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Foreword

It is fascinaring to see the efforts of a third-
generation  orthodontist examining  the
history of his specialty and artempring to
help his colleagues build on the contribu-
rions of the past and creare a new future, The
author learned much about dennistry sicting
ak TI'H: F':lf[' L'I'f I'Ilh ﬂfﬂﬂdfﬂt |'u:r El'ld :FE['I'H."T EI'Id
also benefited tremendously from his denral
educarion, where he was cxposcd to the
teachings of Morton Amsterdam, Robert
Tisor, and several other legends who com-
prised the faculty of the University of Penn-
sylvania School of Dental Medicine at the
end of the twentieth century.

Ar times, the author appears to be an
wonoclast as he examines the WrIEIngs of the
fathers of orthedontics, bur he has the unigue
talent of taking imporrane and time-honored
valuable information and blending it with
more recent data to help clinicians pur their
rreatment plans on a sound biological basis
that embraces the technology and evidence
of the rwenty-first century. The quality of
understanding and reviewing the history of
a discipline 15 extremely useful in contri-
buting to the teaching and advances of a
subject and thus an important strength of
this volume.

One of the critical themes of this book is
the belief thar there 15 more to orchodonrtics
than the occlusion of the dentition. A major
part of this writing is devored 1o the rotal
evaluarion of the patient. The author goes o
great lengths to detail the examination pro-
CE“’IJI.IFI‘.'E-, Tk li}]'ll}' il'ltfi.(]rﬂ”}' I'.ll.'lt 3[5” tht
extraoral evaluation of the face and particu-
larly the individual’s smile. The methodol-
ogy imvolved in the clinical examination of
denrofacial traits is carefully described in
Chapter 3. The reader is given detailed tech-
nigues to observe and classify these charac-
teristics, and grear attention is devored o che
different aspects of the patient’s smile, The
collected data relative to the examination of
dentofacial rissues and the smile are described
with methods useful to the therapist, In the
patient evaluation, great emphasis is placed
on the patient™s wishes as well as his or her
needs. Bringing the patient’s desires into
consideration is of tremendons importance
because treatment actually places the indi-
vidual in rhe role of co-management wirh
the therapist, This i1s ohvious not only in the
area of personal oral hygiene bur also with
compliance in the long-term maintenance
phase. The author also reflects his training
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by stressing the recognition of periodontal
health as well as the use of materials,
which play a major role in the mainte-
nance of the case.

The major part of this text is devoted o
studying the patient in great deeail. The col-
lecrion of dara prepares the therapist
develop a treatment plan, and significant
time goes into this phase. Chapter 2, Com-
municarion in Orthodonrics, is masterfully
presented and has grear application fo all
aspects of dental medicine. When one
observes the section devored to the examina-
tion and evaluation of the face and the smile,
it is clear that this informarion not only is of
great value to the orthodontist bur also has
great importance in the treatment of the
advanced restorative cases considered for
periodontal prosthesis and other major oral
restorations. One sees the benefit of utilizing
these chapters in teaching residents and
eraduate studenes in  prosthodontics and
restorative dentistry, Bringing the patient's
wishes into the evaluation procedures should
apply o all areas of dental medicine.

The variety of cases discussed in Chaprer
6 cnables the reader to see the synthesis of

information gained in earlier chapters and
applied to the patient. The illustrations
are quite uwseful and well done, and the
descriptions of the emhancements for each
case are of value to the student. It is refresh-
ing to have a new text in this feld thar is
nor advocaring new appliances or marerials
in solving the problems of paticnts. The
author is to be praised for bringing this
informarion to the atrention of the profession
and introducing it in the new and modern
orthodontics.

The informarion provided in this text has
been used in the awthor’s clinical pracrice
and has been part of his teaching activities
with postdoctoral orthodonnc students with
great success, D, Ackerman'’s contribution
tor the literature and his presentations ar sci-
entific meetings have been received with
enthusiasm and strong interest.

D. Waleer Cohen, DDS

Dean-Emeritus, University of Pennsylvania
School of Dental Medicine

Chancellor-Emeritus, Drexel University
College of Medicine
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Preface

Enbancement Orthodontics: Theory and
Practice represents the encapsulation of a
10-year odyssey in search of clarification as
towhat defines orthodontic health and ortho-
dontic need. It has been colored by my
experiences in orthodontic residency, private
practice, research, lecturing, and teaching.
Before applying to orthodonnic residency in
1997, 1 posed a single question to my tather,
a second-generation orthodoneist:  “Does
orthodontics really work:™ He irreverently
answered, *No, not really.” From that point
forward, we engaged in an ongoing conver-
sation discussing the nature of orthodonrics
and the reasons why patients seek our ser-
vices, After 10 years, | can hnally appreciace
his markedly cvnical answer relared two
success in clinical pracrice. The root of frus-
tration has been our inability to reconcile the
fact that pavients approach orthodontic
health, orthodontic need, and orthodonric
outcome from an entirely different perspec-
tive than orthodontises.

The enhancement orthodontic model pre-
sented in this work offers a fresh perspective
on the nature of orchodontics and its role in
contemporary society. The reader will learn
thatsuccessinorthodontictrearmentis depen-

dene on striking a balance between servicing
the needs of the patient and exercising sound
professional judgment. In order for the
orthodontist to achieve any level of success,
they musr regard rhe patient as a co-decision
maker., When practiced in this interactive
patient-centered model, 1 am pleased o say
that orthodonrics does indeed “work,™

In the tollowing chapters, the reader will
be offered a theoretical and practical model
for the enhancement of dentofacial traims
through orthodontic trearment. This work
should be viewed as a clinical narrative
rather than a texr or atlas. lis formar is
intended to fArst explain the theorerical
undtrpinnings of wh}' paticnts seek ortho-
dontic treatment and rthen demonstrate
through case analysis pracrical stracegies for
achieving successful enhancement of varia-
tions in denrofacial trairs. When appro-
priate, I will mention specific technologies
and products that I have wsed in practice.
In no way do [ have any financial interest
in these proprietary goods other than in
their ability to aid the practice of enhance-
ment  orthodonties.  Although  all of my
patients were treated with fixed labial pre-
adjusred appliances, many of the treatment

Copyrighted maierial



Preface i

outcomes could have been achieved by
using other appliance types and techniques
currently  being sold in the orthodontic
marketrplace.

It is my hope that this book will demysiify
the nature of orthodontics and enliven the

reader’s interest in participating in enhance-
ment health care.

Marc Bernard Ackerman
Bryn Mawr, Pennsylvania
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Introduction

{ want you to realize that in adopting this spe-
clalty o must be something wmore than @ mere
meechanic , ., You not omly make your patient
physically better, bur you contribure ro bis self-
respect and o i .l!.li::'ﬂu.l'_'_r'. Witk limits, you can
transform a face from inharmony of feature to
symemetry, from ugliness to comeliness, and from
a repulsive expression to a winking one. [Norman
W, Kingsley, December 3, 1908, m a letter to the
Alumni  Sociery  of the Angle School of
Orthodontia)

Enbancement Orthodontics: Theory and
Practice is a radical deparrure from the con-
ventional approach to orthodonrtics. In prac-
tice, most of our patients are simply seeking
improvement of a recognizable variation n
a dentofacial trait or mixture of traits and
are mot I'.It.‘l:l:!.‘ial’i]j-‘ secking a com pll:tl: remake
of their entire occlusion. A demtofacial trait
is hercin defined as a hard- or soft-rissue
characteristic or combination of characteris-
tics, which distinguish an individual's facial
appearance and determines their level of oral
and social function. Many patients who
would have been heretofore classified as
within the range of “normal®™ variation are
now asking to go beyond normal. Conse-
quently, present-day orthodontic diagnosis
and treatment planning is being driven by
the patient and society's perceptual and

wiv

morphologic ideal rather than a comparative
assessment of a patient’s anaromy/morphaol-
ogy relative to outdated normative standards.
Orthodontic trearment need is best defned
by a patient’s level of disability arising from
variation in dentofacial trairs. In order to
understand the genesis of this novel ortho-
dontic model, we must first appreciate
the conceptual evolution thar occurred in
the last century of modern orthodontic
pracrice,

Historically, the modern specialty  of
orthodontics was nurtured in the womb of
prosthetic dentistey, In that bygone era,
acclusion was the glue that bound the fabric
of dentistry together. The intact dentition
was the exceprion rather than the rule and
the aspiration of the late nineteenth-century
L'Itntiﬁ-l' was [ Create an [JL"L".UH-E' ‘.ili.'I'H."I'I'.It
for the prosthetic rehabilitation of rthe
mutilated denrition. Perhaps the defining
moment in Vicrorian dentistry was the intro-
duction of Edward Angle’s concepr of normal
occlusion and its application to the narural
dentition I:J’Lngh.- 1899). It would largely
determine the rrajectory of orthodontic
theory, research, and pracrice for the nexr
hundred years.

While Angles formula was brilliant in s
simplicity, it was ar the same time severely
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limired in its one-dimensional classihcarion
of the human dentition. More important,
Angle and his peers suffered from a type of
nineteenth-century fundamentalism, belioy-
ing that the goal of orthodontic treatment
was the artainment of nature’s intended ideal
form. The Achilles heel of Angle’s orthodo-
ntic model was its total disregard for the
ubiquity and normality of human variation.
When viewed in light of current knowledge
and a century of experience, we recognize
that nature in no way intends for the ortho-
dontist to achieve perfection, bur rather it
often grapples with the orthodontist trying
to achieve perfection. Nature imposes a
series of limitations on the orthodontist’s
ability to modify any given dentofacial trair,
Norman W. Kingsley, the predecessor of
Angle and the “father of arthodontia,™ con-
cluded, “The perversity and contrariness of
inanimate things is proverbial and nowhere
more strikingly exhibired than in the effort
of Nature, when forcibly diverced, to return
to its former condition™ (Kingsley 1908,

The vast majority of orthodontic research
efforts through the larcer part of che rwenti-
eth century focused primarily on under-
standing “normal” growth of the craniofacial
skeleton and the skeleral hard-tissue limira-
tions afﬁ:cting arthodontic treatment, It was
postulated that if orthodontises could under-
stand the sequence and timing of craniofa-
cial growth and development, then they
could appropriately time the application of
mechanical devices o alter, augment, and
even reverse any hard-tissue deviation from
“normal.” Recent randomized clinical trials
in orthodontics have demonstrated thar
although growrh modification cherapy can
elicit clinically detectable change in the short
term, there is no evidence that it is main-
tained in the long term (Wheeler er al. 2002,
Tulloch et al. 2004),

In essence, orthodontists have learned that
it is really the soft tissues thar regulate thera-
peutic modifability in orthodontic treatment
{Ackerman et al. 1999). Several aspeces
related 1o soft-tissue form and Ffuncrion
largely determine the boundaries of dental

compensation for an underlving skeletal
problem, that is, the pressures exerted by the
lips, cheeks, and rongue on the teeth, the
periodoncal  arrachment  appararus, che
muscles and connective tissuc components of
the temporomandibular joint, and the con-
tours of the integument of the face. Thus, the
climician’s goal in orthodontic diagnosis and
treatment planning has been to discern the
patient’s limits of soft-tissue adapration, rel-
ative to the denral and skeleral changes
needed o satisty their desired dentotacial
curcome. The extent to which the patient’s
morphology varies from their perceived ideal
will determine whether or not orthodontics
alone or orthodontics in combination with
other modalities will be needed o fulfill
their expectations of treatment.

Today, the role of the clinician engaged in
the practice of orthodontics is to act as the
change agent for enhancement of dentotacial
traits. When viewed in this context, any
treatment rendered will be based on patient-
directed objectives. Orthodontists are neither
occlusionises nor estheticians; they are merely
health professionals with the ability 1o
enhance a recognizable varanon in a dento-
facial trait or mixeure of traits, improving
the health and wellness of their parients.
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Orthodontics Defined

The primary goal for most patients secking
orthodontictreatment isa discernible improve-
ment in some aspect of his or her dentofacial
appearance. Orthodontic therapy, 1 their
way of thinking, is something that makes
vou look better and feel berrer about your-
self and perhaps enhances your ability o
socially interact with others {e.g., to find a
mate or make an impression with a potential
emplover). The dental profession has fostered
the notion that enhanced occlusion improves
the health and longevity of the dentition,
so in effect many patients seeking ortho-
dontic care state that their secondary goal of
treatment is an oral health benefr. Thus,
there is a significant disparity between the
end-user and the health provider’s percep-
tion of what drives orthodontic need. The
goal of this chapter is to define orthodonrics
relative to healcth and to describe the needs
of our specialty’s intended end-user, the
patient.

Thie Medicahzation ot Orthodontics

There has been an increasing trend in our
society to view naturally occurring biologi-
cal processes, such as menopawse, as

allments or illnesses. As such, these phenom-
ena are incorporated into medical pracrice
with various treatments, such as hormone
replacement therapy prescribed for a wvast
number of healthy women, In some instances,
such as aleoholism (“*drunkards™ are now
considered o have an illness), this trend is
undoubtedly enlighrened, yer in orher cases,
such as treating skin wrinkling during aging
as an ailment, this rend is highly suspecr,
particularly because the “problem™ affecrs
every man and woman in the world, This
trend has been called medicalization, and
there is a concern that the sphere of medical
practice is enlarging to include entities that
do nor legitimately deserve to be part of
medical pracrice. In some ways the notion
that any deviation in occlusion from the
theoretical ideal is abnormal represents med-
icalization of naturally occurring morpho-
logic  variation. Medicalization is  “the
tendency to conceive an activity, phenome-
non, behavior, condition, erc., as a disease or
disorder or as an affliction that should be
regarded as a disease or disorder: 1} people
suffer it {parienthood); 2) the causes are
physical and somatic not psychic; 3} it
requires and demands treatment aimed at
cure or relief of symproms; 4) at cthe hands
of persons licensed in the healing arts; and

Copyrighted maierial



| Orthadontics Defined

3) this conception of the condition will be
supported by sociery out of interest in the
health of its people™ {The President™s Council
on Bioethics 2003}, The traditional approach
of classiﬁfing malocclusion 15 a tvpe of
medicalization. The medicalized model of
orthodonrics is based on the rtheory thar
normal occlusion is the essential requirement
:I'-H-F {?rEhEJIIJ.EJI'.Iti.L' I'I.I."E.Ith.

The assumption is that there is a universal
standard of demtofacial mormality and, in
particular, one ideal occlusal scheme [con-
stellation of denral rraits) narurally occur-
ring in the species, which is correlated wich
superior oral health, function, and appear-
ance. Orthodontic health has been measured
relative to the amoune of divergence from a
Class 1 molar relationship with the mesio-
buccal cusp of the maxillary first molar in
the buccal groove of the mandibular frst
molar, the teeth within the arches aligned on
a line of occlusion, and very little overbite
and overjer {Angle 1899). Malocclusion, in
the orthodontic disease construct, refers o
any deviation of the teeth from ideal occlu-
sion, Unfortunarely, ideal occlusion has been
used synonymously with the term normal
ocelusion.

It has been postulared rhat deviarions from
ideal occlusion have a cauwsal relationship
with both dental decay and periodontal
disease. Many clinicians argue that it is
easier to clean straighr teeth [or those wich
ideal occlusion) than to clean “crooked”
teeth. However, recent dara suggest that an
individual's willingness and motivarion for
maintaining oral hygiene have a greater
impact on dental disease than does how well
teeth are aligned. That is, the effect of varia-
tion in tooth alignment on dental disease is
less important than the patient’s oral hygiene
status (Helm and Peterson 1989),

Several studies in the late 1970s that
exagmined a large number of orthodontically
rreated patients 10 o 20 vears post crear-
ment provide some data on long-term rela-
tionships berween  deviations from  ideal
occlusion and oral healch (Sadowsky and
BeGole 1981, Polson et al. 1988). In borh

studies, a comparison of parients who under-
went arthodontic treatment with untreared
individuals in the same age group demon-
strared a similar periodontal stams, despite
the wdeal type occlusions of the orthodonti-
cally treated group. There was no evidence
of a beneficial effect of orchodonric creat-
ment on ftuture perindontal health. In addi-
tion, routine orthodontic treatment does not
appear t© have an iatrogenic effect on rhe
pericdontium.  Long-term  studies  demon-
strate that physiologically sound orthodontic
trearment does not increase the likelihood of
larer periedontal manifestations, Although
case reports illustrating the etfeces of non-
physiologic orthodonric trearment exist in
the literature, there are no well-controlled
prospective studies regarding the predict-
ability of the periodontal rissue response to
any given orchodontic treatment.

It has also been suggested by some dentists
that even minor deviations from ideal occlu-
sion will trigger parafuncrional habits such
as bruxism and clenching. If this indeed
were the case, most individvals® occlusions
would need treatment to prevent rthe deve-
lopment of pain in the masticatory muscles.
Data suggest that because a large portion
of the population has moderare deviation
trom ideal occlusion {roughly 50-75%) and
tJ'Ii".'i- ]'ILlITIhI:T :l'-ﬂr t."i.l.'t'l:dli |.'I'IE amdount li}E tht
population with temporomandibular joint
dysfunction [TMD) {5-30%, depending
on the symptoms examined), it seems un-
likely thar variarion in occlusion alone is
the cause of hyperacrivity of the masrica-
tory muscles associated with the temporo-
mandibular joint (Greene 1993), In summary,
occlusion {Huang 2004), condvle position,
and orthodontic treatment (Gianelly 1989)
have not been demonstrated to  cause
ThID,

The last warmly held notion regarding
ideal occlusion concerns facial appearance.
It has been thoughr that the mosr funcrional
arrangement of the teeth along their lines
of occlusion produces the mose artracrive
faces. In the absence of an underlving ske-
letal disproportion or tooth sizefarch size
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Frgure 1.9 1t has been thought that the most functional arrangensent of the eeth abong their lmes of occlusson prodisces
the masd attractive {aces, In the ghsence ol an |,I-'1".ii"|'::. mit, skeletal |:Ii~;|1n:-5:-:'|rrir|'1 ar honth size—anch size discrepancy,
this hwpothesis uswally holds tree. However, whien there is an anteroposterior or vertical skeletal discrepancy or exces-
sives footh mass relative o arch perimeter, the orthodontic sooth mewvement needed 1o achieve ideal ooclusion bas o
compensate for that dispropertion, which resulis in dental expansion beyond the limits of the soft-fissee envelope and,
L |l|'|.‘~|ﬂ-:||.r|"'|'.|':.. COTTH PO S8 factal AEEREATANCe, r'l.|r|'|l|l.|:.;|| this pralsend nas a peai-ideal By pe o luesheam, her facial AP
ance is nepatively arfected by Ii|:| i'|-"|J|'|'||'u,'-Ir'|'u ¢, a long |lower facial -|-'ij_ll1l_ amd a rr'-.lﬁ-l'-~:.-|5.-:--:r|'-.'i|.rI'-.- divergent |1n':-||||,~

ta—El

discrepancy, this hypothesis wpsoally holds
true. However, when there is an anteropos
terior or a vertical skeletal discrepancy o
excessive tooth mass relative to arch perim-
eter, the orthodontic tooth movement needed
to achieve ideal occlusion has o compensare
for that disproportion, which resules in

dental expansion bevond the limits of the
soft-tissue envelope and, consequently, com
promised facial appearance (Fig. 1.1}

A more biologically valid concept of
normal (ideal) occlusion would include a
range of variation in the relevant denral trans
that are compatible with facial appearance
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and unimpaired oral function. It is currently
impossible to determine the poine at which
normal variation in many dentofacial traits
becomes abnormal or induces parthologic
function. The clinician must consider a
patient’s occlusion as one ingredient in the
recipe for orthodontic healch. [deal occlusion
is a good starting point for assessment of a
patient’s occlusion but not a practical end
point for aif patients. Unless variation in a
patient’s occlusion has a direct effecr on the
patient, dentists should no longer use it as
the “medical™ reason for orthodontic
treatment,

Psychosocial Considerations

Well-aligned teeth and a pleasing smile
afford positive social status, whereas irregu-
lar or protruding reeth are attached o nega-
tive status (Shaw 1281, Shaw eral. 19835), As
well, there 15 a linear relationship berween
straight teeth and judgments abour incelli-
gence, sincerity, and conscientiousness {Linn
1964), Children with severe varation in
dental eraits have the greatest desire for orth-
odontic treatment, alchough there is no dif-
ference in motivation for treatment berween
children with moderate variation in dental
traits and those with *normal™ denral crais
{Lewir and Virolainen 1968). In a clinic pop-
plation, it is the mother who often is the
deciding and motivating factor for seeking
orthodontic  treatment  for  her children,
Pﬂl’:l’.ltﬂ.] assessment {:I': nrthnduntic Ereat-
ment need is relared more to social facrors
{improvement in starus) than to objecrive evi-
dence of the severity of the problem (Baldwin
and Barnes 1963),

Oirthodonti H.1|1f|i1.1|1 Detined

In the early 19705, the Office of the Surgeon
General, United Srates Army, asked the
Mational Academy of Sciences-National

Research Council to recommend for wse in
military health care programs a definition of
orthodontic conditions that are seriously
handicapping and to recommend objective
climical criteria tor descrnibing those condi-
tions. The Army's desire for such advice
came from rhe direcrives thar regulared orth-
odontic care for chgible military dependents
antly if the condition being treated was seri-
ously physically handicapping. The Commir-
teeon Handicapping Orthodontic Conditions
{CHOC) was formed to address the ques-
tions of what constitures an orthodontic
handicap and who should qualify for orth-
odontic treatment. In their final report {The
National Research Council 1976), the CHOC
defined a *handicapping orthodontic condi-
tion™ as:

A clinically obvious physical abnormality of
tooth andfor jaw relationships. [t resules in dis-
abiliry characrerized by physical, emorional, and
social dysfunction. The measure of a person’s
degree of handicap is the exvent o which his dis-
abiliey affects him. Thus, a seriously handicap-
ping orthodontic condition 15 a  dentofacial
abnormalicy char severely compromises a person’s
physical or emotional healch, Physical health is
severely compromised of disability of the oral
tunction of breathing, speaking, or eating acoom-
panies the abnormality, especially if  rissue
destruction 15 occurring. Emotional health 1=
severely compromised if the abnormality cavses
others to react negatively, so that the person is
rreated differently by his peers becauwse of the
abnormality, or if the abnormality causes his self-
image and self-esteem to be affecred o sech an
extent that his life adjustment is alered.

The CHOC concluded that a relatively
small percentage {14%) of the pediatric popu-
lation had seriously handicapping ortho-
dontic conditions {The MNarvional Research
Council 19761, However, the CHOC recom-
mended that a range of handicapping orth-
odontic conditions should qualify for either
partial or full coverage under the milirary
and civilian health benefit,

By incorporating elemenes of physical,
mental, and social well-being into the defini-
tion of orthodontic need, the handicapping

Copyrighted maierial
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condition approach broadened the scope of
orthodontics to include psychosocial factors
that had been previously excluded from clini-
cal assessment, The demand for orthodonric
intervention hinges on an individual’s level
of physical and emotional disability. Unfor-
runarely, this view of orthodonric need was
never adopted into general clinical pracrice
or health care policy. However, it introduced
the concept of rreatment need being a func-
tion of individual handicap in the social
context.

Bioethical Perspective: Enhancement
Versus Therapy

As more and more patients are secking elec-
tive medical and dental trearments largely
aimed ar improvement of their appearance
and physical fitness, bioethicists have raised
questions related to the morality of providing
this type of health care (The President’s
Council on Bioethics 2003), Historically, the
primary role of the physician or dentist was to
act as a “healer™ of the sick. The goal of
therapy in medicine and dentistry has tradi-
tionally been to treat individuals with known
diseases, disabilities, or impairments, in order
to restore them to a normal state of health and
fitness. The goal of enbancement in contem-
porary medicine and dentistry has been to
alter the “normal™ state of rhe individual’s
hody or mind in order to angment or improve
his or her inherent capacities and physical/
social funcrioning. Bioethicises, to distinguish
berween morally acceprable and unacceprable
clinical interventions, introduced this contra-
distinction between therapy and enhance-
ment. Essentially, it was initially thoughr char
those interventions characterized as “therapy”
are ethically agreeable and those interventions
characterized as “emhancement”™ are echically
suspect. For example, gene therapy o cure
mulriple sclerosis is acceptable. However, gene
therapy to increase height in a person who is
unhappy with their short stature is suspecr.

Although the distincrion between therapy
and enhancement calls atrention to this
moral problem facing practitioners of ortho-
donrics, it is still ambiguous and not entirely
practical for clinical apphication. Enhance-
ment by definition generally signifies a quan-
titarive change, an increase in magnirude or
degree. Ir is quite subjective and abstract
relative to moral judgments. More impor-
tant, therapy and enhancement are overlap-
ping categorizations. All therapies  wirh
ELIL'IL":EE-':Ill Ooutcormes  ane rnhanr_'ing, 2Ven
though nor all enhancements wich successful
outcomes are  therapeutic, The central
problem in separating enhancement from
therapv is thar they are both inextricably
linked to the intrinsic difficuley in defining
health and the concept of normality.

I'.IL'finin:_; Health

The World Health Organization (WHO)
defines bealth as "a stare of complere physi-
cal, menral, and social well being and not
merely the absence of discase or infirmiey”
{(WHO 1946). When viewed in the context
of this definition of healch, any medical or
dental mtervention directed at the enhance-
ment of an individual’s physical, meneal, or
social well-being may be considered part of
healcth promotion and therapeutic in nature.
In the hope of clinicians using a standard
language and conceprual framework for che
description of health, the WHO created the
International Classification of Functioning,
Dvisability and Health (ICE) (WHO 2001).
The ICF provides a basis for definition, mea-
surement, and public policy decisions related
to health and disability, In the past, disabil-
ity began where health ended, and conse-
quently once one was labeled as disabled, the
focus became one’s level of dvsfunction
rather than one’s level of health. The ICF
recognizes that every human being can and
will experience a decrement in health and, as
a result, will experience some disability.
By shifring the focus from the criology of
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disability to the impact disability has on the
individual, the ICF places alf health con-
ditions on an equal plane, allowing them tw
be compared along the lines of health and
disability (WHO 2002),

Defining Disability

Historically, there have been rwo conceprual
models of disabilitv. The medical model
regards disability as an inherent aspect of the
individual, directly cavused by disease or
other health condition, which demands
medical intervention in the form of rreat-
ment by professionals. Disability in this
model requires medical trearment to “correct”
the probleim with the individual. The social
model regards disability as a socially creared
problem and not an inherent aspect of the
individual. In this model, disabiliry requires
a societal response because an adverse physi-
cal environment stemming from attitudes of
the society has created the problem. Each
model partially describes the complex nature
of disability. In all cases, disabilicy describes
the interaction beeween attributes of a person
and areributes of the overall conrext in which
the person lives. To wit, there are internal
components (medical] and external compo-
nents {social} of disability. Synthesizing the
core fearures of these rwo models, the ICF
offers a more useful model of disabilicy
termed the biopsyehosocial model,

The biopsychosocial model of health and
disability (WHO 2002) incorporates the
three differemt perspectives of health: bio-
logical, individual, and social (Fig. 1.2).

Disability and functioning are predicated
on the interactions berween an individual's
health conditionis) and contexrual facrors.
The contextual factors include both external
environmental elements (e.g., social ar-
rudes) and internal personal elements (e.g.,
gender, age, social background, past and
present experience, ¢te.), which can influence
how the individual experiences disability,
Esscntially, there are three levels of funcrion-

%

Figure 1.2 The biopsychosocial model of health and
disability, {Adapred from The Waorld Health Organiza-
ticen, 2002, Towards a commaon langeage for funciioning,
clisabiling and bealth: 1OF Geneva, Switzerland: World
Health Orpanization, )

ing classified by the ICF, First, there is func-
tioning at the level of the body part or parts.
Second, there 15 functioning of the whole
person, Third, there is functioning of che
whole person in a social context, [isability
involves dysfuncrion at one or more of these
levels causing impairments, activity limira-
tions, and participation restrictions. The
formal dehnitions of key terminology in the

ICF are listed below (WHO 2002):

m Body functions are physiologic functions
of body systems {including psychological
functions),

u Body structures are anatomical parts of
the boady such as organs, limbs, and their
COMPONENLS,

n Impairments are problems in body func-
tion or structure such as a significant devi-
ation or loss.

» Activity is the execution of a task or an
action by an individual.

w Activity limitations are diffculties an
individual may have in execuring
activitics,

w Participation restrictions are problems an
individual may experience in involvement
in life siruanons.
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Tabbe 1.4 Chrthadontic conditions and thedr effece on health and disahility,

Avoidance of certain
focds
Maone

Reluctance to smile

Mone
Mone

n Environmental factors make up the phy-
sical, social, and arritedinal environ-
ment in which people live and conduct
their lives.

Orthodontics Defined

Orthodontics is the specialized branch of
dentistry concerned with variations in den-
rofacial reaies char may affect an individuwal®s
overall well-being. A d'eﬂ.mfm::'m' trait 15
defined as a hard or soft tissue characteristic
or combinarion of characteristics char distin-
guish an individual's facial appearance and
determines his or her level of oral and social
funcrion. Orthodontic bealth is defined as a
consrellation of dentofacial traits consistent
with a state of complete physical, mental,
and social well-being; that is, the absence of
impairment, activity limitation, and parrici-
pation restriction. Orthodontic intervention
includes therapies that enhance a dentofacial
trait or traits, thus improving a person’s level
of health {wellness). An orthodontist must
recognize hard and soft rissue limitations
imposed by human variarion and communi-
care to the patient the extent to which ortho-
dontics alone or in combination with other
modalities of treatment may modify a den-
tafacial trait or traits.

Practical Application

If an orthodonric condition is clincally
detected by the doctor or perceived by the
patienr, it must be assessed relative to che
parient’s three levels of funcrioning: body
partis), whole person, and the individual in
the context of socieral values. A diagnosis of
a reduction in the individual’s state of orth-
odontic health is determined by the extent of
impairment, activity limitation, or parucipa-
tion restriction linked to the specific varia-
tion in their dentofacial traitfs) (Table 1.1).

The clinical examples in Table 1.1 illus-
trate thar different potential orthodonric
conditions  have sp:ciﬁc effects stretching
across one, two, or three levels of disability.
As a resuolr, there are different levels of inter-
vention linked to the three different levels of
orthodontic disabiliey (Table 1.2).

All  orthodontic  interventions  should
improve a patient’s state of healeh while at
the same time diminir.h:ing, the extent of their

disabiliry.

The Future of Orthodontics

Peer-reviewed journals have recently initi-
ated a call for evidence-based systemaric
reviews in order o summarize the large

Copyrighted maierial
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Tahbe 1.2 The levels of orthodontic disability and the

potential evels of intervention.

L._H.H d = L ; ..
Dhisability

Imgairment
(hedy part)

Activity limitation
iwhie person)

Participation restriction
inalividual-societal
context]

Evaluation
Patential referral 1o
other specialtios if
appropeiate
Evaluation
Dirthodontic trestmaent
Fotential seferral 1o
other specialtios i
appropeiate
Counseling
Evaluation
Cirthodaniie treatment
Potential referral to

other specialties if

apprupeiate
Counseling

Improved accesd o
oethodontic freatment
isochetal level)

Pubdic education about
variation in
denbofackal trais
(socketal level)

Public education about

 orthadontic treatment

Participation restriction is wsually 3 result of societal
attitudes, and intervention is directed al both the general
prstalic e 1Fve imadiviclual,

amount of literature that clinicians need o
assimilate into pracrice. Scientific studies are
weighted based on their valnerability to bias,
The hierarchy of evidence for therapeutic
interventions listed in ascending order of
bias are randomized controlled clinical trials,
nonrandomized controlled clinical trials,
cohort studies, case-control studies, cross-
over studies, cross-sectional smondies, case
studies, and consensus reports reflecring the
opinions of experts in a given field. For the
most part, medicine and denristry as a whole
have embraced the systematic review of the
literature and have begun to utilize evidence-
based strategies to educare current and furure
clinkcians.

Figure 1.3 The evidence-based clinical practice model.

In the evidence-based clinical practice
{(EBCP} model, there are three elements
required for the provision of evidence-based
care. First, the clinician must integrate cthe
best scientific evidence available into the
decision-making process. Second, the clini-
cian must apply his or her accrued clinical
experience to the decision-making process.
Third, the clinician must appreciate the
pratient’s prefen?m:e.i as they relate to their
treatment need(s) and assimilate this into the
decision-making process (Ismail and Bader
2004} (Fig. 1.3).

The EBCP model indicates whether to
apply interventions and which specific inter-
ventions to apply based on weighing benchrs
and risks, inconvenience, and costs within
the context of patient values.

The difficulries in applying EBCP 1o ortho-
dontics have been threetold. First, the vast
majority of literature in the specialty con-
tains a great deal of bias (poor study design)
and is focused on the “how-to perform™
orthodontic treatment rather than the “why
to perform®™ orthodonric trearment. Second,
the amount of literamure in the specialcy
regarding patient preferences is small, Third,
there is currently no consensus in rthe spe-
cialty as to the definition of orthadontic
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bealth and consequently the definition of
orthodontic need. The net effect of these
problems has been limited uwse and great
skepricism of EBCP,

Decision-making in climical practice s
not based wholly on evidence or experience,
It is based on pracrical reasoning called
clinical fudgment. Opponents in the current
dl."hﬂn.' "f'l'LI'LI.]d. EEI."I:E t]'l-a't tI'“:' ]'IEI.]ITIE.TI'L {:If d
good orthodontist is the capacity o exercise
sound clinical  judgment. This  essential
skill incorporates application of experience
and scrutiny of evidence, complementary
properties compatible in, and necessary for,
interpretative reasoning. Clinical judgment
determines whar is oprimal for that indi-
vidual at the time when the only available
evidence is extracted from averages. It is
perception based on experience with some-
times-scant scientific evidence to support
it. Scientific evidence alone may reduce,
bur not eliminate, uncertainty when making
clinical  decisions or  predicting  our-
comes, but clinical judgment refined by
experience is essential for sound clinical
decision-making,

In orthodontic practice, clinical judgment
involves an integration of clinical experience
and a sysremaric assessment of relevant sci-
entific evidence in the context of the paticnt’s
orthodontic condition, treatment needs, and
preferences. Clinical judgment is a skill {art),
using the best available evidence (scfence)
with societal and patient values (frams-
science) {Ackerman 1974), Owerall, the
proper method of clinical pracrice is reflec-
tive, experienced evidence-bolstered ortho-
dontics {Ackerman et al. 2004),

The future of orchodontics will require
new and innovative research to develop a
clinical database elucidating the factors gov.
erning orthodonric healch and  disability,
Orthodontists have plenty of mechanical
experience; we merely need to focus more on
our patents’ preferences and how sociery
views our profession. In the interim, the
tocus should be on improved communicarion
with our partients in order to provide the
enhancements they are secking.
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Communication
in Orthodontics

One of today's greatest challenges in ortho-
dontics is the acceprance of the ethical
imperative that empowers the parient or
patient'’s parents to serve as full parmers in
the decision-making process, Long gone are
the parernalistic days of “the docror knows
best.,” The resultant dilemma for dentists is
to balance advocacy for a patient’s poten-
rially ideal orthodoentic ourcome  while
respecting  the  panent’s right o self-
determination, which might entail a lower
expectation of orthodonric inrervention.
Self-detrerminarion in this context is an
individual’s right to control what happens to
his or her body. Thus, the conflict for the
orthodontist comes from wanting to perform
the highest level of orthodonncs possible
while at the same rime complying with the
patienc’s right to decide on whar treatment
alternative is best suited to his or her needs.
From a medicolegal standpoine as well as a
rreatment outcome point of view, the docror
must initiate a dialogue with the patient
or parent of the patient in order to jointly
construct a treatment plan thar sarisfes all
partics involved. The goal of this chapter is
to offer a serategy for successtul communi-
cation with patients {(andfor their parents)
scceking orthodontic treatment.

Slrategy for Successful
Communication in Orthodontics

Initial Patient Contact

Communication with the orthodontic patient
often begins with the call o the office o
schedule an initial examination appoint-
ment. The receptionist or treatment coordi-
nator should record important demographic
information abour the partient during this
telephone conversation. They should ask for
the patient’s age, address, dentist, source of
referral, and, if known, reason for referral
{Fig. 2.1].

The reSponses will ht]]:r the orthodontist
prepare the appropriate line of questioning
at the time of the inital examination. For
example, an orthodontist can often gauge the
patient s level of orthodontic awareness based
on how many other patients they treat in thar
patient’s neighborhood. They may also get a
sense for the patient’s orthodontic awareness
by knowing who referred the panient to the
othce, Referring dentists in the arca may
have a specihic referral pattern based on their
own orthodonric knowledge base and level of
clinical expericnce. The case or difficulty
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with which the staff can schedule the initial
examination will indicate how demanding
this patient or parent may be in the future
and perhaps how much cooperation can be
expected during active treatment. In the
author’s practice, the staft member concludes
the telephone conversation by explaining o
the parient or parent what occurs during the
initial examination. They are told that they
will receive, via mail, a personalized healch
questionnaire with a preaddressed, stamped
t'l'l"r'E]ﬂ]‘P-L" tJ'LHt tJ'I.l."}' 5]'H.:III|IJ. reEturn FTiUr i ] t]'ll:'
visit {Fig. 2.2).

The Health Questionnaire

The primary purpose of the health question-
naire in orthodontics is to help determine a
patient’s level of well-being. In keeping wirch
the World Health Organization’s definition
of bealth [see Chaprer 1), this instrument
should attempt to elicit the starus of the
patient’s physical, mental, and social well-
being. The component parts of the health
questionnaire are the patient’s chief concern,
psvchosocial status, growteh statws (it a child
or an adolescent), dental history, and medical
history, A thorough review of the healdh
questionnaire should be undertaken betore
meeting with the patient and/or parent.

Chief Concern

There are several reasons why patients seck
an orthodontic evalvation. As discussed
earlier, the patient may have a negative
awareness of a recognizable variation in a
dentofacial trait or traies. Less frequently,
the patient may have a detectable impair-
ment in oral function. However, one of the
more common reasons for patient referral is
“my dentist said that | need braces.” Tt is
helpful to ascertain whether the patient is
seeking informarion, immediate rreatment,
clarificarion of previously received informa-
tion, or conflicting information. In any of
these cases, the orthodonnst should be pre-
parcd to further discuss the nature of the

chief concern with the patient ar the inirial
CXAMINALI.

Psychosocial Status

The patient’s social and behavioral history is
exceedingly importane as it relates ro his or
her motivation for secking orthodontic rreat-
mene i.]'ld h]‘a i hET E."'G.FI:L'EET i.‘l.?]'l EJ:I'- Hrrl'lli.'l‘dﬂn-
tic rreatment. As well, the patient’s behavioral
history is a good predictor of the patient’s
ability to cooperate. The approach to dis-
cerning a patient’s psychosocial srarus
depends on whether the patient is a child, an
adolescent, or an adult.

The child or adolescemt orthodontic
patient’s motivation for treatment is either
external or internal. External motivation is
usually determined by pressure from another
individual, An example of an external moti-
vator is a mother who brings her child for an
orthodontic  evaluation  because she s
unhappy with the child’s dentofacial appear-
ance. Internal motivation is derived from
within the individual and 15 based on the
individual's self-concepr and perceived need
tor treatment. It is rare o find a child or
adolescent parient with purely internal moti-
varion. However, it is important that at some
level they place imporrance on the treatment
being performed. Perhaps the most impor-
tant guestion for the parent on the health
history 15, “Does the child or adolescent rec-
ognize a need for treatment?” In terms of
cooperation, the child or adolescemt who
teels that treatment is being done for them
rather than to them will be much more recep-
tive to the orthodonrst’s demands. The
health questionnaire should ask open-ended
questions about any disability related to
emotional or learning problems. Parents will
usually be quite open abour a child or an
adalescent’s school performance ar both the
academic and social levels.

As far as adult parients, the social history
should ascertain information about their
emotional wellness and their expecrarions of
treatment, If the patient indicates chat he or
she is under the care of a psychologist or



FATIENT and PARENT INFORMATION

Please verify and coupilede information
April 9, 206
[H RGPS L)
Mame/Sex: James Edward Doe, Ir Mickname: Jimmy Ed ]
Schowsl: Orade:

Bimh Crateddge: April 25, 1989 16 vrs, 11 mos,
Patient Adidress: 123 Main Streel

Ciny, State, Jipc Anywhere, LISA 1121

Patient Honse Phame:  email:

Billing Mame: Mr. & Mrs, Inmes Edward Doe, Sr,
Spouse Mame: Mary Marital S1arus: Marresd
Billing Address: 1234 Main Street

Billimg City, State, Zip: Anywhere, USA 11211
Rilling Phione:

General Dentist or Pededontizi Dr. Jos Sminls
Address: | Elm Sireet . Brym Muawr, PA TSR

Drate of kast dental exam: Resulrs:

Fetierred by D, Fos Snuth

Mogher's Employer: Business Phong
Ocapation: Mo, of vears emploved:
Fnither s Emplayer; Business Phane
Checuption: Mo, of vears enaploved:

Has any other family meember been seen by Dr. Ackerman?
Mames and ages of cther children in family:

FEYCHOSOCIAL AND FHYSICAL GROWTH STATUS

Jimmy Ed"s Chief Concern;

Reason for seeking omhodontic odvice;

| 1 Information

[ | Treseent o this tne

| 1 Clarification of previouasly received information or conflicting information
[ | Contimuation of treatment

Does Jimmy Bd have an emsational oF nervous problem? Yes_ Mo

s Jimmy Ed learning or physically challenged?

L= it likedy that Jimmy Ed will be an early mamrer or a laer maturer phegsically?
Averape_ Barly_ Lane___

Has Jimamy Ed resched puberty? Yes_ Na__
[Femules = slarted menstruation; Mabes - voace changed)

L5 there amy sigmafecant Gamily hastory Oof jaw o eeth problems? Yes_ Mo__
If wes, please ¢laborage:

Has either parens hsl orthodontic trestment” Yes Mo

Are you inlerested in improving ihe appearance of Jimmy Ed”s teeth al this time even though sdditional
treatmem will be needed later? Yes__ Mo__

a Docs Jimmy Bd recognize o need for arthedontic treatment? Yes_ No__

Figure 2.2 (A, B} The Orthodontic Health Creestionnaine,
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MEMCALDENTAL HISTORY

Plegse fill in Medical Hiztory for Jimmy Ed

Daowes limmy Exl have a health problem? Yes_ Poo_

Daes limmy Ed have a history of major illness? Yes_ Mo

Has Fimray Ed been under the came ol a physician R illmeds recemly® Yes_ Mo__

Flease lisi;

Have wonsils and ndenoids been removed? Yes_ Mo

What ape?

List any dmags or medications now being taken and give reasons

List any allergies of drag semsiiivithes:

Has Jimmy Ed ever had surgery™ Yes_ No__

Flease st

Does Jimmy Bl Bleed excesively when cut? Yes_ No__

Timeny Ed"s physician:

Diate of Lost physical exam__

_ Resuless_

Haes Jimmy Ed had any injories toihe foce, mouth, or teeth? Yes_ Mo

Hlass Jimmy Ed ever sucked a thumb or fingers? Yes_ Mo__

What age?

Uirele wny of the fidlawing for which Jimmy i hos heen treated:

Frumonia Anerea Frolomged blesding
Heari irouble Epilepsy Mervons disoeders
Rlseurmanic fover Asthima Liwer invalverments
Hone disonlers Kidney involvement Cromvulsinns
Thyrosd problems Spesch problems Cerehral Palsy
Chromic Sinusitis Hearing problems Launch problems
Sehoal probdems Malignancies Measles
Chicken pox Mumaps ALDE or HIY inlection
Hemaphilia Hepatitis Fainting ar dizziness
[Habites Tuibwerrcubosis Endocraine probdoms
Eating dirorder G.E Reflux

b Signature KRelationship o patient

Figure 2.7 Ceviinuesd

psychiatrist, the orthodontist should ask per-
mission to speak wich the menral healch pro-
vider. If the adult patient is seeking an elective
and purely cosmetic enhancement of a den-
rofacial trait or trairs, it is important thar the
orthodonrist evaluate the motivation for
doing so. If the parient seeks rrearment to
merely look better, he or she has a reasonable
expectation of treatment. If, on the other

hand, the patient thinks that he or she will
auromartically land a betrer job after ortho-
dontic treatment, they have an unreasonable
expectation of treatment.

Growlh Status

In the growing patient seeking orthodontic
treatment, it is important to assess physical
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growth status, The key question is where the
patient stands relative to the onset of the
adolescemt growth phase. Adolescence is
defined as the period of life when children
reach sexual matunty. It 15 a transitional
period between childhood and adulthood
during which the individual arrains second-
ary sex characteristics, undergoes the puberal
growth spurt, and achieves fertility and
major physiologic changes rake place.

On average, the adolescent growth phase
oceurs 2 years earlier in girls than in boys
{Marshall and Tanner 1986). Although there
is a grear amount of individual variation, the
secondary sex characteristics provide a time-
line of adolescence for the individual patient,
In girls, there are three stages of adolescence,
The first stage, which marks the beginning
of the puberal growth spurt, is the emer-
gence of the breast buds. The peak velocity
of physical growth occurs about 1 year ateer
the initiation of stage 1 and coincides with
stage 2. Stage 2 is characterized by well-
defned breast development and the presence
of both pubic and underarm hair. The third
and lasr stage is marked by the onser of men-
arche, which occurs roughly 1 to 1' years
after stage 2. Ar this point, the puberal
growth spurr in girls is nearly complete, In
boys, puberty begins larer and lasts tor nearly
5 years, in comparison to the 3Y,-year period
in girls. There are four stages of adolescence
for bovs. The fArst stage has to do with
changes in the amount of fat in their body
composition, Bovs appear to be “chubby”
and awkward in rheir physical appearance,
Stage 2 begins about 1 year atter stage 1 and
is denoted by the beginning of the spurt in
heighr and a decrease in the amount of body
fat. Stage 3 is the peak velocity of height
growth and occurs 1 vear after stage 2.
Facial hair appears on the upper lip, and
there 15 a marked change in voice. Stage 4
beging 18 to 24 months after stage 3. The
cessation of growth in height and the addi-
tion of facial hair on the chin mark the
tourth stage of adolescence in boys.

Although orthodontists cannor necessarily
madify growth {Wheeler et al. 2002, Tulloch
et al. 2004), growth can affect trearment
outcome. The principal goal in assessing
physical growth status is to determine if the
extent of facial growth remaining will have
a positive or a negarive effect on an individ-
ual’s treatment. Modification of both hard-
and sofe-tissme=related  dentofacial  trams
requires an understanding of the basic prin-
ciples of craniofacial growth, development,
and ARINE.

Dental History

There are two components of the patient’s
dental history, The first component is the
patient’s current commitment b maineain-
ing oral health; thar is, does the patient have
a dentist, and whart is the frequency of dental
visits? The second component is the patient's
actual dental history and the family history
of dental or orthodontic conditions, A family
history of varation in specific denrofacial
traits is very imporrant relative o future
treatment planning. For example, in some
familics a strong chin may be a prized den-
tofacial trait. Treatment aimed at modifying
this fearure mighe be contraindicated based
o f;lmil:,.' and patient prcfcr{:n-:;{:&.

Perhaps the most important question for
orthodontists in the denral history is. “Has
the patient had any injuries 1o the face,
mouth, or teeth?” Failure to record a trau-
matic injury to the reeth has potenually
serious orchodontic consequences. There is a
greater incidence of orthodontically induced
root resorption in teeth with a history of
trauma  {Mirabella and  Artun 1995,
Andreasen et al. 2006). Lastly, the presence
or absence of an oral habit in a child, an
adolescent, or an adult will affect the poten-
tial outcome of orthodontic treatment (Ngan
and Fields 1997).
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Medical History

The importance of the medical history is o
determine wherher the patient has any pre-
existing systemic conditions, which may
affect orthodontic treatment, A survey of the
medications the patient is taking will reveal
possible systemic disease or metabolic issues.
There are several classes of drugs thar can
atfect orthodonric tooth movement {Tyro-
vola and Spryvopoulos 2001} (Table 2_1).

For the most part, chronic medical condi-
rions that are well conrrolled by medical
trcatment or drug therapy usuvally do not
prOSe @ greater risk for orthodonric :.urn]:r]i-l:a-
tions. However, many endocrine disorders
such as diaberes and thyroid discase are dif-
ficult to control and may pose a significant
risk to the oral hard and sofr tissues. If the
orthodontist  has any doubt abour the
patient’s systemic health, a call to the primary
care physician is appropriate. Occasionally,
svatemic disease will manifese itself in the
oral cavity, and a referral to an oral medicine
specialist is warranted.

The Doctor-Patient/Parent Interview

When the patient [andfor parent) presents to
the orthodonric office for the initial exami-
nation, the orthodentist should have already
gainrd d Eigniﬁcant amount of im:i.g,ht it
the patient’s state of wellness via the healch
questionnaire. The goal of the paticnt/parent
interview is to clarify and expand upon those
data. The orthedontist must initiate a dia-
logue that will establish the patient's chief

concernis), motivation for secking treatment,
and expectation of treatment {Fig. 2.3,

Through a series of questions, the ortho-
donrisr should be able to ascerrain why che
patient is secking his or her advice and what
the patient’s expectations of trearment are.
If the parient is accompanied by his or her
parent{s], then both partics should be asked
these questions in order to determine whether
the morivation for trearment is internal (from
the parient] or external (from the parent,
peers, or dentist). Armed with the data from
the health questionnaire and the patient
interview, the orthodontist can perform a
more focused clinical examination of the
patient’s dentofacial complex.

Patient Autonomy

The center of debate regarding decision-
making in orthodontics is whether the ortho-
dontist or the patient should make the
ultimate decision as to whether trearment is
needed. In effect, this clash is berween che
concepts of paternalism and avronomy,
Paternalism is “an action taken by one
person in the best interest of another person
without their consent™ {Ackerman 1991).
Antornomy is “a belief in the merit of indi-
vidual self-determination™ ( Ackerman 19%1).
It has been suggested that auronomy be mea-
sured along four axes {Kukafka 1989}, The
first axis is “free action,” whereby an indi-
vidual acts free of coercion {internal or exter-
nall. The second axis states thar all actoions
are grounded in “rational deliberation,”
which refers to a logical consideration of

Table 2.1 Dwugs that may affect orthodontic tooth movemsent,

nate|

soclium]

drugs (MSAIDs) {e.g.. indomethacing

Copyrighted maierial
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THE DOCTOR-PATIENT INTERVIEW

oo |3

Frgure 2.3 The key components of the doctor—patient interview,

fact. The third axis explains thar acrions
must be “authenric™; they must be consistent
with the person taking action. Last, the
fourth axis discusses the degree of “moral
reflection™ behind an action, which repre-
sents how the actor applicd his or her atti-
tudes, values, and life plans to the action.

The conflict berween autonomy and pater-
nalism in orthodontis—parient communica-
tion arises relative to the amount of informative
disclosure to the patient. If the orthodontist
fails ro disclose certain facts regarding a treat-
ment decision, then the doctor is acting pater-
nalistically and counter ro the second axis of
autonomy. The partient cannot  rationally
deliberate if he or she is denied any of the
facts. Hence, patient autonomy is essential for
acquiring informed consent.

Informed consent is *a social policy based
on ethical guidelines and supported by legal
precedence™ (Ackerman 1991}, Ir enhances
the orthodontist—patient relationship through
betrer communication. The following issues
need to be discussed with the patient before
scceking informed consent {Chiccone 1990):

1. A diagnosis must be presented in lan-
guage thar is easily understood by rhe
patient,

2. A rrearment plan explaining what proce-
dures are recommended and how they
will he pf,:rl:nrrn{:d must be presented to
the patient.

3. Reasonable alternarives to the proposed
trearment plan must be presented o the
patient.

4, The probable sequelae of electing no
treatment must be presented to the
patient.

5. The potential risks, consequences, and
possibilicy of secondary treatment must
be presented to the patient.

6, The predicted outcome of trearment
including the benefic to the patient and
the probability of success must be pre-
serited to the patent,

The orchodontist must also understand
three provisos before obraining informed
consent (Chiccone 1990)., They are as
fol lowrs:



1. The greater the porenrial injury, even if
the risk 15 mimimal, the greater 15 the
abligation to inform the patient {e.g., risk
of maxillary necrosis afrer Le Forr |
SUFEEry).

2. The greater the chance of a risk occurring
even if the injury would be minimal, the
greater is the obligation to inform the
patient {e.g., risk of root resorption).

3. The more elecrive the proposed treatment,
the more invasive the bodily intrusion
will be considered in the event of an
injury—rthus, the greater the obligarion
to inform the patient {e.g., genioplasty
for appearance reasons only).

One of the most importane features of
informed consent is describing to the patient
the consequence of no treatment. At present,
there is little scientific evidence regarding the
adverse effects of an untreated variation in a
deneofacial trait or traits. It s cherefore
important to explain to the patient thart the
prevailing concept of “normal” occlusion is
based on conventional wisdom in dentisery
and is supporred by only anecdoral data, The
long-term  efhicacy of orthodontic  treat-
ment=—the net benefit and risks of interven-
tion—is not fully understood (Vig 1991),

The Doctor— Patient/Parent
Conference

Afrer the orthodontist has the opportunity o
clinically examine the parient, perform the
appropriate diagnostic imaging, classify the
patient’s orthodontic condition (s}, and develop
treatment alternatives, he or she will meet
with the patient {andfor parent) to discuss the
findings and recommendations. The con-
ference is divided into three components
{Ackerman and Proffic 1995) {Fig. 2.4).

In the Arst component, the orthodoneist
derails the panient’s composite of dentofacial
traits, reviews the list of orthodontic condi-
tions  encompassing  the  patient’s  chief
concern, and presents possible treatment
alternarives direcred at resolving the patient's

Commuamication it Crthodontics

THE DOCTOR-PATIENT CONFERENCE

DISCUSSION OF THE
PATIENT'S EXPECTATION OF

Figure 2.4 The thres portioms of the doctor-patient
conference,

arthodontic condition(s). The second portion
of the conference is a discussion of the risks
and benefits of trearment and the advantages
and disadvantages of the various treatment
alternatives, including the option of no treat-
ment. Patients and parents are often quite
surprised to learn that there are mulnple
treatment options to select from. The third
component of the conference is a discus-
sion of the patent’s expectations from
treatment,

At the end of this dialogue, the orthodon-
tist may state that treatment is being offered
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on an informed basis and may ask the parient tion of treatment has become very popular
to acknowledge that he or she understands in orthodontics roday, it is difficult, if not
there are risks as well as benefits pertaining impossible, for an orthodontist to tulfill
to the treatment alrernative thar the parient ethical responsibilities 1o the patient in this
selects. Although a *one-step™ approach to kind of practice management scheme,

initial examination, consultation, and initia

[
Bl B Mo rrii !:I'lil:l:lm“'"m,“m""..,r“-,- -y
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Frgure 2.5 (A-C} Compuier imaging sofbware facilitates dialoges hetween the doctor and patient. This patient’s ¢hiaf
concenn was related o nasal form, chin projectson, and the anterior apen hite, (D The freatment alternative of artho-
daontics, crittopnathic surgery, and rhincplasty was simulated using the morphing feature in Quick Ceph 2000 (Quick
Cepdi Sysbems, San Dhesn, Califaarnia),



Enhancing Communication with
Computer Software

Computer imaging software greatly enhances
the partient’s ability o visualize porential
appearance changes resulting from ortho-
dontics, orthognathic surgery, and plastic
surgery (Fig, 2.5],

With the aid of morphing rechnology, an
orthodontist can  simulate the proposed
changes in facial appearance for various
treatment alternatives., By seeing the extent
of facial change related to orthodontics alone
ot perhaps orthodonrics in combination with
orthognathic or plastic surgery, the patient
i5 berter equipped to make an informed

Commuonication i Orthodontics

decision abour the rreatment best suited to
his or her needs.

Computer  software that educates the
patient about various orthodontic condir-
wms and their treatment 15 also a very useful
toel in  doctor=patient communication
{Fig. 1.6}

The orchodontist in either the imigial
examination or patient/parent conference
can use on-screen digital images or videos to
describe the patient’s orthodontic condition
and sugpest appropriate treatment aleerna-
tives. Patients often have many guestions
regarding appliance design, application, and
use, These types of software programs are

'..""iCL'L'diTIj.’.lj' 'iI'I'I-UTr['I«.'I.[I.'I-'L' -CI.I'Ilj CASY [0 s,

Intardctive Communication & Training

Orthodontics " *
Orthodontics " &

Orthodontics " #

MAIN LINE ORTHODONTICS -

Marc B. Ackerman DMD -

T
h :'-‘._,.-I"F S0 D e DTS S =0 kD TR DR O [ DE AT

Figure 2.6 (A-C Compaer software that educates the patient about varioas orthodontic conditions and their
freatrent 15 a very useful tool in doctor-patient commaunication. (mages courtesy of Interdctive Comminication &
Training=LACT, Birmingham, Alabama

[ T DR 5 I'm



M Commumication in Orthadantics

DiO—_

Hahit Prablems

i

Ty wd
[
o

B ogiss siencenss annns giepes

E‘l G P eI

L —

TR TR R - O R

DT m R o ma

Figure 2.6 Comtinued

Communication During and After
Orthodontic Treatment

Open lines of communication berween the
orthodontist and patient {or parent} are
essential during and afrer acrive orthodontic
trcatment. In many cases, the orthodontist
may TI'L'EIL‘I k] ITI:ILH: o ITI:id-L'HI.IFSI‘." currtctiun*
or there might be an unforeseen change in the
patient’s dental health starus during treat-
ment. A good policy is to apprise the patient
of the progress at each visit and perhaps
schedule a brief progress consultation with
the patient at lr.:::.-' stapes of treatment. Chart
notes should document the parient’s level of
compliance and ability to maintain oral
hygiene. Problems in these two areas should
be discussed with the patient or parents and
followed up with a lerter or e-mail with a
copy to the patient’s dentist discussing the
risks of such behavior (Fig. 2.7).

The orthodonrist cannot assume thar a
patient will remember all of the information
that was presented at the pretrearment con-
ference, and it will have ro be reinforced
throughout treatment.

When the panent s abour 1o complete
active treatment, it is crucial ro explain the
sequence of events comprising appliance
removal and retention. The average orth-
adontic patient has forgotten that once active
treatment ends, he or she muse rerurn to che
orthodontist for follow-up visits. A good
technique for encouraging patients to comply
with the retention scheme 15 to show them
their pretreatment and  post-treatment
images, highlighting which dentotacial trairs
were modified and how those traits may be
prone to relapse or change in the furure.
Patients are routinely rold rthar maintenance
of tooth position will require indcfinite
{potentially liferime) retainer wear. Time
spent with the patient ar the end of trearment
will prevent the majority of misunder-
standings and failures in compliance with
retennion.  Successful  communication in
orthodonrics is dependent on the orthodon-
tist’s ability to sustain an open dialogue with
the patient throughour treatment and o
[istem arrentively to the patient’s questions,
complaints, and needs.
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Mare Barnard Ackerman, D.M.D.
Diglomale, Asierain Boird of OrBodombics

Mr. & Mrs. James Edward Doe
1234 Main Sireet
Anywhere, USA 11211

RE: Jimmy Ed’s Oral Hygiene and Appliance Care
Dear Mr. & Mrs. Doe,

As you may remember from our consultation appointment, keeping teeth and appliances clean is
critically imporiant during orthodontic treatrment if we wish to finish with healthy gums and
teeth, In Jimmy Ed’s case, the teeth and gums show signs that improvement is nesded in oral
hygiene, We have carefully explained to Jimmy Ed how to brush correctly to get the teeth clean.
In addition, | advise using Prevident toothpaste twice a day. [ also recommend that Jimmy Ed
improve soon.

Also, as mentioned during our consultation appointment, successful onthedontic treatment
depends upon the patient exercising reasonable care in avoiding hard or chewy foods to prevent
damage to the appliances. Damaged appliances need time fo repair, but more imporiantly, they
lengthen the time that will be required fo complete treatment. More than an average amount of
damage has occurred 1o the braces, and | am concemned that we are falling behind in our
treatment schedule due to this problem.

Omly if we are successful in solving these problems can treatment be completed in & reasonable
amount of time.

Flease call iff you have any questions, and thanks, in advance, for your help.
Sincerely,

Mare B. Ackerman, D.M.D.
MBAfmbk
ec: D, Joe Smith

%31 Hovesbord Bood & Bryn Mowr, Pennspdeanio 190103819 »  Office: 8105273678 = Fac: 4105276624
ackersmile@ocl.com

(ke ST AR LI o Chrrhaacdadd b

Figure 2.7 & library of form letters can be created using most arthodontic practice management software. This letber
infrms a patient's parents about a lapse in oral hygieme and ropeated breakage of appliances,
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Clinical Examination of
Dentofacial Traits

In contemporary orthodontic practice, the
most critical step en route to enhancement
of dentofacial traies is the clinical examina-
rion of the parient. Data acquired from this
exercise form the basis for diagnosis and
treatment planning. It is essential that ade-
quate time be allotted for a thorough exami-
nation of the patient’s denrofacial appearance
and oral funcrion in vive. Although diagnos-
tic imaging 15 a valuable complement to the
clinical examination, it is not a substitute for
direct hands-on assessment of the patient’s
dentofacial complex. As a starting point, the
patient’s chief concern will provide some
insight into his or her perceived orthodontic
need and guide the clinical examination.
However, the chief concern should not limit
the scope of the clinical examination. The
three echelons of clinical appraisal of dento-
facial appearance are global, regional, and
focal (Fig. 3.1).

The goal of this chaprer is ro describe a
svstematic method for the clinical examina-
tion of dentofacial appearance.

Sn;*li-|}1}n_'{-|ﬂinr1 and Observier-
Perception of Facial Appearance in
a Social Context

An individual's awareness of his or her facial
appearance is derived largely by what they
see in the mirror. We are all influenced, o a
greater or lesser extent, by prevailing societal
preferences for facial attraceiveness. Thus,
our image of self is in some measure a com-
parison of our own appearance compared to
some tacit standard. ﬁ|thnugh sclf-imag:
can be distorred (either positively or nega-
tively), most would agree thar our self-esteem
can be very closely tied to our perception of
our own relative attractiveness. Because
most meaningful social interactions involve
face-to-face contact, is it any wonder that
most of us spend an inordinare amount of
time in front of the bathroom mirror rending
to facial blemishes and preening our hair in
an attempt to enhance facial appearance?
This self-assessment of facial appearance,
which is limited in perspective by one's visual

Copyrighted maierial



W Clinical Fxamination of Dentofacial Traits

| SELFPERCEFTION AND ORSERVER-PERCEFTION |

Figure 3.1 The three echebons of clinical appraisal of
dentofacial appearance. When performing a cliical
eamination, the clinician must ascertain which dento-
facial traits are positvely or negatively influencing the
seli-perception  and  the observerperception of the
patient,

axis and peripheral vision, can be rermed
self-perception. It shapes an individual's
appearance concept and influences his or her
capacity for social engagement, Others,
]'Iﬂ'lu'u"f"l.'tl.', ASSCs5 OUE Eﬂ.l::ial EPFIEE.HIHI:':' i]'l
multiple perspectives. This assessment of
anocher’s facial appearance can be called
filrJSEfHET-PEFEEI?fifJH. This feedback also to
some extent shapes an individual’s appear-
ance concept and affecrs his or her capaciry
tor social engagement through social cues.
When performing a clinical examination,
the orthodontist must  ascertain which
dencotacial traits are positively or nega-
tively influencing the self-perception and the
observer-perception of the parient,

Global Appraisal Fig. 3.2)

Vertical Proportions

With self-perception and observer-percep-
tion in mind, clinical examination begins

Figure 3.2 The elements of global appraisal of dentofa-

cial WPPESITANIL .

with the global assessment of the full face
oriented in natural head position (see Chapter
4). The parient should be evaluared both ar
rest and in dvnamic maotion (i.e., speaking
and smiling). Faces can be broadly catego-
rized as mesocephalic, brachyeephalic, or
dolichocephalic (Fig. 3.3).

The differentiation between these facial
types relates to the proportionality of facial
breadth to facial height, with brachycephalic
faces being broader and shorter in compari-
001 [ II'.I':' IEJI'.IH':I.' EI'.IIL‘I AT ET dIJI.i'L'hUI'.":-
phalic faces. In general, the most attractive
taces tend o be proporvionate, Clinical
examination begins with an appraisal of ver-
tical proportionality. The face is vertically
divided into equal thirds by horizontal lines
adjacent to the hairline, the evebrows, the
nasal base, and the base of the chin {Fig.
3.4

In the well-proportioned lower facial third,
the upper lip makes up the upper third, and
the lower lip and chin compose the lower
two-thirds (Fig. 3.5).

Disproportion of the vertical facial thirds
may be a resulr of many dental and skeletal
tacrors, and these proportional relationships

Copyrighted maierial
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Figure 3.3 The thres common facial types: (A) mesocephalic, (81 brachycephalic, and (€1 dofichocephalic



Clinical Examination of Dentofacial Traits

Figurr 1.4 The rm:_'.r.nrfi.::-mh: lare is vertically dnaded
int equal thirds by horizontal lines adjacent to the
hairling, {he aveboows, the fnasal hase, and the base of
the chin,

Figure 3.5 The upper fip makes up the vpper third and
the leweer |:|:| aned chin ¢ (S1R TR LR the lovwer twosthirds ol
the lowaer Eacial third im the proportionate face,

Figure 3.6 The ebology of long fower facial height s
redaded to either (1) vertical maxillary excess (WVME] or (2}
excessive chin hekght, The dentodacial traits that may be
associated with VME are gummy smile, open bite, lip
incompetenoe, and a steep mandibolar plane as evi-
denced by gonlal angle form. This patient has hoth VRAE
and excessive chin height

may help define the contributing factors
related to variation in demtofacial craits at
the global level.

Discrepancies in Vertical Proportions

The etiology of a long lower facial heighr is
related to vertical maxillary excess (VME)
or excessive chin height, The dentofacial
traits thar may be associared with VME are
gummy smile, open bite, lip incompetence,
and steep mandibular plane with accen-
tuated gonial angle form. Excessive chin
heighe is measured from lower lip vermilion
to the base of the soft ussue chin, The
clinical features associated with excessive
chin height are disproportion in the one-
third upper lip=to=two-thirds lower lip/chin
ratio (Fig. 3.6).

Differential diagnosis tor a short lower
tacial height includes (1} vertical maxillary
deficiency (VMD), (2} diminished chin
height, or (3) posterior dental collapse sec-
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Figure 3.7 Differential diagnosis for shoet lower facsal
|H'!i3|'l| includes (1) wertical enaxillary  deliciane R
diminished chin height, or (3) posterior dental collapse
secondary 1o the loss of posterior dental support. This
patient has a diminished chin height as well asan antero-
posterior mandibular deficiency,

ondary to the loss of posterior dental support,
VMDD is characterized by a short lower facial
third, diminished maxillary incisor display
ar rest, and dimimished incisor display on
smile (Fig. 3.7).

Transverse Proportions

The assessment of facial breadth is best
described by the rule of transverse ftrhs, The
face is divided transversely into five equal
parts from helix o helix of the outer ears
{Fig. 3.8). The five segmenrs should be one
eye distance in width. Each transverse fifch
should be individually examined and then
assessed as a complere group.

The middle fifch of the face is delineated
by the inner canthus of the eves. The inner
canthus of the eve is the inner corner of the
eyc containing the lacrimal duct. A vertical

Figure 3.B The assessment of facial breadth is besi
diescribed by the rule of transverse difths,. The face is
dhividded framsversely into five equal parts from helis fo
hedix of the carer ears, The five segments should be one
eye distance in widih.

ling from the inner canthus should be coin-
cident with the lateral aspect of the alar base
of the nose. Variation in this facial hRfch
could be due to transverse dehciencies or
excesses in either the inner canchi or alar
base. For example, hypertelorism in the syn-
dromic cramotacial patient creates rransverse
disproportion. A vertical line dropped from
the outer canthus and the inner canthus of
the eyes frames the medial two fifths of the
tace. The vertical line at the outer canthus
should be coincident with the gonial angles
of the mandible, The outer two hfths of the
tace are measured from the outer canthus of
the eve to the helix of the outer ear. Another
significant frontal proportion is the midpu-
pillary distance, which should be transversely
aligned with the commissures of the mouth
{Fig. 3.9}.

Masal anatomy in the transverse plane
should also be assessed through proportion-
ality. The width of the alar base should be
approximatcly the same as the intercanthal
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Figure 3.9 A wertical line from the inper canthus shoulkd
b coincident with the lateral aspect of the alar base of
the nose. Maration in this facial fith could be due 1o
tramsverse deficiencies of excesses inoeither the inner
canthi or alar base, Another significant frontal progpor
tian & the midpupillary distamce, which should be trans-
versely aligned with the commissures of the mouth.

distance, which should be the same as the
widch of an eye. The width of the alar base
is heavily influenced by inherited ethnic and
racial characteristics.

Symmetry

Systemaric examination of the panent’s facial
symmetry should be measured in the glohal
appraisal. The assessment of facial symme-
try is performed as follows,

Nasal Tip to Midsagittal Plane

The panent should elevate the head slighrly
and then, visualizing the nose in relation to
the midsagittal plane, the orthodontist can
view the position of the nasal tip. Any devia-
tion of the nasal tp should be noted. The
patient should be questioned as o any history
of nasal rrauma or nasal surgery for a devi-
ated septum.

Figure 310 Facial svmmetry & assessed relative to the
midsagittal plane.

Maxillary Dental Midline to
Midsagittal Plane
The maxillary dental midline should be
recorded relative to the midsagittal plane
{Fig. 3.10).

A discrepancy conld be due to either dental
factors or skeleral maxillary rotation, also
known as yawr (see Chaprer 4).

Mandibular Dental Midline
to Midsymphysis
Sranding behind the parient and viewing the
lower arch from above is the best method to
abserve the mandibular dental midline rela-
tive to the midsymphysis (Fig. 3,115

The patient should apen the mouth for the
orthodontist to view the lower arch and us
relationship to the body of the mandible and
symphysis. Lower dental midline discrepan-
cies are usually a result of tooth-related
issues such as denral crowding with shifred
incisors, premature loss of primary teeth and
subsequent space closure in preadolescents,
congenitally missing reeth, or a unilarerally
extracted tooth. If the lower dental midline
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Figure 3,11 Handing behind the patient and viewing
the lower arch from above s the best method 1o
obzeree the mandibular dendal midline realative o thie

midsymphweic.

is not coincident with the midsymphysis, it
usually indicates a dental shift. However,
chin asymmetry should also be considered.

Mandibular Asymmetry with or without
Functional Shifl

Mandibular asymmetry is suspected when
the midsymphysis is not coincident wich the
midsagirtal plane (Fig. 3.12).

An important diagnostic test is whether a
funcrional shift of the mandible is present
duc to a skeleral or dental crosshire, Patients
with bilateral crosshites will often shife their
mandible to one side out of convenience
when moving from  centric relation 1o
maximum intercuspation, This lateral shift
sipnifies rtransverse maxillary dehiciency
rather than mandibular asymmetry. True
mandibular asymmetry is suspected when,
in closure from centric relation to maximum
intercuspation, no lareral funcrional shift
occurs. The asymmetric mandible may be
due to an inherited asymmetric facial pattern
or as a resulr of localized or systemic facrors.
A thorough history of rraumaric injuries and
a review of systems with the parient will help
ascertain potential etiologies of mandibular
ASyMmetry.

Flgure 392 True mandibular asymmetry s suspected
whern, in closune Erom centric relation bo maximum inder-
cuspation, no lateral functional shift oocurs, The asym-
rmedric mandible may Be doe b an inberited asymmetric
facial pattern or as a resuli of localized or systemic
factors. This patsent’s true mandibular asymimsetey & an
inhizrited frait from his maternal sicle o the !umil:.-.

Chin Asymmetry

Facial asymmetry may be limited to the chin
only, Measurement of the midsymphysis to
the midsagittal plane is a good indicaror of
chin asymmerry, but the parasvmphyseal
heighes should also be measured when chin
asymmetry is suspected (Fig, 3.13)

The direct frongal view is recommended,
but a view from the superior facial aspect
{much like the evaluarion of the mandibular
dental midline} with rthe mourh closed also
permits visualization of the chin to the body
of the mandible and the midsymphysis.

Profile Analysis: Facial Divergence

Two aspects of the profile should be consid-
ered separatcly and then in combination.
First, the convexity-concavity of the lips due
to incisor position and the amount of lip
suppoert furnished by the dentition should be
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Figure 3,13 Chin asymmetry & assessed through mea-
surement of the midsyrgphysis to the midsagittal plane
as well as the parasymphyseal heights, This patient's beft
parasyrvphyseal hesghe is longer than the right side,

assessed. Second, the divergence anteriorly
or posteriorly of the total facial profile, which
retlects both the parient’s head posture and
global anatomic relationships, should be
evaluated. The classic method for assessing
the convexity of the face is to visualize a line
from the soft tissue forehead to the anterior
point on the upper lip to the soft tissue chin,
This will form either a straighr line (orthog-
nathic face} or a concave or convex angle, A
face in which the mandible is posteriorly
placed is termed “posteriorly divergent.”
Conversely, a patient with mandibular prog-
nathism would have an anteriorly placed
mandible and is termed “anteriorly diver-
gent” (Fig. 3.14),

Regional Appraisal (Fig. 3.15)

The Midface

Masal form dominates the midface in frontal
and profile views (Fig. 3.14).

As discussed above, nasal widrh should be
proportionate according to the rule of facial

ffths. The characrerization of the nasal
dorsum in profile view may indicate a dorsal
excess or dorsal deficiency. The nasal tip is
described as the most anterior point of the
nose. The columella 15 the portion ot the
jREEL T hft"ﬁl't'!:'l'l tI"H'.' |.'H:'|5I'_' Uf l'h': [Lase Hlld
the masal nip. It comprises the carulaginous
nasal septum and membranous septum. The
nasolabial angle describes the inclination of
the columella in relation ta the upper lip. The
nasolabial angle should be in the range of
0=120 thgn.'l::i {Krugman 1981). The naso-
labial angle 15 determined by several factors:
{1} anteroposterior position of the maxilla,
{2) anteroposterior position of the maxillary
incisors, {3) vertical projecuiondvertical posi-
tion of the nasal tip, and (4) sofr-tissue thick-
ness of the maxillary lip.

The Lower Face

The relative projecrions of the maxilla and
mandible are assessed in the oblique (Fig.
3.17) and profile views,

The classic verrical facial thirds are also
evaluated in profile view (Fig, 3.18).

The components of the lower face in profile
are evaluared by (1) the relative degree of lip
projecrion, (2] the labiomental sulcus, (3) the
chin-neck length, and (4} the chin-neck
angle. Lip projection is a function of maxil-
lomandibular protrusion or retrusion, dental
protrusion or retrusion, andfor lip chickness.
The labiomental sulcus is defined as the fold
of sofr tissue berween the lower lip and the
chin and may vary greatly in form and depth.
The clinical variables thar can affect the
labiomental sulcus are lower incisor position
and verrical height of the lower facial third.
Upright lower incisors and insufficient lower
lip projecrion often result in a shallow labio-
mental sulcus, Conversely, excessive lower
incisor proclinaton deepens the labiomental
sulcus. Diminished lower facial height will
often result in a deeper labiomental sulcus,
whereas a patient with a long lower facial
third has a tendency toward a flar labiomen-
tal sulcus. Chin projecrion is determined by
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Figure 304 Convexity-contavity of the lips and anterior or posterior divergence of the profile interact o produce
several profile combinations, The following examples demonstrate the spectrum of facial divergence: (A) a posteriorly
divergent prodile, (B} an orthognathic profile, and 1) an anteriorly divergent profile.

the amount of anteroposterior bony projec-
tion of the anteroinferior border of the man-
dible and rhe amount of soft rissue thar
overlays that bony projection. The angle
between the lower lip, chin, and R point (the
deepest point along the chin—-neck contour)
should be approximately 90 degrees. An
obtuse angle often indicates (1) chin def-
ciency, (2) lower lip procumbency, (3] ex-
cessive  submental  adipose  tissoe,  (4)
retropositioned mandible, or (5] low hyoid
bone. Another measure is the chin-neck
lengeh and chin-neck angle. The angle,

also termed the cervicomental angle, has
been studied exrensively in plastic surgery
and  orthognarhic  surgical  literature
{Sommerville et al. 1988) (Fig. 3.19).

A wide range of variaton in neck mor-
phology exists, and the cervicomenrtal angle
may vary berween 1035 and 120 degrees, with
gender being a major consideration, The age
of the patient should be considered wirh
regard to this dentotacial trait. Soft-tissue
“sag” in the cervicomental area is often due
to the loss of skin elasucity and a funcrion
of aging. Excessive weight gain is another
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Figure 3.15 The elements of regional apprasal of den-

tofacial appearance.

Figure 316 The components of nasal form.

important facror affecring the morphology
of the chin-neck area.

The Smile

During clinical examination, it is important
o differentiare berween the two primary
smile types—the social smile (posed) and the
enjoyment smile {not posed) (Fig. 3.20).
The social smile is a voluntary smile devel-
oped by the patient, over rime, in posing for

Figure 3.17 The relative projection of the maxilla and
mandible are best visualized in the oblique view,

Fi;,urz A48 The clasecal vertical tacial thirds are alus
evaluated in profile view.

phorographs or in social sertings. The enjoy-
ment smile is an fmeolwrtary smile and rep-
resents the emotion one may be experiencing
ar that particular moment {e.g., langhing). In
assessing smile dynamics, the social smile in
most cases represents a repeatable smile
{Rigsbee er al. 1988). It is important 1o nore,
however, that the maruration of the social



smile occurs ar different ages; theretore, the
social smile in preadolescent patients may
not be consistent over ume. The range of
variation in  lip-tooth-gingival relarion-
ships during the social and enjoyment
smiles should be assessed in the clinical
EXAMIMAro.

Smife Style

The three styles of the dynamic social smile
are (1) the commissure smile, (2] the canine
smile, and (3] the complex smile {Rubin
1974), In the commissure smile, the corners

j' BULCUS

EHIN-NECK LENGTH

Figm'r 3.19 The COMproneEnis of the wer face in percad |l
are evaluated by (1) the relative degree of lip projection,
120 the lahicmental suloes, 08 the chin-neck :|h'|3:r|'|, el
(4] the chin-nock angle. The chin—neck angle may vary
Between 105 and 1200 degreas, with gender boing a
major cansideration

a
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of the mouth turn wpward, followed by ele-
vation of the upper lip due to the pull of the
gygomaticus major muscles. In the canine
smile, the upper lip is elevared uniformly
without the corners of the mouth turning
upward; that is, the entire lip rises like a
window shade. In the complex smile, the
upper lip moves superiorly as in the canine
smile, but the lower lip also moves inferiorly
in similar fashion.

Vertical Smile Traits
The vertical relationships between the incisal
edges of the maxillary incisors relative to the
lower lip and the relationship between the
gingival margins of the maxillary incisors
relative to the upper lip are important ele-
ments of the social smile. Opeimally, the gin-
gival margins of the maxillary canines should
be coincident with the upper hip and the
lareral incisors positioned slightly inferior to
the adjacent reeth. ln general, the gingival
margins of the maxillary anterior reerh
should be coincident with the upper lip in the
social smile (Fig. 3.21). However, this is a
tuncrion of the age of the panient, because
children often show more teeth at rest and
more gingival display on smile than do
adulrs.

The following dentofacial traits related to
the smile should be examined (Sarver and
Ackerman 20035) (Fig. 3.22):

I

Fi-_gllﬂ' .20 11 is important 1o ditterentizde botwesn the bwo ;'.ri|1'|.|-':.- cariibe I:.-p-u_':-.—lhr' social smike ||:||;_r.|_=|_'i| and thie
anjerment smile (unposed) during clinical examinaton. (&) The social smile 5 a valuntary smile developed by the
patient, aver time, in posing for photographs or in social settings. (B) The enjoyment smile is an immifunteny smile, and
represents the emoticn one may be experiencing at that particubar moment, such as laughing. Mode the maximal lip
elesgation and excessive p_|n|_l.i'.-'.|| -:fih|:-|.|'-.' im this ||.a|||=::!'-. enjoyment srmile wersus e soicial smile.
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Figure 3.21 The werhical relationships Between the
incisal m'lg-l:'s. al the maxillary incisors relative ta the
b i as wedl as the relationship between the ginglveal
margins of the maxillary incisors relative b the upper ligp
are important elerments of the social smile.

Figure 3.22 The philirum height is measured inomillire-
tiers froom thie b af the nese al the midline o the mosl
inferior porticn of the upper lip an the vermilicn. The
commeasure height i3 measured vertically from a line
constrscted at the alar base of the nose, toa paralkel line
passing through the commissares. Ideally, there should
B na maore than @ 2 b damm discrepancy betwesn
these bwo measures.

u Philtrum beight. The philtrum height is
measured in millimeters from the base of
the nose at the midline ro the most inferior
portion of the upper lip on the vermilion,
The linear measurement of this trait is not
as important as its relationship o maxil-
lary incisor display and the height of the
commissures of the mouth. In the adoles-
cent, it is common o find the philtrum
height less than the commissure height.

o Commissure  beight, The commissure
height is measured vertically from a line
constructed at the alar base of the nose
to a parallel line passing through rhe
COMMISSUTES,

m lnterlabial gap. The interlabial gap is the
distance in millimerers berween the upper
and lower lips at rest or during smile.

m Amount of incisor shown af rest. The
amount of maxillary incisor shown ar rest
is an age-dependent dentofacial trait. One
of the characteristics of aging is dimin-
ished maxillary incisor shown at rest and
during smile.

n Amount of incisor display on smile. When
smiling, patients will either show their
entire maxillary incisors or a percentage
of those incisors. Measurement of the per-
centage of incisor display, when combined
with the crown height measured next, aids
the orthodontist™s decision as to how much
vertical tooth movement is required o
artain the appropriate tooth display for
the patient.

m Crown height. The vertical height of the
maxillary central incisors in the adulc is
measured in millimeters and 15 normally
between 9 and 12 mm, with an average of
1ih6 mm in males and 9.6 mm in females.
The patient’s age is a factor in measuring
crown height because of the apical mig-
ration of the gingival rissues seen in
adolescence,

m Gingival display, The amount of gingival
displav on smile should be recorded.
Matural aging will result in a diminution
of this dentotacial trait. A mildly gummy
smile is often judged more pleasing than a
smile with insufficient oorth display, The
tollowing are possible etiologies contribut-
ing to excessive gmgival display during
smile;

1. Vertical maxillary excess (VME)
2. Short philtrum

3. Excessive upper lip animation

4. Short clinical crown height

w Smile arc. The smile arc is defined as the
relationship of the curvature of the incisal
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Figure 3.23 The smile arc s defined as the relationship of the curvature of the incsal edges of the maxillary teath 1o
the curvature af the lower lip in the posed social smibe. (&) The consonant smile arc has the maxillary ncisal edae
curvature parallel 1o the curvature of the lower lip on smile. A flat (B or reverse (€1 smile arc is charachenzed by the
maxillary incisal curvaiuee being fatter o concave relative i the curvature of the lower Fip on smile,

edges of the maxillary teeth to the curva-
ture of the lower lip in the posed social
smile {Ackerman et al. 1998). The conso-
nant smile arc exhibits the maxillary
incisal edge curvature parallel to the cur-
vature of the lower lip on smile. A flar or
reverse smile arc is characterized by the
maxillary incisal curvature being flatter or
concave relative to the curvature of the
lower lip on smile (Fig. 3.23).

Transverse Smile Trails

Three interrelated factors affecting the
appearance of transverse smile trairs are arch
form, buccal corridor, and the transverse
cant or roll of the maxillary occlusal plane
(see Chapter 4) (Fig. 3.24).

Arch form plays an important role in the
appearance of the transverse smile dimen-
sion, In patients in whom the arch forms are
narrow or collapsed, the smile may appear
narrow and present inadequare tooth display
transversely. An important consideration in
widening a narrow arch form, particularly
in the aduolt, 15 the axial inclination of the

buccal segments. Patients whose posterior
teeth are already flared laterally are not good
candidares for dental expansion. Adolescent
and adule patients, in whom the premolars
and molars are upright, have greater capacity
for transverse  expansion, Orthodontic
expansion and widening of a collapsed arch
torm can dramatically improve facial appear-
ance and smile by increasing tooth mass pro-
jected laterally in the buccal corridors. Arch
expansion can also have undesirable effects.
Although a transverse increase in the dental
arch may fll the buccal corridors, two unde-
sirahle side effects may resule. First, full
abliteration of the buccal corridor will create
a “denture™-like smile. Second, when the
anterior sweep of the maxillary arch is
broadened, the smile arc is often Hattened
(Fig. 3.25).

Occasionally, chnical examimation will
reveal a transverse cant of the maxillary
occlusal plane, also referred to as roll (see
Chaprer 4). A transverse cant of the maxilla
can be due to (1) differential eruption and
drift of the anterior andfor posterior teeth,
(2] skeletal asymmetry of the mandible
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Figure 3.24 (A} Three inverrelated factors affect the appearance of fransverse smile trads: (1) asch fosm, (2) huccal
corridor, and (35 the tramdverse cand oe ralf of the |1'|.:11-:i:'-|.|r!.-' o lusal |'|-!.'|nr' 1B A saddle-shaped maxillary arch form
is contributing to this patent’s excesslve buccal corridor in the social smile seen in Ao 0CH This intraoral wiew demon-
stratess the pakatal inclination of the mexillary canines through the first permanent molars, which & negastively affecting

arch forme and huccal corridor

L]

Frgure 3.25 Arch expansion can have undesirable effects. alhough a ransverse increase in the dental arclh may Gl
the huccal corridors, two undesirabde sice effects My resull, (&) First, obditeration of the buccal corridor will create
a “denfure”-like smile. (Bl 5econd, when the anterior sweep of the maxillary arch s broadened, the smile arc is oiten

flatened.
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Figure 3.26 The anteropostenior dental traits that affect
atile wre onverjet and inceior angulation, From am apsgsear
ance skandgnint, 1,"-.:1'r'wi'|.'|~-;:r-.-r'rir'l aned tLared incisors are
e negatively connoted dentofacial trais.

resulting in 4 compensatory cant to the
maxilla, or (3} asymmetric verrical growrth
and development of the maxillary complex.
Transverse smile asymmetry may also be due
1o sofr-tissue considerarions such as an asym-
metric clevation of the upper lip.

Anteroposterior Smile Traits

Anteroposterior smile traits are deseribed by
the spatial orientation of the maxilla and
maxillary teeth. In clinical examinarion, it is
important to visualize the maxilla relative to
the lower lip. The maxilla may be camted
anteroposteriorly in a number of orienta-
tions. Deviations in maxillary orientation
include a downward cant of the posterior
maxilla, upward canc of the anterior maxilla,
or variations of hoth. This maxillary rota-
tion in the sagittal dimension is also referred
to as pifch (see Chaprer 4).

The anteroposterior deneal trairs that
atfect the smile are overjer and incisor angu-
lation (Fig. 3.24).

From an appearance standpoint, excessive
overjet and flared incisors are two negatively
connoted dentofacial traits, When evaluared
from an observer-perception standpoint,

LOCAL APPRAISAL

ORAL HEALTH

PERIODONTAL BIOTYPE
OCCLUSAL ANALYSIS

Figure 3.27 The ebements of local appraisal of denofa-
cial appearance,

individuals with excessive overjer and flared
incisors are often labeled for these unflatter-
ing reairs. However, when evaluared from a
self-perception standpoint, an individual
may not always perceive excessive overjet as
a major detractor from his or her facial
appearance in frontal mirror view. For
example, some parients with skeleral Class 11
patterns have very pleasing smiles frontally
butr, when observed in profle view, show
EXCESSIVE overjet.

Local Appraisal (Fig. 3.27)

Oral Health

Local appraisal of dentofacial traies begins
with an assessment of the patient’s intracral
health, Clinical examinacion of the intraoral
soft tissues should immediately reveal the
patient’s level of oral hygiene and general
state of oral health. Inflammartion in the gin-
gival tissues and the extent of supragingival
plagquelealenlus should be noted. Periapical
radiographs combined with a panoramic
radiograph will reveal alveolar architecture
and any evidence of horizontal or vertical
bone loss. Suspected periodontal defecrs
should be probed and the depths recorded.
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Figure 3.28 Pariodontal blotypes. (A} The thindscalloped biotype s characterized by the follosang: (1) a distinct dis-
F:q.;lril'lu hetwern the |'u_"i'!_l_|h! il Hhie |;in|:i'.':|| m.wé_:in- o thie direct facial and that infl_*-rprl:l:-.‘irn;.ll:,_- 121 a delicate and frable
soft tkssue curtain: (31 the underlying osseows tissue scalloped with dehiscences and fenestrations often present; (41 a
small armount of abtached masticatary mucess; (5) 0 reacls loomsull via recession; [B) the comlact areas of the sdiscent
teeth are located in the incisal or coclusal thirds; (7) friangular shaped teeth are present; (8) the contact areas of the
adjacent teeth aré small facialingually amd incisogingivally;-and (9] steeper pasterior cusps are present. (B) The thickila
Bintype i characterized by the folbmwing: (11 not as great a disparity between the height of the gingival margin on the
direct facial amd that interproximally; 121 a denser, more fibrotic soft tssue certaing (31 a larger amount of attached
masticatory mucosa; (4) the underlying osseous tissue is fatier and thicker; (510 reacts toinsult via increased pocket
depth; 16} the contact areas of adjacent teeth are located more toward the apical; (7) squane teeth are present; (8} the
contact areas of the adjacent feeth are larger faciolingually and Inclsogingivally; and (9) flatiér posteror cusps are
present, |Modified from Weisgold and Starr 2004,

The extent of artachment loss and degree of enamel hypoplasia, or other rooth-relared
tooth mobility will influence tooth move- defects should also be recorded.

ment. In the presence of active disease, the

teeth will move through the alveolus withour

concomitant remodeling. Tooth movement Periodontal Biolypes

i a healthy periodontal apparatus will elicit
alveolar remodeling. The buccal and labial
mucaosa should be examined tor any parhaol-
opy. Patients with recurrent aphthous uleers
will vsually mention the most recent out-
break. Labial and lingual trenum attach-
ments and their relationship to diastemata or
gingival recession/clefting should be recorded.
The clinical examination of the intraoral soft
tissues should also include an assessment of
the patient’s swallow parrern, speech articu-
lations, and tonicity of the lips and perioral
musculature. Immature oral and pharyngeal
function has a constellation of dentofacial
rraits associated with ir, such as anterior

As a structural unit, the dentogingival complex
is defined by the relationship of the teeth o
the alveolar bone and surrounding gingival
tissues, The factors that influence the appe-
arance of the dentogingival complex are the
patient's periodontal status and past history of
disease, the proximal and occlusal contacts of
the teeth, the shape of the individual reerh,
and the type of gingival architecrure. The
three perivdontal biotypes are thick/Mflat, thin/
scalloped, and pronounced thinfscalloped
{Becker ecal. 1997) (Fig. 3.28).

The thinfscalloped biotype is character-
ized by (Weisgold and Stare 2004):

open bite and flared incisors. 1. Distinct disparity between the height of
The occlusal grooves of posterior teeth the gingival margin on the direct facial

should be checked with an explorer for any and thar interproximally

carious lesions, A patient’s risk for future 2. Delicate and friable soft-tissue curtain

caries should be gauged relative to the present 3. Underlying osseous rtissue  scalloped

level of oral hygiene and the amount of exist- with dehiscences and fenestrations often

ing dental restorations. Any decalcification, present
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Figure 3.29 (A After gingival recession has oocurred in the thindscalloped and proenounced thindscallopsd Biotypes,
“hlack triaimthes" are rautinely seen in the anteror gbentition, (B & fissue section taken from a rl"lilnj.:ulhl"'!.' mcEnkey, Thi=
enamel of the tooth cronvns was decalcified, showing the interdental tissue. Mote the shape of the col. The anatomic
features of the inferproximal papillae are dependent on the morhology and position of the teeh. (Image courtesy of

e O Waher Cohen, b

4, Small amoumt of artached masticatory
mcosa

5. Reacts o msult via recession

6. Contact areas of the adjacent reeth located
in the ingisal or occlusal thirds

7. Triangular-shaped teeth present

B. Contact areas of the adjacent teeth are
small faciolingually and incisogingivally

9. Stecper posterior cusps prescnt

The thickiflat biotype s characterized

1. Mot as great a disparity between the
height of the gingival margin on the direct
facial and thar interproximally

2. Denser, more Abrotic sofr-tissue curtain

3. Larger amount of attached masticatory

MUCosa

4, Underlving osseous rtissue flatter and
thicker

5. Reacts to insult via increased pocket
depth

6. Contact areas of adjacent teeth located
more toward the apical

7. Square reeth present
8. Contact areas of the adjacent teeth larger

taciolingually and incisogingivally
9, Flatter posterior cusps present

Mormally, the distance from the cemen-
tocnamel junction (CEJ) to the crest of bone

on the direce facial in the healthy periodon-
tium of a young adult is approximarely 2 mm,
with the gingival margin located on the
enamel slightly incisal to the CE]. In the
pronounced thin/scalloped biotvpe, the dis-
tance between the CEJ and the bone on the
direct facial is usually 3 to 4 mm. This resules
in the gingival margin being locared ar che
CEJ or even on the root comentum.

In healthy oral cavities, the gingival papil-
lae fll the space berween the reeth 100% of
the time when the distance from the contact
point of the adjacent teeth to the interproxi-
mal crest of the bone is 5 mm or less. When
the distance is 6 mm, the papillae do nor fill
the space completely in approximately 50%
of patients, and when it is 7 mm or more, it
does not hll the space in 75% of parients
{Tarnow et al. 1992). Afrer gingival CeOEs-
sion has occurred in the thin/scalloped and
pronounced thinfscalloped biotypes, “black
triangles™ are routinely seen in the anterior
dentition (Fig. 3.2%a).

Any interdental black triangles should be
noted during clinical examination. The
anatomy of the interdental tissue in the
absence of an open conract and a stare of
gingival health is described as having rwo
peaks connected interproximally in a trian-
gular ridge depression, The shape of the
mrerdental papilla when viewed from the
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Frguire 3.30 Intraasch and interarch relationships are described by the characteristics af demal adignment, crosshite
itranswerse dimension), Angle Classification (anteroposterior dimensson), and bite depth (vertical dimension|

labial or lingwal aspect s pyramidal.
However, the inner portion of the papilla is
rriangle shaped as it encircles the proximal
surtaces of the teeth, exrending in a ridge-
like depression connecting o the lingual
aspect of the papilla. This interproximal
shape has been termed the col (Cohen 1959,
Fish 19&1). The interproximal papi]]n, and
more specifically the eol. embraces the
contact areas of adjacent eeth (Fig. 3.29b).

When diastemata are present, a saddle-
type ridge is present. Thus, the anatomical
features of the interproximal papillae are
dependent on the morphology and position

of the teeth (Goldman and Cohen 19646).

Occlusal Analysis (Fig. 3.30)

Clinically, the patient’s occlusion should be
examined both statically and dynamically.

The functional analysis should first establish
the path of closure of the mandible and
determine if the maximum intercuspal
postion (centric occlusion) corresponds with
the retruded contact position (centric rela-
tion). If there is a shift berween these two
positions, NoLe any premarurities or conve-
nience shifes that may exist. If there is a large
anteroposterior  discrepancy, the patient’s
occlusion should be classifed in retruded
contact position. If there is a small antero-
posterior discrepancy, it is easier to classify
the patient’s occlusion in intercuspal posi-
tion. Wear patrerns on the cusps and incisal
edges of teeth will reveal parafunctional
movements of the jaws. Bruxism or ¢lench-
g should be recorded. The temporoman-
dibular joints and associated masticatory
muscolature should be palpared. Any crepi-
tus or pain in the joints should be noted.
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Intraarch and interarch relationships are
described by the categories of dental align-
ment, crosshite (transverse dimension), Angle
Classification [(anteroposterior dimension),
and bite depth {vertical dimension),

Dental Alignment

The maxi“ar}' and mandibular dental arches
are described as either well aligned, crowded,
or spaced. The extent of crowding or spacing
is usually noted in millimeters. Individual
teeth are described by virtue of their spatial
position and degree of roration. Therefore,
an incisor could be described as severely
rotated and n ]inguul version. The reeth
present in the oral cavity should be counred.
In the mixed dentition, a panoramic radio-
graph will aid the orthodontist in assessing
whether the patient has the full complement
of permanent teeth and the patient’s dental
age relative to chronologic age. The degree
of root formation and calcificarion can be
used to predict tooth emergence (Gron 1962),
Any congenitally missing, lost, or supernu-
merary teeth should be noted. A descriprion
of reeth that have been severely worn or
damaged due to trauma or parafunction
should be recorded. Lasely, tooth size and
shape should be evaluared. The proportions
of tooth width-tooth height are evaluated
beginning with the maxillary central inci-
sors progressing posteriorly to the molars,
Ideally, the maxillary central incisor’s width
should be in the range of 66% to 0% of its
heighr (Gillen er al, 1994,

Crosshite (Transverse Analysis)

The assessment of transverse relationships is
made initially from visual inspection of the
arches intraorallyv. Posterior crosshites can
present as either unilateral or bilareral dis-
crepancies. The orthodontist must evaluate
whether the crosshite is caused by a dental
deviation or wherher there is some skeleral
component to the problem. To differentiate
between deneal and skeleral crossbires, the
palatal configuration s examined. The
palatal configurarion is defined as high and

constricted, average, or broad and flar. A
high-constricied  palate with a  hilateral
posterior crossbite usually indicates a maxil-
lary transverse skeletal deficiency. As well,
the orthodontist should evaluate the axial
inclination of the buccal segments from the
premolars moving posteriorly to the molars.,
Dental compensation tor an  underlving
transverse llih:'l.'l't'l:lﬂl'.l'i.'}' '.'FI'IL'I'LI.Id |.1E I'.IUDI."‘IJ.
Definirive diagnosis of rransverse discrepan-
cies will be accomplished through plaster
O digitsl rnmlrl:int; of the dentition (see
Chaprer 4.

Angle Classification

In terms of stanc occlusion, the parient's
Angle Classification should be noted. The
Angle Class [ relationship is such that the
mesiobuccal cusp of the maxillary first per-
manent molar should rest im the buccal
groove of the mandibular first permanent
molar, The Angle Class 11 relarionship exhib-
its a more anterier position of the mesiobuc-
Ca.l El.il!ir.l UI: l'hl: ]TlEKi”EF}' ﬁ.r‘!it ptrmantnt
maolar, and the Angle Class 11 relationship
exhibits a more posterior position of the
mesiobuccal cusp of the maxillary first per-
manent molar. The degree of incisor overjet
that accompanies any anteroposterior dis-
crepancy should also be recorded.

Bite Depth

The vertical component of dental ocelusion
is bite depth. A patient’s anterior bite depth
is the amount of maxillary incisor overbite
relative to the mandibular incisors. A patient
can be described as having an anterior open
hite, a satisfactory overbire, or an anrterior
deep bite. The posterior bite depth is usually
characterized as being open, satisfactory, or
collapsed, The latter is seen when the patient
15 missing unilateral or bilateral posterior
dental unies. Dental compensation in the ver-
tical dimension relates to aberrations in che
curve of Spec. The curve of Spee s measured
by the arc extending from the cusp tips of
the incisors posteriorly 1o the cusp tips of che
first molar in sagireal view,
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Inl::gr._'[tiﬂn of the Clinical Database

At the completion of the clinical examina-
tion, the orthodontist will have systemati-
cally examined rthe patient’s dentofacial
appearance and oral function at the global,
regional, and local levels. The clinical
database is now composed of two sers of
informarion: {1) data acquired from the
doctor=patient  interview and {2} dara
acquired from direct clinical examinartion,
At this point, the orthodontist should begin
to integrate these two sources of clinical
data. In many instances, a third set of dara
is required. This infermation is derived from
a battery of patient-specific  diagnostic
imaging, which enables the orthodonrist w
visnalize anaromic relationships not readily
discernible on clinical examination.
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Imaging Dentofacial Traits

Dhiagnostic  imaging of the dentofacial
complex serves rwo important functions in
chinical orthodontic practice. First, as was
discussed in Chapeer 2, imaging is a faneastic
ool for enhancing communicarion berween
the doctor and the patient and/or the patient's
parents. Second, imaging allows visualiza-
tien of anatomic relationships thar might not
have been readily discernible during the clin-
wal examination, further enhancing the
orthodontist’s ability to assess variation in
dentofacial traits, Imaging can be catego-
rized as either dynamic or static. Dynamic
imaging 15 acquired from digital videogra-
phy. Staric imaging is obtained from stereo
photogrammetry, conventional computed
twomography (CT), cone-beam computed
romography (CBCT), and digical or plaster
maodeling of the dentition. The goal of this
chaprer is to discuss the larest and most
advantageous imaging methods used in con-
temporary  orthodontic  practice and  to
explain how these tools assist the orthodon-
tist in describing the spatial orienration of
dentofacial traits.

Clinical Imaging Techniques

Dynamic Imaging

Digital Videography

Digital video and desktop computer software
enable the orthodontist to record and view
the idiosyncrasies of facial animanon, such
as speaking and smiling. The animated smile
occurs at a faster rate than the human eve
can process in real nme. In fact, it often
happens in less than a second {Ackerman
2003). Essentially, digital video records the
equivalent of 30 still frames per second. A
F-second video clip of the parient will yield
approximately 150 still frames for analvsis.
Thus, a very short video clip affords the
orthodontist visualization of the range of
lip=tooth relationships during speech and
smiling.

Digital video should be raken in a stan-
dardized fashion with the camera at a fixed
distance from the panent and the panent in
natural head posinon (Fig. 4.1).

449
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Figure 4.1 Digital video should be taken in a standard-
ized fashian with the camera at a fixed distance inem the
patient andd thi= |_|.:|Ii|'-u1 in natural head paeition. In the
author’s practice, the digital video camera & mounted
any & corverted push-ghp microphone stasd, This sel-ug
F:u['rmi'.'s. greater michilify than a traditional 1rE'|:n:n:| A baile-
in level positions the lens perpendicalar o the tree hor
rontal. The imaging swdin wses ambient  |ghting,
honwever, most digital video cameras give the user the
option of attaching a supplemental light source,

Most digital video recorders have a view-
finder and a liquid crystal display (LCI) for
viewing the subject while recording. The
arthodontist should compose the smile in the
LCI such that the base of the nose, the base
of the chin, and several millimeters lateral to
the commissures form the boundaries of the
smile. At the present time, an ear-rod from a
radiographic head holder is used ro stabilize
the patient’s head, which eliminates any blur-
riness or charrer in the recording. Younger
patients tend to bob their heads more than
do adults when speaking. The patient is asked
to say a short phrase and chen asked ro smile,
Passive coaching encourages the patient to
give a natural unstrained posed social smile
followed by an enjoyment smile. The clinical
assistant  merely instructs the patient 1o
“smile.” Once the patient has given a natural
unstrained posed social smile, the assistant
will then ask for a “real big™ smile in the
hope ot eliciting an enjoyment smile. The raw
digital video is downloaded to the computer
deskrop, then compressed and saved in the
.mov or .avi file type (Fig. 4.2). Digital video
players allow slow motion assessment of the
dynamic smile.

Figure 4.2 Digital video players allow showy - motion
assessment of the dynamee smibe. This still frame of an
unstrained posed social smike was acquired from Quick-
Time Flayer Pro Apple Compater, Inc., Cuperiing,
Califoernial.

The arthodontist should review the video
clip and select the smile frame that best rep-
resents the patient’s narural unsteained posed
social smile. Quanttative and gualitative
analysis of lip-tooth-gingival relationships
as described in Chapter 3 are easily accom-
plished with the aid of digital videography.
As well, the orthodontist can review che
video clip with the parient in order to famil-
iarize the patient with his or her own smile,
There are some preliminary data supporting
the idea that clinicians can train their adult
patients o give repeatable social smiles
over time (Dong er al. 199%)., However,
there is guestionable repeatability of posed
social smiles in children. It has been postu-
lated that adolescents undergo a matura-
tional sequence in learning how to smile
{Ackerman er al. 1998).

Stafic Imaging

Stereo Phologrammelry

Photogrammetry is dehined as “the arr,
science, and technology of obtaining reliable
information about physical objects and the
environment through processes of recording,
measuring, and interpreting photographic
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images and parterns of recorded radianc elec-
tromagnetic encrgy and other phenomena”™
{McGlone 2004). Photogrammetry can also
be thought of as the sciences of geometry,
mathemarics, and physics that use the Image
of a three-dimensional scene on a two-
dimensional piece of Alm o reconsrruct a

Figure 4.3 The 3dM0 steren photograrmmetic scanner
{3dsA, Atlenia, I:Jr.llrEi.tl. It cordEbs ol an irray uf
digital cameras used to perform surface imaging of the
patient’s face. A quick scan will generste a clinically
accurate three-dimensional digital model of thee patients
face,

reliable and accurate model of the original
three-dimensional scene. Stereo photogram-
metry i5 based on the concept of stereo-
viewing, which 158 rooted in the fact thar
humans naturally view their environment in
three dimensions. Each eye sees a single
scene from slightly different perspecrives,
The brain deciphers the difference, makes a
computation, and then conveys the third
dimension,

Applving the sophisticared principles of
stered ph:rtugrammtrsf, the orthodontist
can use a commercially available array of
digital cameras to perform surface imaging
of the patient’s face (Fig. 4.3).

A quick scan will generate a clinically
accurate three-dimensional digital model of
the patient’s face (Fig. 4.4).

Proprietary software 15 used for image
manipularion and volumetric measurement.
By rotaring the image along its verrical axis
on the computer screen, the orthodontist can
simulare how observers perceive a patient’s
facial appearance. The three-dimensional
rendering of the parient’s face enhances the
orthodonrist’s abilicy o discuss global and
regional variation in dentofacial traits during
thl." dl!ﬁ.‘tﬂf-—PH[iL‘ﬂ[ L'UI:IEI:‘H:]'IL'E-

Figure 4.4 An actual 3dM0D facial scan. (&) Frontal veewe, (B Obfique view, (Images courtesy of Dr. Hideo Makanishi,
Department of Orthadontics, Temple University Schoeal of Dentistry, Philadelphia, Pennsylvania. )
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Conventional Computed Tomography

CT is a merhod of patient imaging in which
a thin x-ray beam rorates around the parient,
Small detecrors measure the amount of
x-rays that pass through the particular area
of interest, A computer analyzes the dara
to construct a cross-sectional image. These
images can be stored, viewed on a monitor,
or printed on film. In addition, stacking the
individual images, or slices, can create three-
dimensional models of patient anatomy. As
the CT scanning takes place, the rable will
advance the hornizonrally lying patient at
small intervals th:ruu;_.r,]'l the scanner. Modern
spiral CT scanners can perform the exami-
nation in one continuous motion. Generally,
li.'lll.'l'lp-ll‘.'tt' SCANsS 'I."."i" [J]'II].' ca l:(.l: a ﬁ:w I'.I'Ii.]'l'l.'ltt'E.
However, additional contrast-enhanced or
higher-resolution scans will add to the scan
time. The latest multidetector scanners can
image an entire body, head o toe, in less
than 30 seconds.

CT and three-dimensional imaging tech-
niques are essential for assessing impacted
teeth (Ericson and Kurol 1988, Chen er al.
2006). From a diagnosis and treatment-plan-
ning standpoint, the orthodontist muse pre-
cisely establish the spartial position of an
impacted tooth in relation to adjacent roots
and other anatomical structures and then
devise a mechanotherapy rthar avoids collar-
eral damage. From a risk management srand-
point, the clinician should know if there s
any existng roor resorption or pathology
that has occurred due o the ccropically
erupting or impacted tooth and then inform
the parient of rthe risks associated with
orthodonrtically assisting the eruption of that
tooth {Fig. 4.5).

Conventional planar radiography is inca-
pable of predictably detecting whether initial
]'lf:'i-ﬂll'Fll'i[JI'.l hﬂ.!i HH:I'_'Llrl'I:L'I Oon t]'lt FIEIE.l'Hl 0r
labial aspect of roots adjacent o impacted
teeth. Many therapeutic misadventures could
be avoided by using CT imaging to guide
surgical exposure and orthodontic move-
ment of ectopic teeth,

Cone-Beam Computed Tomography

CBCT is specifically designed ro image che
hard rissues of the dentofacial complex, Con-
ventional CT scanning is achieved through a
helical fan-beam, providing thin-sliced
images in the axial plane. The CBCT tech-
nique involves the patient seated in the
scanner with the x-ray source and reci-
procating detector synchronously moving
arpund the panent’s head in a single 360-
degree scan {Fig, 4.6].

CBCT provides the orthodontist with a
“real-nime” image in the axial plane as well
as two-dimensional images in the coronal,
sagitral, and even oblique planes. This
process is referred to as multiplanar reforma-
tion {Scarte et al. 2006). CBCT data are also
receptive to reformation in a volume, rather
than a slice, which provides three-dimen-
sional reconstructions {Fig. 4.7).

CBCT provides distinct images of highly
conrrasted anaromical seructures and in par-
ticular is very useful for evaluating bone
{Sukovic 2003} (Fig. 4.8).

The advantages of CBCT versus CT are (1)
x-ray beam limitation {lower radiation dose)
{Cohnen et al. 2002), (2] image accuracy
{higher resolution due to isotropic voxels
lequal in three dimensions]l, (3} rapid scan
tine {averaging 10-70 seconds), {4) images
that can be viewed immediately on the com-
puter screen in a clinical office serting, (5)
reduced image artifact {due to any metal in
the oral caviryl, and (6) lower cost. For these
reasons, CBCT is rapidly supplanting con-
ventional CT and conventional radiography
in clinical orthodonric practice. The pracrice
of rourinely raking lateral radiographs of the
skull is unwarranted. These two-dimensional
plane films provide tremendously litele insight
into the three-dimensional spatial orienta-
tion of the hard-tissue components of the
dentofacial complex.

Modeling the Dentition

Plaster models of the tecth, the traditional
diagnostic record from the inceprion of
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Fi.-_gu-n.- 4.5 CT and theeedimensional iin:lgiar_ﬂ I:'|:I:|'|i|||.|r'\. are ewential for .L'.:uil'-'i'-.ing ir.||i:-.1|.'lt'r| teerth, Frowm a |:Ii..1gn|1hih
and treatment-planning standpoint, the arthodontist must precisely establish the spatial position of an impacted ooth
in relation o adjacent roots and other anatomical strectures and then devise o mechanatherapy that avodds collateral
;!;lrnng«l: A A |',|r_'ri.;||:|ii;.1| w-ray inchcates that tooth Mo, 11 & l;'i_'h;\pii:.‘l“'r' |_*-r|_:|:|lin!;. Thi tooth was naot ]’,\..1|p|1|.'ll|l:' intracratly
and other radiographs deterrmined that it was palatally impacted. (B) A slice from a sprral €T scan clearly shows
resorphicon of the root of tooth Mo, 10, (01 A three-dimensional reconstruction of the patient’s. maxilla, sectioned
throwgh the long axis of booth Mo, 10, The crown of focth Mo, 11 has been subtracted from the image showing the
clamage to the adpacent root af tooth Moo 10,
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Figure 4.6 The i-CAT cone-bearn computed tomogra-
phy ICBCT) system. The CBCT technigue imvobves the
patient sealed in the: scanner with thee ey sounce

and reciprocating  detector  synchronaously

Ariingd !II" patient’s

miring

head inoa single 360-degree

scan. (lmage cowrtesy o Imaging Sciences Interna-
tional, inc., Hatfield, Pennsylvania, and their poblic rela
Arndmoae

ticams Hrm, Ginspory FCA Communicagions

Pennsyivanial,

orthodonrics, have always been used o view
the relationships of the teeth trom any orien-
tation [Fig. 4.2).

Currently, virtual models of the dentirion
viewed on a two-dimensional compuorer
screen are replacing plaster models in clinical
practice {Fig, 4.1},

Impressions are raken and then sent to a
commercial facility for three-dimensional
scanning. Yirtual models are created, and
the orchodontist can manipulate and measure

l'igl.lrr._--t.? # three-dirmensional image of the hard tissuee

of the dentofacial complex in (A Lateral and (B obligue
views, which wene derived rom an i-CAT CBCT scan
using 3-DVE three-dimensional solumse-re ndering soft-
waarel, [lmages courtesy o Imaging Scences Interna
tional. Inc., Hatfield, Pennsvivania, and their |:||_|||!u
relations fiem, Gragory FCA Commanications, Ardmoee,

Fennsylvanial
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Figure 4.8 A& collection of images faken from an SCAT CBCT scan. The two lower images are maximum inbensity

prrajesctanns (MAIPL MIE s o thickening technigue that displays anly the highest socel valoie within o particalas thickness.

It procheces a “peeudo” three-dimensional strecture and i excellent for depicting the surface morphalogy of the dental

and skeletal hard lissues ilmages couriesy of Imaping Schences Intermational, Inc., Hatfield, Pennsvlvamia, and their

pashlic relations firm, Gregory FCA Communications, Ardmore, Pennsvlvania)

them using proprictary sofrware. In the
tuture, a scan directly in the mouth will
eliminate alginate impressions of the teeth in
order o produce virtual models. Using a
mouse, the orthodontist can rotate the on-
screen virtual models, simulating three
dimensional plaster models.

The software technology tor digital mod-
eling is still in its infancy and has not fully
replicated the diagnosnc advantages of con-
ventional plaster models, For instance, model

surgery prior to fabricarion of splints for
arthognathic surgery still requires the vse of
plaster models. However, there are several
orthodonric systems on the marker thar use
digital modeling tor appliance tabrication,
wire construction, bracket placement, and
predicrion of tooth movement. The hope in
the future is thar digital modeling will tacili-
tate the fabrication and application of highly
efficient and effective custom-made orth-
adontic appliances.
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Figure 4.9 Flaster models of the teeth, the traditional diagnostic record from the incepdion of arthodontics, bave abways
beeren used 1o view the relationships of the teeth from any orientation

Pitch, Roll, and Yaw

The advent of CBCT and stereo photogram-
metry makes it possible to directly view
three-dimensional relationships within the
dentofacial complex (Fig. 4.11).

Historically, orthodonrc diagnosis  ad-
dressed only three of the six characteristics
required for describing the position of the
teeth in the face and the orientation of the
head. A total description ot these relanion-
ships is analogous to what is required 1o
describe the position of an airplane in space
{Ackerman et al. 2007].

Three-dimensional movement in space is
defined by rtranslation (forward/backward.
up/down, right/left) combined with rotation

abour three perpendicular axes (pitch, roll,
and yaw) (Fig. 4.12). By adding these rota-
tional axes into the characterization of den-
tofacial trairs, the orthodonnst has grearer
accuracy in description (Fig. 4.13).

Orientation of the Head and Lines
of Occlusion

Although the importance of evaluating
dentofacial traits m all three planes of
space was emphasized during the clinical
examination, the orientation of the head as
well as of the teeth and jaws was not fully
discussed. Narural head position (NHP) is
the most rational physiologic and anatomic
orientation for evaluating the face, jaws,
and reerh (Moorees and Kean 1958), NHP is
obtained by having the individual fix his or
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Frewre 4,10 (A-E Virtual mogdels are created via a scan of alginate imaressions, The arthodontist can manipulate and
3

measune digital models. wsimg proprictary sofbware, These images of digial models represent the raditional sviews

wed for occlusal analysis, (Images taken from a digital patient recod created by QrthoCAD Digital Models, Cadent,

Carlsfadht. Mew |arsev.)
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Figure 4.11 The advent of CBECT and sterea photogramaetry riake it possible to directly views three-dirmensional rela-
tionships within the denodacial complex. (A An integratedd image wsing scans from the =CAT CBCT sysbem and thie
TSl syslEn B |"I|||_||'|-C tary scbware allowss the cinician to adjust the transparency of thi sodb-lissee lavers, which
imgaioves visuadization al hard-sofl lEse |||I-:'||l.'|.|:|-::-="-.||i;:-'-.. Umages Courlesy of Imaging sciences Intemnational, Inc,
Hathiedd, Pennevlvania, and their public relations firm, Grepory FCA Communications, Ardmore, Pennsylvanial

her gaze at a distane object or at his or her orientation  of three-dimensional  images
own eyes in a wall-mounted mirror. Once should be correcred ro NHP, With the patient
the patient’s visual axis is focused, the head in NHP, the reeth and jaws can be oriented
will be oriented in NHP. Clinical examina to the rest of the dentofacial complex
tions should be done with the head in NHP, using whar is rermed the furnctional line of

imaging should be taken in NWHP, and the occliesinm.
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was coincident with the line of the cencral
tossace of the maxillary dencal arch and ot che
teeth in the arches were well aligned, ideal

For more than a century, there has been a
quest in orthodontics tor a pracrical and reli-
able method of orienting the teeth to the jaws
and face. It was postulared thar if the buccal
occlusal line of the mandibular dental arch

occlasion would resuli -:,-'l.ll!:ll, 18949}, These
lines, referred o as the functional line of
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Frgure 414 A whmentalvertex CBCT viesy of an indi
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the: mandibular teeth, amd along the central fossae and
cingulae of the maxillary teeth. Perdect alignment of thie
maxillary and mandibular lines 15 the condition o
Anphes ideal orclusion, 1§ a patiend hias an asvrmmekry
characterized by rotation of the mazilla, mandible, denti-
ticon, or amy of the abiove around the vertical axis, it can
e detected in this radic -j_[n'-phin: ||rni- ction. The second
line lgreenl, which follows the faclal swrfaces of the
manillary leeth, = the esthedic B of the dengitsan, It s
vitluabsle i l\."n.'ll.l-\.llll'l:_:\, Hp tonth relationships and the
arieplalion of the dantition relative 1o pitchn reddl, e
vawy, |Imape courlesy of I".In.-i||hi|1 Imaging and Man
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ment Solutions, Chatsworth, California; repinted fron
Ackerman, .1, Profii, W.E. Sarver, 6., Ackermn,
W8, Kean, MUE. Pitch, moll, amd vaw! Describing the

sprlaal arientation ol dentolcial tnits, Am ) Onthio
Dertodac Oirthop Yal, 131, 2007, with ||r-rn'\-i'\-.=:-"|n frorm:

the American Associalion of Orthodontisis)

acclusion, arc hidden from view when the
maxillary and mandibular teeth contact.
The funcrional line of occlusion describes
the posirions of the teeth within the dental
arch and serves as a reterence for assessing
arch form, arch symmetry, and curve of Spee
(Fig. 4.14),

There is a signihcant distinction berween
the oeclusal plane and the functional line of
occlusion. The occlusal plane 15 a flar two-
dimensional construction, versus the line of
occlusion, which 5 a three-dimensional
structure created by the curve of Spee and
lack of bilateral vertical symmetry. When the
upper and lower lines of occlusion are mis
aligned, one cannot describe their relacon-
ship using planes.

Figure 415 A cross-sectional “hlock™ of a CRBCT image
can be manipulated on the computer screen around all
three ratational axes, This imape & a difforent TS
tive of the same image shown in Figuee 414, (Images
courtesy of Dalphin Imaging ansd Management Solu
ficens. O hatswarth, Caliloemnia; r|-||r|"'.|-:l from Ackerman,
ILL.. Prodfin, W.E., Sarver DM, ackerman, M.B., Kean,
b, Pitch, rall, and vane: Diescribing the spatial orienta

A CIrthi KD

d dentofaclal traits. Am J Orthod Dhanis

i [

Woal. T31, 2007, with perrenission from thee American Asso
ciatenn of Cirthadontists

The tunctional line of occlusion illustrates
arch form, arch width, and symmetry. It
-;|1 WEs (VOT dlq,'hl\_'l'lhl_' r|‘.-|; |‘:-|:-~\.IrI|'-r'| -:rr- T|'||_' ANTEr1Or
teeth relative to the facial soft ossues, that
is, anterior tooth display and smile arc. In
order to describe the dental and sofr-rissue
contributions to  anterior  tooth  display,
another line must be used. This line, the
esthetic line of the dentition, follows the
tacial surtaces of the maxillary anterior and
posterior teeth {Fig, 4.15).

[he orientation of both the functional line
af occlusion and the esthetic line of the denn-
tion. should be described using an x, v, 2
coordinate system in combination with pitch,
rofl, and yaw.

In this system, an excessive upward/down-
ward rotation of the esthetic line of the den
ntion would be denoted as pitch (up or down,
anteriorly or posteriorly). Whar is often
referred to as a transverse cant of the occlu
sal plane, viewed relative to a skeletal refer-
ence plane like the interocular line or a
soft-tissue reference plane like the inter
commissure line, 15 described as roll of the
esthetic line of the dentition and the func-
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Figure 4.16 The advent of three-dimensional imaging
enahles the arthadontist io precisely visualize the oren-
fatson of the dunctionasl line of occhision, An im:Lgl_'
similar o Figune 4.15 was axtracted from digital models.
The clinician is able w gain the same spatial information
without the patient being exposed to x-ray radiation.
dmages courtesy of OrthoCAD Dypial Models, Cadent,
Carkstadt, New lersey; reprinted from Ackerman, L,
Profii, W, Sarver, DML, Ackerman, MB. Kean, MR,
Pitch, rodl, andd yaw: Describing the spatial arientation of
dentofacial traits. Am | Ovthod Dentofac Ovthop Vol,
131, 2007, with pesmission from the American Assocla-
tion af Orhodontists,|

tional line of ocelusion {up or down on one
side or the other). Rotation of the funcrional
line of occlusion and the esthetic line of the
dentition to one side or the other, around a
verrical axis, is described as yaw, The effect
of yawr is visualized in deneal andfor skeletal
midline deviations, with a unilateral Angle
Class II or Class 111 molar relationship. Yare
was omitted from previous classifications
hecause it was difficult to detect during clini-
cal examination and was rarely visible in
convenrional diagnostic imaging. The advent
of three-dimensional imaging enables the
orthodontist to precisely visualize the orien-
tarion of the funcrional line of occlusion
(Fig. 4.16).

Clinical Practice Considerations

The orientations of both the line of occlusion
and the esthetic line of the dentition are

essential for diagnosis, rreatment planning,
ﬂ.ﬁd. mbchannthtrap}r. FI.'F]-]TL a4 treatment
standpoint, the orientation of the line of
occlusion has far-reaching clinical signifi-
cance (Barstone and Marcoree 2000), Inter-
actions of the functional and esthetic lines
are encountered routinely in the effect of
interarch elastics, which tend to tip the line
of occlusion up or down in either the anterior
or posterior regions of the arch.

The orientation of the funcrional line of
occlusion and esthetic line of the dentition
affect anterior woth display during speech
and smiling. The pitch and level of the func-
tional line of occlusion are both important
determinants of treatment for undesirable
anterior tooth display. For example, the
anterior teeth could be pitched too far down,
or the whole maxillary demtoalveolar com-
plex could be positioned too far up or
down although its pitch is normal, The inter-
commissure line (Motley and Eubank 2001)
is a useful reference line for evaluating pirch
and its cffect on anterior tooth display and
lip=tooth relationships, Patients with an
anterior open bite often have a funcrional
line of occlusion that is tipped down poste-
riorly and/or an accentuated curve of Spee
{Fig. 4.17).

The etiology of a “crooked” smile may be
due to “rofl® of the skeleral maxilla, che
maxillary teeth and alveolar process, or an
asymmetric elevarion of the upper lip. Roll
of the funcrional line of occlusion 15 best
visualized on the digital video frame repre-
senting the natural unstrained posed social
smile (Fig. 4.1%}).

The intercommissure line is the best frame
of reference for evaluarion of rofl. Clinically,
the patient with this eype of discrepancy will
show more tooth mass below the intercom-
missure line unilaterally as well as more gin-
gival display unilaterally.

Previously, diagnostic imaging techniques
were insufficient ro visualize discrepancies in
maxillomandibular yaw., When an ortho-
dontist encountered a major midline shife, a
unilateral Class 1l or Class 111 molar relation-
ship, or a true unilateral crossbite, they were
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Fi-;g_urr 417 Patients with an aneerior apen biter coften
have a functional line of occhesion that s tipped down
peoasdeficedy aneldor an scceniuabed curve of Spec. (A In
this particular patiend, the lateral radicgraphic projection
clearly shived the soceibwabed curvie of '!:i|:rle'.|.'. By A snll
trame of the: same patient, taken from i :[i!l,ilnl vitdis |_Ii||.
illustrates the effect of downwasd posbericr pitch on
anterior oot cigplay. MRote ther increased Elnulml rI-.-:[rI.w
in thi posterion scpments,

unable ro discern whether maxillomandibu-
lar yaw: was the underlying cause of thar
discrepancy. Now, the extent of ydiw can be
visnalized with three-dimensional imaging
and will determing whether treatment
involves asymmetric mechanics, asymmetric
extractions, unilareral bone anchorage, or
orthognathic surgery (Fig. 4.19).

Figure 4.8 Rof of the functonal line of eoclusion is
brest wisualized on the digital video frame representing
the natural unstrained posed social smile, The inter-com-
missure lise (s the best frame of rederence for evaluation
i pell, Clinically, this patient shows more tooth mass
belony (e intercammissure line on ber right side,

Fi;urr 479 The extent of yaw can be visualized with
three-dimenssonal |rn.:'|!;-in!17 and will determine whether
treatment Invalees asymmetric mechanics, asymemeiric
eyiractons, unilateral bone .1n|:'|'||_1r.:ggr_'. ar rulh-:_'.gn.;.lhil:
surgery. Im this example, the dental midlines are coingi-
cent but an underyving skeletal maxillosmandibubar vawe
exisds, (Imapes courtesy of Imaging Sciences Inferna-
tloetal, Inc., Hatfleld, Pennsylvania, and their public
relations fiom, Grepory FCA Commaenications, Ardmone,
Fennsylvania.)

Integrabion «

the Clinical Database

i IMaginge i

The complere clinical database consists of
informanon derived from the doctor-patient
interview, direct ¢linical examination, and
diagnostc imaging. In general, the challenge
tor the orthodonrist is to integrate the differ-
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ent data sources and compose a problem-
hased classification of dentofacial craits. Far
oo often, orthodontists spend inadequate
rime on clinical examinarion and rely heavily
on data acquired from diagnostic imaging.
To reiterate, the majoricy of diagnostic dara
should be raken directly from clinical exami-
nation. The goal of imaging is to ascertan
information about the spatial orientation of
dentofacial rraits thar might nor have been
possible with use of the human eye alone. At
present, imaging tech FLI:J]I:}E,]-' cannot fu|l}'
replicate the three-dimensional live parient,
The experienced clinician will use the afore-
mentioned imaging techniques to supplement
the wealth of data acquired from in vivo
examinarion of the partient.
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Classification
and Diagnosis of
Dentofacial Traits

The concept of orthodontic diagnosis has
been interpreted in a variery of wavs, and
consequently the term diagrosis has been
used by different authors to mean disparare
things over the course of modern orthodontic
history, Historically, once the orthodonrist
detecred a devianon from FEdward Angle's
“normal™ occlusion, the diagnosis was con-
sidered complete (Strang and Thompson
1958). Critics of the traditional Strang
approach to orthodontic diagnosis have chal-
lenged irs very basis {i.e., the Angle classifica-
tion) and argued rhar diagnosis must delineare
tJ'I.'E' Sk.fl.ﬂtﬂl. YErsUs l.‘I.l."I'ItHl 'L'UFI'IFIJI.'IEI.'IEE I't'!il'."i}:l'l.-
sible for variation in dentofacial trais (Case
1921, Hellman 1921, Simon 1926, Broadhent
1937, Brodie 1966, Sassouni 1970). More
recently, it has been proposed that diagnosis
include not only deviations related to dental
and skeleral factors but also the emotional
and secial ramifications of the patient’s orth-
odontic condition {Moorees and Gron 1966,
Ackerman and Proffit 1969%). Orthodontic
diagnosis during the course of the twentieth
century shifred from a somewhar narrow
focus (i.e., dental deviarions) to what could be
termed a more comprehensive assessment of
the patient. However, the potential flaw
underlying erthodontic diagnosis to date may

be the comparative assessment of a patient's
morphology to unscientifc normative stan-
dards and *imaginary ideals™ {Ackerman et
al. 2006). Diagnosis in this model implies that
any variation from the “ideal™ is incomparible
with orthodonric health.

Variation in dentofacial traies is wsuwally
not indicative of a pathologic process or state
of disease per se, and as a result parienrs
rarcly complain of somatic SYMPLOMS As50C1-
ated with oeclusal disharmony. In fact, it is
usually the psychological and social ramifi-
carions of variation in dentofacial traics that
influence a patient’s decision to seek orth-
odontic rrearment. To reiterare, if an orth-
odontic condition is clinically detecred by
the doctor or perceived by the patient, it
must be assessed relative to the patent’s
three levels of functioning: body parris),
whaole person, and the individual in the
comtext of societal values. Diagnosis of a
reduction in an individual’s stare of orth-
odontic health is determined by the extent of
impairment, activity limitation, or participa-
tion resrricnion linked to the specific varia-
tion in the dentofacial trait(s). All orthodonric
interventions should aim ro improve a
patient’s state of health by diminishing che
extent of the disabiliry.
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Figure 5.1 The diagnostic procass begins with the collection of data concerning the patient’s social needs, psychodopic
status, marphologic attirmbutes, amd physiclogic functioning, Afer gathering o comprehensive clinical database, the
arthodontist must analyze the data and systematically describe (classify) variationis) in dentofacial traits that impact
the patient’s state of orthodontic health. The goal of the diagnostc process in orthodontics is o prodece a list of the

patient's profblems, taking inte account the subjective as well 3 obgective findings.

Diagnosis in the enhancement orthodon-
tic mendel is defined as the task of identitying
those variations in dentofacial trais thar
have broughr about a derectable decrement
in the patient’s health {wellness) as mani-
fested by impairment, activity limitation, or
participation restriction, The diagnostic
process begins with the collection of dara
concerning the patient’s social needs, psy-
chologic status, morphologic aceributes, and
physiologic functioning. After gathering a
comprehensive clinical darabase, the ortho-
dontist must analvze the data and system-
atically describe (classify) variation(s} in

denrofacial traits that impact the patient’s
state of orthodontic health (Fig. 5.1).

The purpose of classification in orthodon-
tic diagnosis is to distill the clinical darabase
mto a descriptive  list summarizing  the
patient’s problems, that is, those variations
in dentofacial traits affecting health, wich
the required trearment implicit in that
description {Table 5.1).

The goal of this chaprer is o present a
systematic method for the classification of
dentofacial traits based on a problem-
oriented approach to diagnosis and trear-
ment planning.

Copyrighted maierial
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Tabhe 5.1

The “Normal” Range of Variation

Marural variation is recognized as a universal
basic attribute of the human body; cthis vanation
has its beginning in heredity; the compensarory
adjustment mechanism fts che vwanable pares
together into a vnigque morphological wnit, Start-
ing with this mosaic individuality, funcrional
adaptation through the dvnamic and random
forces give the dentofacial complex its specificity
by further establishing the individoualicy of s
functional pattern. (Fischer 1952)

In lower species, an arrest of or a delay in
development at an embryonic stage is referred
tor as meateny. The normal period of postna-
tal denwofacial growth and development in
humans is unusually extended compared to
nonhuman primates, and this slow pace at
which postnatal development occurs is sug-
gestive of neoteny. Specifically, the human
neonate remains edentulous for a compara-
tively long period of time {6 months} with
dentitional development spanning roughly
12 years (excluding third molar develop-
ment). From a phylogenetic point of view,
with neoteny came a greater likelihood for
morphologic variation, and nowhere is this
more apparent than in human dental ocelu-
sion [(Ackerman and Proffic 1980). The
exceedingly long  period of dentofacial
growth and development in humans permies
many external factors to affect the dentofa-
cial complex, and as a resule, variation in

dentofacial traits is a normal phenomenon.
With that being said, the complex interac-
mon  berween heredity and environment
makes it difficult to assess the relative impor-
tance of each in the etiology of variation in
dentofacial trairs.

Classification in medicine has advanced
along both morphologic and eriologic lines,
by detecrion of the organ affected and then,
whenever possible, by clucidation of the caus-
ative agent. A classification system based on
an understanding of etiology has been the
ultimate goal of all clinical science (Brash
1936). However, there is one absolute reason
why the morphologic approach versus the
eticlogic approach to classificarion has pre-
vailed in orthodontics. Variation in dentofa-
cial iraits rarely represents a pathologic state
{Fischer 1952). This is in sharp contrast to
the disease entities treated by medicine in
which knowledge of the etiology usually pro-
vides guidance for treatment. In the absence
of an eniologic basis for classitying vanation
in dentofacial traits, morphologic description
is the next best alternarive,

Orthodontic Classification

In the late 1960s, Edward Angle’s system of
orthodontic classification was formally mod-
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ified from a sericely anteroposterior analysis
to include deviations in all three plancs
of space (Ackerman and Proffit 1969).
An orthogonal projecion (i.e., a wo-
dimensional depiction of three-dimensional
structures) was used to describe deviation n
dentofacial traits. Orthogonal analysis, as
this system of classification has come to be
]'El'l'i.'l-"f'r"l'l... 5}'5tfm-ﬂtili.'3"}' IIJ.I."E-'L'ri.I.'!E!i FI".'E TILear=
phologic characreristics of varianion in den-
tofacial traits and their interrelationships
{Fig. 5.2).

When orthogonal analysis was originally
proposed nearly 40 vears ago, it was con-
ceived according to the prevailing concepes
and pracrices of its day—namely, thar ideal
occlusion is pivotal for orthodontc healch,
assessment of appearance is limited to profile
analvsis, and the three sparial dimensions
{sagittal, rransverse, and vertical) adequartely
describe the orientation of dentofacial traits.
By today’s standards, there are three major
Hlaws in this classification scheme. First, the
orthogonal analysis assumed that the most
common characteriseic (the wniverse) describe-
ing all parient’s orthodontic condirions was
the degree of alignment and symmetry of the
tttrh Eﬂd lJ.t'I'.ItE.] EI"L'I'H:'E-.. ﬂ|tht1ug|‘t d':]'ltﬂ.l
alignment and symmerry is still a common
feature in the majority of orthodonric condi-
tions presenting for evaluanion, it is not the
primary criterion  affecting orthodontic
health. The second major flaw in the orthog-
onal analysis was that the only facet of
appearance included in rthe classificarion
was the assessment of the patient’s profile,
Today, there is a far greater emphasis on
overall facial appearance, anterior tooth
display, and their coneribution to orthodon-
tic health. Third, the diagnostic imaging
techniques of the 19605 did not permit three-
dimensional analvsis of the orientarion of the
functional line of occlusion and the esthetic
line of the dentition. Contemporary imaging
techniques make it possible to describe the
exact sparial orientation (e.g., rotation and
translation) of these important anatomic
features.

Orthogonal Analysis Revisited

The orthogonal analysis has been modified
to address the aforementioned shortcomings
and to more accurately describe variations in
dentofacial trairs and their affect on arth-
odontic healeh.

The universe now represents dentofacial
appearance  including facial proportions,
facial symmetry, facial divergence (profile],
smile, and the orientarion of the estheric line
of the dentition. Wicthin the universe, the
major sct describes alignment and symmetry
of the teeth and dental arches including
whole arch alignment [crowding or spacing),
individual tooth position, tooth form, tooth
number, pericdontal biorype, and the orien-
tation of the funcrional line of occlusion.
Three interlocking subsets within this major
set describe transverse, sagittal, and verrical
deviarions. Any orthodontic condition can
he sufficiently described by fve or fower
characreristics {Fig. 5.3).

Classification Procedure

Step 1: Appearance Evaluation {Fig, 5.4

The hrst step in classification 15 to evaluate
the patient’s dentofacial appearance. The
majority of dara regarding appearance were
collected during the doctor=patient inter-
view and the global and regional levels of
climical appraisal. Digital videography will
provide supplemental information related to
the dynamics of anterior tooth display. Vari-
ations in facial proportion, facial symmetry,
facial divergence (profile}, smile, and the ori-
entation of the esthetic ling of the dentition
are described in the caregory of appearance.
A descriptive list summarizing the patient's
problems related o appearance should be
generated.

Appearance Terminology

m Facial proportion: For example, long lower
face, short lower face, midface deficiency
[anteroposterior), vernical maxillary excess,
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CASE NO DATE ... =

. LL
& 1970 Dasiad Tompomtion of Amarica FENTED I8 8.4 P.0. Box 1011 # Washington, DLC. 20013

Figure 5.2 The original Ackerman-Proffit crthogonal analysis, (lmage courtesy of O, James L. Ackerman; the concept
weas orgimally presented in Ackerman, L., Prodfie, W.E. 1965 The characteristics of malocclusion: A modern appreach
i classification and I.'Fi.lt:nu'\;ih. Am | Chrdbeadd She445-454.)
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CEMTOFACIAL APPEARANCE

=PI PO TR

-FRCIAL SYMMETET

SFRCIAL INVESGESWCE

-FMALE

-CINEWTATIIN OF TR EFTHETED LWE OF ThE DENTITION

Figure 5.3 The modified orthogonal analysis, The
orthogonal analysis has been modified to more acou-
rabely deserilee variations in denofacial traies angd thedr
affect on orthodontic health. The andverse now repre-
sents dentofackal appearance including faclal propor-
ficins, farial sy mmicry, taiial dix-:-q;:'nl:u,' I'|'_|r|:|fi|1_='|_ wmiilee,
and the orentation of the esthetic line of the dentition.
Within the wniverse, the major s describes alignmenl
and symmetry of the teeth and dental arches incleding
whole arch alignement (orowding or spacings, indivichsal
socth position, tooth form, ooth number, pericdontal
Elotype, and the orentation of the functional line of
occlusion. Three inl;u,-r|nql:ing wrbisets within this majoar
sel describe ransverse, sapittal, and vertical deviations,
Any orthodomic canditicn can be sufficiently deseribed
by Fiwve o dewer charactaristics

excessive chin height, vertical maxillary
defciency, diminished chin height, narrow
midface, narrow lower facial third, wide
alar base, narrow alar base, lip incompe-
tence, deepened nasolabial folds.

w Facial symmetryiasymmetry: For example,
nasal asvmmetry, mandibular asymmetry,
chin  asymmetry, asymmetric dental
mid lines.

w Facial convexityfconcavity: For example,
excessive nasal projection, acute nasola-
bial angle, obruse nasolabial angle, exces-
sive lip eversion, obliterared labiomental
sulcus,

Figure 5.4 Appearance evaluation,

» Facial divergence: For example, orcthogna-
thic, posteriorly divergent, anteriorly
divergent, insufficient chin projection,
excessive chin projection,

m Anterior tooth displayismile: For example,
excessive tooth display at rest or smile,
insufficient rooth display ar rest or smile,
excessive  gingival display at rest or
smile, insufficient gingival display at
rest or smile, reverse resting lip line, flat
smile arc, reverse smile arc, excessive
bucecal corridor, excessively Hared incisors,
severely retroclined incisors.

n Orientation of the esthetic line of the den-
titiom: For example, pitch wup or down,
anteriorly or posteriorly, roll up or down
on one side or the other, and yvaw to one
side or the other about the vertical axis.

Step 2: Alignment Evaluation (Fig. 5.5)

The second step in classification is the assess-
ment of alignment and symmerry of che
teeth and dental arches. This is accomplished
through clinical appraisal ar the local level,
modeling of the dentition, and radiographic
imaging of the dentition. Variations in whaole

Copyrighted maierial



Classification and Diagnasis of Dentofacial Traits 71

Figure 5.5 Alignment evaluation,

arch alignment, individoal tooth position,
tooth form, tooth number, periodontal
biotype, and the orientation of the functional
line of occlusion are described in the care-
gory of alignment. A descriprive list sum-
marizing the patient’s problems relared o
alignment should be generated.

Alignment Terminology

n Whole arch  alipnment;
crowding or spacing.

m Individual tooth position: For example,
labioversion, lingualversion, buccoversion,
palatoversion, palatal impaction, labial
IMpaction, transposiion, ransmigration,
ECIOPIC eruprion.

n Tooth form: For example, shore clinical
crown height, peg-shaped lateral incisors,
mottled enamel, excessive tooth wear.

n Tooth mumber: For example, congenitally
missing tooth or teeth, supernumerary
tooth or weeth, fusion, gemination.

n Periodontal biotype: For example, thick/
Hat, thin/scalloped, and pronounced thin/
scalloped.

n Ovientation of the functional line of ncclu-
sion: For example, pitch up or down, ante-

For example,

riorly or posteriorly, roll up or down on
one side or the other, and yaw 1o one side
or the other abour the vertical axis.

Figure 5.6 Transverse evaluation,

Step 3: Transverse Evaluation (Fig. 5.6)

The third step in classihcation is the assess-
ment of the patient’s dental arches and
skeleral bases with regard ro variation in
the transverse dimension. Specifically, rhe
buccalingual relationships of the posterior
teeth are described. This 15 accomplished
through clinical appraisal ar the global,
regional, and local levels and the analysis of
the maodels of the dentition {plaster or digital).
A judgment has to be made as o whether the
deviation is dentoalveolar in nature or skel-
etal in nature or due to a combination of
the two. Most transverse problems have
components of both, with one or the other
predominating. For example, it a hilateral
palatal crossbire exists, the clinician must
ask whether the problem is a narrow maxilla
or a narrow dental arch although the skeletal
width is correct. As a general rule, “maxil-
lar¥™ and “mandibular™ are vsed o indicare
where the problem is located. Maxillary
palatal crosshite implies a narrow maxillary
arch, while mandibular buccal crosshite
indicates excess mandibular wadth. A descrip-
tive list summarizing the patient’s problems
related to rransverse deviarions should be
generated.
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SAGITTAL

Figure 5.7 Sagittal evaluation,

Transverse Termi

w Crossbite (skeletal, dental, or combing-
tion): For example, unilateral maxillary
palatal crosshite, bilateral maxillary palatal
crosshite, unilareral maxillary  buccal
crosshite, bilateral maxillary buccal cross-
bite, unilateral mandibular buceal cross-
bire, bilateral mandibular buccal crossbite,
unilateral mandibular lingual crosshite,
bilateral mandibular lingual crossbiee.

m Inclination of teeth in buccal segments:
For example, flared labially, inclined pala-
tally {upper), or inclined lingually (lower).

s Roll: For example, maxillary [(dental or
skeletall or mandibular (dental or skeleral).

Step 4: Sagittal (Anteroposterior)
Evaluation {Fig. 5.7}

The fourth step in classification is the assess-
ment of the patient’s dental arches and skel-
etal bases with regard to variation in the
sagitral {anteroposterior] dimension. This is
accomplished through clinical appraisal ar
the global, regional and local levels and the
analysis of diagnostic imaging. The Angle
Classification is used and supplemented with
the descripror *skeletal,” “dentoalveolar,” or

a combination. In the case of Angle Class 11
and Class III deviations, the clinician should
note whether the maxilla, the mandible, or
a combination of both contribures to the spe-
cific morphologic problem. A descriprive list
summarizing the patient’s problems related
to sagirtal deviations should be generared.

Sagittal Terminology

m Angle Class (skeletal, dental, or combina-
tion and wmaxilla or mandible): For
example, Class 1, Class [ with excessive
overjet, Class | with anterior crossbite,
Class [1=Division 1 (maxillary protrusion),
Class [1-Division 1 {mandibular retrogna-
thia), Class II-Division 1 {(combination),
Class [1=Division 2 (maxillary protrusion),
Class [1-Division 2 {(mandibular retrogna-
thia), Class II-Division 2 (combination),
Class [=Division 1 Subdivision {maxillary
vaw), Class [I-Division 1 Subdivision
(mandibular yaw], Class [I-Division 2
Subdivision {maxillary vaw), Class 1I-
Division 2 Subdivision {mandibular vaw),
Class 1T with anterior crosshite, Class 111
imaxillary retrusion), Class 111 {mandibu-
lar prognachism), Class 111 Subdivision
imaxillary vawl, Class [l Subdivision
(mandibular yaw).

Step 5: Vertical Evaluation (Fig. 5.8)

The fifth step in classification is the assess-
ment of the patient’s dental arches and skel-
etal bases with regard to variation in the
vertical dimension. This s ar_'-;:nm]:rﬁ.l;hl:d
through clinical appraisal ar the global,
regional, and local levels and the analysis of
diagnostic imaging. Bite depth is used to
describe the vertical relationships. The pos-
sibilities are anterior open bite, anterior deep
hite, posterior open bite, or posterior col-
lapsed bite. The clinician must determine
whether deviarions are skeleral, dentoalveo-
lar, or a combination of both. A descriptive
list summarizing the patient’s problems
related ro wvertical deviations should be
generated.
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The frst stage of decision-making is a
process called knowledge conpling, which s
matching specific patient data with general
orthodonric knowledge (Weed 1999, For
each patient problem, three requirements
must be satished in thar coupling process.
First, in rerrieving general orthodonric
knowledge, all variables relevant to diagnos-
tic problems and all ereatment alternatives
must be taken into account. Arypical char-
acteristics  and  nonstandard  trearments
potentially relevant to unique patients must
not be excluded from consideration based
simply on case reports in the orthodontic
literature or a clinician’s experience with
other patients. Second, in retrieving patient-
specific data, the maximum amount of avail-
able information that discriminates among
the relevant variation in dentofacial teaies
should be collected prior o treatment, in
order to classify patient uniqueness. Third,
the linkages between the first two reguire-
ments must be identified in the coupling
process, so that the therapeutic implications
of variation in the patents dentofacial
appearance will be readily perceivable to the
clinician and patient when they meet to select
the most desirable treatment plan in the
second stage of decision-making.

Therapeutic Modifiability

Each preliminary rreatment plan should be
assessed relative to therapeutic modifabiliry,
Therapentic maodifiakility  (Moorees  and
Gron 1966} refers to the clinician’s ability o
predict the “achievable optimum® for a
patient when attempting to satisty the treat-
ment objectives of a given preliminary treat-
ment plan. The greater the effort needed o
produce a small improvement in a dentofa-
cial trait, the lesser the therapeutic modifi-
ability, and wvice versa. Once the problem
list has been ordered relative to ctherapeutic
maodifiability, reasonable rreatment goals can
be set and a unified Anal treatment plan
synthesized.

Treatment Planning and the
Dimension of Time

When evaluating therapeutic modifabiliey,
the clinician must also consider two poines
in time: (1} the completion of active treat-
ment and (2} the cessation of orthodontic
retention. The first guestion the clinician
must ask when planning tooth movement
andfor jaw surgery is how stable will the
correction be at the completion of active
treatment. The second question that should
be asked 15 what will most likely occor when
the patient stops complying with the pre-
scribed plan of retention, Currently, it is
nearly impossible o predict the timing,
degree, and direction of relapse for many
denrofacial trairs, Traditionally, orchodon-
tists have argued that when the teeth are
knowingly moved into “wunstable™ positions,
they will ultimartely experience rebound or
physiologic recovery (Horowitz and Hixon
1969). However, all orthodontic movements
are 1o some extent “unstable,”

Many tooth-related postretention changes
dre IJ.IJE Loy I'LEJTITIEI maturatiunal 'L'I'.IE.I'.IHEE- il'.l
the dentofacial complex. The resting pres-
sures of the tongue, lips, and forces created
within the periodontal ligament contribute to
the multifactorial eriology of relapse (Proffit
1978). Because the nature of orthodontic
relapse is not entirely known or predictable
{Melrose and Millert 1998, Littlewood er al.
200a), patients should be advised thar life-
time retention 15 needed to maintain woth
position. Mowhere s this more evident
than in the case of lower incisor crowding
{Ormiston et al. 2003). The orthodontist, in
order to satisfy the tenets of informed consent,
should discuss, when possible, the short- and
long-term prognases for proposed modifica-
tion of a dentofacial trait or traies.

Therapeutic Diagnosis

No orthodontic reatment plan should be
considered written in stone, That is to say,
]'.I'lid-i:{ill.]ﬁl: li.'l.lrl'l:i.'ti.ﬂl'l!i dare UEEL'I'I I.Tlﬂ.l'jt
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during orthodontic therapy based on creat-
ment response, patient cooperation, growth,
or any unforeseen events. Therapeutic diag-
nosis is defined as a procedure in which an
mnitial diagnosis is made in the face of some
uncertainey as to the nature of the problem
{Ackerman and Proffit 1970). The first stage
of treatment is based specifically on rthis ten-
tative diagnosis, and the response to treat-
ment is used to confirm or reject the original
diagnosis. For example, a moderate to severe
arch perimeter deficiency in both arches may
be diagnosed as a result of arch constriction.
Consequently, a nonextraction trearment
approach is selecred. If afrer the leveling and
aligning phase of treatment the reeth are
positioned appropriarely along the functional
line of occlusion with an improvement in
dentofacial appearance, the original diagno-
sis 15 supported. However, if crowding per-

sists or the rooth movement has negacively
atfected dentofacial appearance {e.g., expan-
sion bevond the limits of the soft tissue enve-
lope), the diagnosis will have to be modifed,
perhaps to include a tooth sizefarch size dis-
crepancy, and the extraction of premolar
teeth should be considered.

Therapeutic diagnosis 15 not a subsoirute
for systematic classification and the afore-
mentioned diagnosis and trearment-planning
regimen. It also should not be used to conceal
poor logic or fuzzy thinking. A definitive
orthodontic trearment plan can be imple-
mented only after a definitive diagnosis has
been made. In some orthodontic conditions,
it is #ol possible to make a definitive diag-
nosis prior to commencing therapy. Trear-
ment response in these cases will confirm or
reject the original diagnosis and establish the
final treatment plan.
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Reason for seeking orthodontic advice:
.} Information

[ ] Treatment at this time
[ 1 Clarification of previously received information or conflicting information
[ ] Continuation of treatment

=T

Flgure 501 (A=D) Fackal views,
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Figure 502 (A-E) Intraoial veews,



Case Study 5.2
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Figure 5.3 The patient’s chief concern and reason for seeking orthodontic advice,

w
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Figure 5.14 (A=C] Facial views.
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Figure 515 (A-E) Infracral views,
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Beyond Normal:
Enhancement of
Dentofacial Traits

The scope of enhancement orthodontics
ranges from the treatment of a single dento-
facial traic to the “extreme makeover”™ of
dentotacial appearance involving plastic and
reconstructive surgery, orthognathic surgery,
orthodonrics, periodontics, and advanced
cosmeric dentistry. The following 10 case
studies illustrate a spectrum of enhance-
ments seen in everyday orthodontic pracrice.
All of the patients had some recognizable
variation in a dentofacial trait or traies,

which affected their functioning in a social
context and cavsed a decrement in their state
of orthodontic health {wellness). Enhance-
ment orthodontic outcome 15 detatled im a
three-step process. First, the primary char-
acteristic (orthogonal analysis) of the orth-
odontic problem is listed, Second, the specific
variation in the dentofacial trait is described.
Third, the method and type of enhancement
used are enumerated.

Fi
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mmm?cumﬂam

Chief Concern: _ £ S pag Ny ﬂhﬁnm{" + - ﬁullﬂi"
[} Information

[ ] Treatment at this time

[ ] Clarification of previously received information or conflicting information

[ ] Continuation of treatment

Fi.gm'r B The patient's chiet concern and reason {or secking orthodontic advice

Fhwre 6.2 (A} Faclal view during social smile, (B} Theee-guarter facial view dunng social smlbe. Note the lahlovertad

mazxillary left permanent lateral incisor (heoth Mo, 100

Frwre 6.3 Maxiflary occlusal view,
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b

Figure .4 Tooth o, 1 has been leveled and aligned via maxillary fixed appliance therapy. (&) Front acclusal view,
(B Maxillary occlusal view.

Fi-_gurr b6 A honded [|.1I.1r.|l wine hetween twodh Moe 9 and teoth Moo 10005 an .a-l:lil.ln-:l fo the removabilo IL1I.+.-I|:_'!.'
setainer prescribed for the patient. Tooth Mo, 10 will require indefinite retention.
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Tabbe 6.1 Patient Dita Table 6.2 Orthognal Analysis

Tahle 6.3 Frhancement Outcome
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Case Study 6.2
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F'pgurr 5.9 1A} Front occlusal wiew, B} Maxillary occlusal wiesy, () Mandshular ooclusal wiew

Figure 610 Maxillary and mandibalas lmited fived applances in place. The maxillary mdline diastema bas been
closed, Maote the d:--.-:-l-:'uprng'nr ol an interdental ginﬂ_i'-.-nl p.a;pill.'l bertvwoen tecth Mo, &8 and MNo, 9,
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Figure 511 Post-reatmiend. (A} Facial view during social smibe. (B Three-oguarter facial views during social smile,

Figure 6,12 Post-treatment front occlusal view,
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Tahbe 6.4 Fatient Duata Tahle 6.5 Orthognal Analysis

Tahle #.6 Fnhancement Cutcome
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Case Study 6.3
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PSYCHOSOCIAL AND PHYSICAL GROWTH STATUS

Chief Concern: _ (5A#5_ AT0esn) FKONT T2V

Reason for seeking orthodontic advice:

Pf'luﬁrmnﬂm

[7] Treatment at this time

[ ] Clarification of previously received information or conflicting information
[ 1 Continuation of treatment

Figure 643 The patient’s chicl concern and reason for seeking orthodontic advice.

Figure 614 Facial view during social =mile

Fiﬁurr A5 (A Fromt aoclasmal wiew, Mok the |'.'\:.'||-e'rtr||-
phied maxillary labial frenum. (Bl Maxillary occlusal
view, (C1 Mandibular aoclusal viess.
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Figure 6.6 Maxillary Brited fixed appliance in place. A combination of open ool spring and closed coil spring was
wsed o redistiribute space between teeth Mo, 7 through Mo, 10, prior o cosmetic bonding, The freneclomy was per-
formed several weeks prior 1o this visit, Mote the excellent tissue healing in this area. (Frenectomy: Dr Tom Seibert. |

T

Figure 6.7 (A) The maxillary limited fixed appliance was debanded, and o modified maxillary Hawley retainer with
spurs micsial and distal tobeeth Mo, 7 through Mo, 10 was prescribed tothe patient dor full-time wear ontil the cosmetic
Bonding occurmed. (B The patient's cropped social smile pricr 1o cosmetic Bonding, 0O The patient’s cropped social
smile after cosmetic |'_||'II'I|_‘|iI'I!_l| WS |_'r_:-l1'||'_||1_'f|_~d. (T rrmrmetie hn:lnn.‘l.in!l,: Or, RBobin FHarshaw, |
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IS

Flpure b.18 (Al A Q80-nanometes () diode Bser (SIROLaser Sieona Dental Syatemis LLC, Charlofte, Moeth Canolina).
The BED-mm u.-.1'.-|,'-lr_~r|-g.:h lacer hins an ;lh-;rlrp1inn F-u_'ak in the waier .al'_l_mrplinn eperChrum sich that it has B fimies |1igh|:-r
water absorption than the £10-nm wavelenath laser. The increase in water absarption lends itself to a technigee using
lesss comnehuctive energy Irom a bl Bip bo the use of moee racdiand energy Toe ablaton, With the high feence technigue
(Swick and Richter 2003, which &= characterized by higher power (watiageh, a pulsed mode, a lighily activated fiber,
and water fof Hesue cooling, the 980-nm Bser yields dramatically better results than the 310-nm laser. By virtue of
this -.|nd-|,'-.r~sr.1l1-;:iinp; nt |1hr|t|||‘1i-=_:||rj-ﬁ',:_ I I'r:lrring,:mrl crusl-like Lo laticen can B virbmally eliminated |:Il.|fi|1r: sty SUTRETY,
Maximum controllable vaporization with adequate coagulation is the poal of all laser surgeries. (B) Application of
fopkcal anesthesia o the gingival tssues, This patient’s maxillary right permanent caning (leoth Mo, B was galatally
impacted. In the couwrse of moving the crowm of tooth Mo, & labially, excess fissee accumalated on the facial aspect,
Nsdue recomounng wad esential for cormec] brackel positionang on tooth Moo 6. 0C) The excess bissus was ablated.
Mode the mimimal charring around the gingival margin of fonth Moo 6 dhee to use af the high faence I-ell:_'hnir||.|r' with
the BE0-nm laser.
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Case Study 6.4
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Tahle 6.10 Patient Data

Tahle 611

Orthognal Analysis

'h!:h- l_i;"l! Enfancerment Oulcome

Figure 619 The patient’s chiel concern and reason for seeking arthodontic advice.
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Figure 6.20 Facial view during social smile,

Figure 623 Post-treatment facial wview: during social
smile.

Figure 6.21 Front ocelusal view, Mote the bypertrophied
maxillary labial frenum

Figure .22 Maxillary and mandibular fived appliances
at the completion of treatreent. In the cowrse of the
v.‘-::-rl:.n!'_ MO spaoe limure), the A e ifenp]
aped slgnificant gingival hypertrophy. This phatogragh
was laken several weeks after the massllary Eabsal
freneciomy and j_girlf_;i'u.-m'!nm':. |Peridontist: Dir, Cweril
Ewian.y
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Case Study 6.5
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e

Figpure .27 (A-E] Occlusal views
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F'p;g_urr G.2R Maxillary and mancibular fised .:|||||!|.||'-:'|"- at the compdeticm ol freatment

Frgure 629 Post-tregtmenl. (A} Facial view. (B) Profile vieve (C) Cropped social amibe. (D) Front occheal view,
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Figure 6,30 Five years post-treatmaent, (A) Facial view during social smile. (B) Three-quarter tacial view during social
sl () Pradile view. (D) Front occlusal wiew.
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Case Study 6.6

Copyrighted material




110 Beyond Normal; Enkancement of Dentofacial Traits

Figure .31 The patient’s chiel concern and reason for seeking orthodontic advice.
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Figure 6.32 (A) Faclal view. (BI Profile view. (C) Cropped social smile, (D0 Maxillary eoclusal view. (E) Mandibular
o lusal vy,
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Fi;ur: 6.33 Postextraction of maxillare and manclibalar ferst |::-r-;,'rn|:|l._:|r',. irr:.:'u!l,-:'s taken | wear atter thie ||r.j!|r'.¢1l X TR -

ticn. (A} Facial view. (B} Three-quarter facial view during social smile, (C) Profile view
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L=

Frgure b.34 Postexiraction of maxillary and mandilsular first premolars, images taken 1 year after the odginal examina-
tican, (A-C Oechmal views,
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Frgure 6.35 Completion of fixed appliance therapy, | week prion to debond. (A) Faclal vlew. [B) Thiee-guarter fackal
vignar during social smile; (C) Pridile view, (D1 Front eeclusal vies,
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Fi'_?_urr G365 Five years post-freatmend 1A Facial view during social smiie, (B Facial view, (T3 Profile vies,
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Tahbe .96 Patient Data Tahle 617 Orthogral Analyis

Table 618 Erhancement Outcomme
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Case Study 6.7
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Table 6,19 Patient Data Tabbe 6.20 Orthopnal Anakvsis

Copyrighted material



Hidden page



Hevond MNormal: Ennancement of Dentoracial Trails

B

ri:_!.;,urr 6.0 (A} Facial view. (lmage courtesy of D, Harvey Rosen, | (B Presdile wiewe (Imape courtesy of Die, Haryves
Rosen.) (L) Facial view during social smile, (D) Three-quarter facial view during social smile. {El Front occlusal
viEn,
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Figure 6.39 Lateral skull radicgragh demonstrating max-
i|I.;1r'_u |1'.-'|:||1|:|I.a:|'\.i:| anteroposierionly,

Figure 640 Chithodontic  fielshing = postsurgery,
.I':.'-e_'.|;|.1'_ua-;hi hioks on the  anterior brackets serve as
attachment points for elastics wom In @ rectangular
“ha” prabern.
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Figure 641 Post-treatment. (A1 Facial view during social smilbe. (B) Theeequarter fxcial view during social smile. (C)
Prafile view, (D Front acclusal siew 1 :'|'r'-||1l_'|._'.||'i|_ surgery: Dr II._'ur-.-n*:- Rosen, |
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Table 6.22 Patient Cata Table 6.23 Owihognal Analvsis
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Tahle 6.24 Fnhancerment Cubeomis

Figure 5,42 The patient’s chied concern and reason for secking orthodontic advice,
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Fig_m'r 643 (A) Facial view, (image courtesy of Dir. Harnvey Bosen,) (B Th rog-cpuArier ial view, {imape courtesy ol
[ Harwey Biosen.| (C) Prodibe viewe (D0 Faclal view during social smile. The excessive gingival display was seen during
thie transition frovm social smile fo enjovment smile, (B Front occlusal vies
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Figure 645 Fixed appliances during orthodontic finigh-

) ] ) . N posisurgery
Frgure 44 Cropped Leal skoll radiograph, Bate the I

SUSPENSONY wires securing the |'|.|-‘ir'|1I'- unatractve chin
imglant o the amerdor portbon of the mandible,

'y

Frgure b.46 Posl-lreatment. (AL Facial view durieg social smile (B

=

Throw-aquearter facial vies ERLFINS s 1al srnila, (C)
Prafile wview, {0 Front occlusal wiew. [Cethopnathic surgery: Dr. Hareey Roseon,)
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Case Study 6.9
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Tahle .25 Fatient Data Tahle 6.26 Orthognal Analysis

Tabbe 6,27 Enhancement Cutcome
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Case Study 6.10
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Tabbe 6.28 Patient Data Tabk: 6.29 Orthognal Analysis
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Table 630 Frhancemen Cutcome.

Figure 650 The patient’s chiel concern and reason for seeking orthodonlic advice.
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e

Fig_ure .51 (&) Facial view (Iunni_!_ social smile. (B Front occlusal viesy, Mote the “hlack Iri.}ng’l;-:." in the mandibsular
anterior interdental spaces. (O Maxillary occlusal wiew (D) Sandibolar occlusal view, (E) Cropped panoramic rdio
j:r.l::-h pretreatment, In hesalthy aral cavities, the gingival |1r'||'|i:|.|-:' fill the spe hetwesen the feeth 100% of the time
wihen the distance from the contact point of the adjacent 1eeth to the Interproximal crest of the bome 5 5 mm or less,
Whies thee distance is 6 mm, the |_|.|_::-i|i.1|;' cho neat fill the SR ||n'||'|||:_'lne'|-.- in .|;:-|'|r||:-:5|'-|..,:|ln:_'|'-.- 5079 of |:-1Ii|-n|\._ ard whien

it & 7 mrm or more, it does not fil the EpACE iy 75 o |'_|.'I:i|'_'l'||‘5 (Tarmose @2f al. 19925, In this p.;l'{'n‘._ thie distance from
the contacd point (teeth Moo B and MNa. 9) b the inlerproximal crest of bone exceads & mm.
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REFERENCES Rosen, H M, 1992, Facial skeletal expansion:
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Index

Activity
defimition, &
limitation, &
Alhgnment, 47, 70=71
Angle classification, 47
Arch form, 41; se¢ alzo Buceal corndor
Asvimmerry
chim, 33
and funcrional shife, 33

mandibular, 35

Bite Depth, 47; see also Vertical evaloation

Black triangle: see Gingival papillag;
Periodontal biorypes

Body functions, &

Body seructures, 8

Buceal corridor, 415 see also Arch form

Catenary curve, 77

Cervicomenral angle, 37

Chief concern, 13

Clinical database
integration of chinical examinacion, 45
integrarion of imaging, 62-53

Chnical judgment, 11

Col, 46

Communication
after treatment, 24
and computer imaging, 23
during orthodentic rreatment, 24
docror patient/parent conference, 21-22
doctor patient/parent interview, 19
initial parient contacr, 13=15

Cone-beam compured tomography (CBCT),
iz
Computed comography (CT1, 32

Dental history, 18
Dentafacial trait
climical examination of
global appraisal, 30=3&
lacal appraisal, 43-48

regional appraisal, 36-43
definirion, X1V, 2

imaging, 4%=62
spatial orientation, S6—621; see also Pirch;
Roll; Yaw

Dngital videography, 49-50
Diode laser
climical wse, 29
photobiology, 29
Disabality
biopsychosocial model, &
medical model, &
sogial model, §

Enhancement, see also Therapy
definition, 7
versus therapy, 7
Escheric line of the dentition, 60
Evidence-based clinical practice, 10=11

Facial appearance
evaluation, 68,69
observer-perception, 29=30
self-perceprion, 29-30
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42 index

Facial praportion

rransyerse, 33-14

vertical, 3033
Facial symmetry, 34-35
Frenecromy, 98, 101-102
Functional line of coclusion, 59-60

Cringival papillae, 45
Growth starus, 17-18

Health
International classificarion of funcrioning,
disabalicy,
and health (1CE], 7-8
questionnaire, 15=19
World Health Organization {(WHO)
definition, 7
Height
commissure, 40
philtrum, 40

Impacted oeceh

canines, 52

localization wich CT, §2-53
Impairment, 8
Informed consent, 20-21
Interlabial gap, 40

Knowledge coupling, 74
Labiomental sulews, 36

Malocclusion
dehnition, 4
and facial appearance, §
handicapping, -7
and oral healeh, 4
Maximum intensity projection, 36
Medical history, 19
Medicalization, 3
Modeling
digital models of the dentition, 54-55
plaster models of the dentinion, 32,54

Masolahial angle, 36

Matural head posiion (NHP), 56, 58
Meoteny, 66

Normal range of variabion, 67

Occlusal analysis, 46-47
Oral health assessment, 43

Orehodontic classiheation
and orthogonal analysis, A8-73
purpose of, A6
Orethodontic diagnosis
overvicw, B5—ph
rr:‘nj:bh:“‘m-ﬂrimt::l.l, Ti-74
Orrthodontic healch, 9
Orthodontic relapse, 74
Orerhodonric recrearment, 128-136
Orthognathic surgery, 117=127

Parernalism, 19=20

Patient autonomy, 19-20

Participation restriction, 8

Perindontal biotypes, 44-46, 90-24, 101,
132-136

Pirch, &0

Premaolar extraction, 109116

Profile analysis, 35-36

Psvchosocial considerations, &, 15, 17

Roll, 60-61, 128-131

Sagireal evaluacion, 72; see also Angle
classihcation
Self-dererminarion, 13
Smile arc, 40-41
Smile stvle
caning, 3%
commissure, 39
complex, 39
Smile type
enjoyment, 38
social, 38
Smile rrairs
anteroposteriorn, 43
transverse, 41-43
vertical, 39-41
Stereo photogrammerry, S0-51
Surgical orthodontics: see Orthognachic surgery

Therapeurtic diagnosis, 74-73, 104108
Therapeutic modifhability, 74
Therapy, see also Enhancement
dehnicion, 7
versus enhancement, 7
Transverse analvsis, 47, 71=72

Yertical evaluation, 72-73
Vertical maxillary deficiency (VMD), 32-33

Vertical maxillary excess (VME), 32

Yaw, 61



