six months developed narrower dental arches 
and more vertical facial growth than monkeys 
without obstruction. He then extended the trial 
period to two years and the results were even 
more profound, which led him to conclude that 
patients who are mouth breathers have more 
severe malocclusions, especially as it relates to 
transverse discrepancies and dental crowding.

While kids don’t typically have silicone stu�ed 
in their noses, many children do su�er from 
obstruction of the nasal passageways secondary 
to allergic rhinitis (AR). AR is the most common 
immune-mediated disorder in childhood, and it’s 
estimated that AR a�ects up to 40% of children.11

AR causes turbinate hypertrophy (TH), which 
can obstruct the nasal passageways; in fact, a 
2019 study of 544 children between the ages 
of 3 and 10 found that the prevalence of TH in 
children with AR was 81%!12 If AR a�ects 40% of 
children and 81% of those a�ected have TH, we 
can assume that approximately one out of every 
three of our preadolescent patients is experi-
encing some degree of nasal obstruction from 
turbinate hypertrophy.

Furthermore, in school-age children, the prev-
alence of adenoid hypertrophy was reported to 
be 34.46%13 and the prevalence of tonsillar hyper-
trophy was found to be 11%.14 �is hypertrophy of 
the lymphoid tissue often leads to upper airway 
obstruction with sleep-disordered breathing that 
ranges from mouth breathing, snoring and upper 
airway resistance syndrome to severe obstruc-
tive sleep apnea.15
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When nasal breathing is obstructed, the nasal 
passageways and sinuses become underused 
and underdeveloped, leading to increased mouth 
breathing, further restriction of transverse devel-
opment of the dental arches, and insu�cient 
space for the tongue. �e tongue is then forced 
inferiorly and posteriorly, where it can constrict 
the oropharyngeal airway and worsen the mouth 
breathing, especially when the patient is lying in 
a supine position.16

As the mouth breathing and snoring worsen, 
the transverse development of the arches 
continues to restrict. �e modern soft diet and 
resulting weak tongue further exacerbate this 
negative cycle of aberrant facial growth (often 
referred to as “masticatory adaptation”),17–23

exemplifying the interconnectivity described by 
Moss and Enlow many decades ago. We see this 
every day in our practices when young patients 
present with narrow arches and signi�cant 
dental crowding. 

The solution
Our traditional approach to the treatment of 
the aforementioned patient is one where treat-
ment decisions are based upon the symptom 
(i.e., crowded teeth). Instead, we need to shift to 
a treatment approach that focuses on the etiol-
ogy (i.e., narrow arches secondary to environ-
mental factors). As such, our priority must be to 
address the environmental factors contributing 
to the malocclusion and normalize arch width, 
especially in the anterior and middle thirds of 
the arch.

Sample case
Let’s look at this patient, 8 years and 10 months, 
who presented with the mother’s chief com-
plaint of “crowded teeth.” �e patient is Class I 
with a relatively normal OB/OJ and no posterior 
crossbite, yet she has moderate-severe anterior 
crowding and the maxillary canines are erupting 
toward the roots of the lateral incisors (Figs. 1–4). 
Our airway questions con�rmed that she is a 
mouth breather and snorer, but the adenoids 

appear normal on the ceph and the palatine 
tonsils are not enlarged. 

�e existing paradigm says to base your treat-
ment decisions on the management of the crowd-
ing/symptom. As a result, a common treatment 
plan would look something like this: 
• Immediately send patient for extraction of 

all C’s.

FIG. 1

FIG. 2

FIG. 3

FIG. 4
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• Monitor the patient periodically until she is 
in late-mixed dentition.

• If she “grows well” and you think you can 
preserve enough arch length to accom-
modate the permanent teeth, insert space 
maintainers in the late mixed dentition in 
an e�ort to preserve the e-space and treat 
the case non-extraction. 

• If she doesn’t “grow well” and crowding 
becomes severe, extract four premolars. 

Yet does preserving e-space or extracting 
premolars address the actual etiology? In other 
words, is the etiology of her crowding loss of arch 
length and/or large teeth?  As you look past the 
teeth, you’ll notice that she has narrow, V-shaped 
arches, large buccal corridors, a high/vaulted 
palate, a vertical growth pattern, insu�cient 
space for the tongue, “tired eyes” with allergic 
shiners (indicative of atopy), erythematous gin-
gival margins in the maxillary anterior sextant 
(or “chapped gums,” as I like to say), and adher-
ent plaque on the incisors—the latter two being 
symptoms of mouth breathing/snoring. 

A low-dose CBCT is an invaluable diagnos-
tic tool that allows us to obtain signi�cantly 
more information than traditional 2D imaging. 
While it con�rms that there is no obstruction 
of the nasopharynx (Fig. 5), we detect moderate 
turbinate hypertrophy in the nasal passageways 
(Fig. 6) and signi�cant restriction of the oropha-
ryngeal airway space (Fig. 7), providing us with 
a better understanding of the etiology of the 
presenting malocclusion.

Using this information, we can develop a treat-
ment approach that addresses the etiology:
• Refer patient to the allergist for evaluation of 

turbinate hypertrophy and atopy.
• Place bite ramps and full braces with broad 

archwires to develop the arches, normalize 
arch width and create space for the tongue 
and the permanent teeth (Fig. 8).

• Retain with Essix C+.
Figs. 9–13 show the results that were achieved 

in just 14 months after only six adjustment visits 
(eight total visits including bond and debond). 

Notice the resolution of the crowding as well as 
the redirection of teeth #6 and #11 away from the 
roots of the permanent lateral incisors. Further, 
notice the improvement in both the interin-
cisal angle and lip fullness relative to Rickett’s 
E-plane. Amazing changes were also achieved 
in her facial aesthetics, tongue space, tired eyes, 
and allergic shiners (Fig. 14). Which child do you 
believe looks healthier? 

FIG. 5

FIG. 6

FIG. 7

FIG. 8
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�e occlusal pictures (Figs. 15 and 16) demon-
strate that the braces and wires achieved our 
objective of minimal expansion across the 
posterior teeth and signi�cant expansion in the 
middle and anterior thirds of the arch, and the 
coronal CBCT slices (Figs. 17–21) show the mag-
nitude of those changes. Furthermore, Fig. 18 

FIG. 9 FIG. 14

FIGS. 15 AND 16

FIG. 17

FIG. 18

Pretreatment

Posttreatment

Pretreatment

Pretreatment

Pretreatment Pretreatment

Pretreatment
Pretreatment

Pretreatment

Posttreatment

Posttreatment

Posttreatment Posttreatment

Posttreatment
Posttreatment

Posttreatment

FIG. 19

FIG. 20

FIG. 21

FIG. 10

Pretreatment Posttreatment

FIG. 11

Pretreatment Posttreatment
FIG. 12

Pretreatment Posttreatment

FIG. 13
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demonstrates the reduction in the height of the 
palatal vault, the increase in tongue volume and 
the reduction of the buccal corridors.

Regarding the airway, the allergist diagnosed 
her with seasonal allergies and placed her on a 
steroid nasal spray and Zyrtec taken as needed. 
You can see the improvement in the nasal pas-
sageways in the posttreatment CBCT slice (Fig. 22) 
and the signi�cant increases in total airway 
volume and minimum area (Fig. 23). �e combina-
tion of managing the allergies and creating space 
for the tongue caused the mouth breathing and 
snoring to completely resolve. �at’s the power of 
treating the etiology versus managing the symp-
toms. We truly changed this little girl’s life!

Lastly, the Phase I retention photos (Fig. 24), 
taken more than a year after the debond, demon-
strate that the orthodontic results are beauti-
fully stable when maintained with only Essix 
C+ retainers. Further, the mouth breathing and 
snoring have not returned.

In reviewing this case, it is important to 
consider the following questions: Which if 
any of the changes we made would have been 
achieved had we treated her in accordance with 
the existing paradigm described above? Would 

Pretreatment

Pretreatment

Posttreatment

Posttreatment
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she have stopped mouth breathing and snoring? 
Would her allergies have improved? Would her 
tongue space have increased? Would her canine 
eruption pattern have normalized? Would her 
soft-tissue pro� le have improved? Would her 
smile aesthetics have improved so signi� cantly? 
Would her self-con� dence have improved? I con-
tend that the answer to all these questions is a 
resounding “no.”

Patients, parents, team members and doctors 
love this approach, and incorporating it into your 
practice will allow you to change more lives and 
� nd more joy in the treatment of preadolescent 
patients than you imagined possible. It is time to 
embrace the new paradigm!

In the next course, we’ll explore why slow 
expansion with braces and wires is a superior 
approach to RME in preadolescent patients, as 
well as present additional cases treated with this 
approach. OT
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Stay tuned for Part 2
In Part 2 of this series, Dr. Michael K. DeLuke will 
explain the drawbacks to some of the typical 
approaches many orthodontists would take to 
treat cases similar to the one in this article, and 
share additional case studies that illustrate a more 
e� ective way of treatment.
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