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PREFACE

The presenguide to orthodontics has been written and thought of as a support for fifth year
students at the Faculty of Dental Medicine within Victor Eakmiversity of Medicine and
Pharmacy Tirma@ra, but it can also based by the residents in the first year at the Orthodontics
and Dentofacial Orthopedics program.

The guide comprises fundamental notions rendered schematically, with the help of data and
pictures, which aim at supporting students to easily assimilate the subject studied during medical
internship.

The first part of the book discusses notions regarding clinical and paraclinical
investigations of the orthodontic patient. Besides standardsiigations, notions aboutligital
cephalometricanalysis or CBCT investigation are also described.

The second part is devoted to the typesmfliancesused in intercepting and treating
dentomaxillary anomalies. A wider part is devoteEimobileand mobilisable apgmnces as well
as to the description dhe concepts and theay of manufacturingf some types of appliances that
are used more frequently in treating demtaxillary anomalies in childrenln what follows,
vacuumformed appliancesas well as fixed dental appliances, together with their components, are
briefly describedAs the development of fixed orthodontic techniques has been remarkable lately,
we believed it was advisable to add some simple enames that the dentist can camyt in some
cases of orthodontic emergency.

We hope that this guide will come in handy for students and young dacidraill help
them synthesgzthebasic principles of orthodontic diagnosis athe main types of ag@ncesused
in treating dend-maxillary anomalies.

The authors
Ti mi Ko ®r a,
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1. PATIENT HISTORY AN THE GENERAL CLINIEL ASSESSMENT

Patient historyorm must contain the following information:

- civil data of the patient

- the environment of origin: urban or rural

- patientdéds complaint and motivation
- family medicalhistory

- general personal medical history

- dental history

Patient 6s compl &anmé linkedhtd aesthetic iaspects brdonfonel disorders
(breathing, mastiation, joint pains).

Generalmedicalhistory

The questions addressed to the mother refguetsonal medical history and to family
medical history:

- if the mother suffers from a chronic disease
-theageshegotpregnaii i n el der mot hers, the childbés too

- if she had pregnancy disorders or other troubles during preginaatthe troubles and disorders
of the mother during pregnancy affect temporary teath,the forming and development of
temporary teeth buds takes place during this period

- if the babywas bornon timei premature childresuffer fromdelayed tooth eruption and enam
defects

-babyds we il g§ighttweightt cantbé actompanied by delayed tooth eruption and enamel
defects

- if nursing was natural or artificial; itis wellknowhtat t he babyés mandi bul
position during breastfeeding are beneficial for a harmonious development of therdeditary
apparatus

- what disorders the baby sufferesince birth until 7 years of ageat this age, théntraosseous
formaion of permanent teeth is complete, except for the wisdom teeth; all the infectious diseases,
vitamin D or iron deficiencyceliac disease (gluten intolerance), endocrine diseases-(loypo
hyperfunctions of the thyroidr of the parathyroigsand other disorders may interfere with the
formation and development of permanent teeth (enamel hypoplasia and hypomineralization)

- if family members have suffered from orthodontic probleanswding/spacingof teeth skeletal
malocclusion



This last gestion is important, aseredity plays agreat role. At the level of the
stomatognathic system, the following traits are hereditary: tooth and jaw shape and size, tooth
structure (enamel), implantatigdiastema verajhiypodontia, hyperdontianaxillary a mandibular
prognathism and retrognathism, overbite. Although inherited anomalies represert (9std the
total dentemaxillary anomalies, they must be approached therapeutically as soon as possible,
because they affect facial growth and have thetgsegotentiafor relapseafter the orthodontic
treatment.

We can also talk aboutrossed hereditywhen the child inherits the jaws from one parent
and the teeth from the other parent, but they
andsize. This leads to dentoaxillary disharmony, usually implying crowding of tegth].

Chil ddés dent al hi story

It is important to findout if the child suffered fromelated eruption or early loss of primary
teeth; early loss of primary lateral teeth have the most negative consequences, as it disturbs the
permanent teeth eruption patt¢2h

Traumatic injury to the primary dentitiocan affect the development of perreah teeth
from enamel defects to thmpactionor crown / crown and root dilaceratiam permanent teeth.
The most frequent injuries of primary dentition are intrusion and luxation; they have the most
harmfuleffects over the formation and developmenp@manent teethuds

TMJ (temporomandibular joint) injuryin small children can lead to cracks of mandibular
collum, which, if not discovered at the right time, will lead to an asymmetric mandibular growth
(the mandibulacondyleis active until 15 years of age)

Bad oral habits (finger sucking,lower lip sucking orbiting skin around fingernails) can
have repercussions over dental occlusion.

The mother must be asked if the child has ever had an orthodontic appliance, and if yes,
what type and if he used to wear it. If he used to wear it constantlywyemtdfor an activation
regularly, what the results were. In the adult patient, we asji (s&as ever had a fixed orthodontic
appliance, if (s)hesed to wear a retainand for how long.

The general clinicalassessment

One must notice thgeneral development of the patiefihe weight and height of the child
must be correlated with the dental eruption and dentaPagdeertyis an extremely important period
in the development of eéhild. During this period, a bursf tridimensionalgrowth of the jaws takes
place. (the maXary growstridimensionallywith about 3 mm and the mandible with 8 mrfoy,
some anomalies, such as mandibular retrognathism, this can be beneficial, while for others, such as
mandibular prognathism, it can represent a great disadvantage.

Pat i e nuredis angthersfactor which may indicate a possible orthodontic problem.
Multiple st udi es show that there are some <correl a
cervical spine and dentoaxillary anomalied3]; chi | ddéds posture dditing
orthodontic anomalies (hyperextension of the head may lead to mbrdéirognathismincreased
flexion due to sleeping on a higbift pillow may lead to mandibular prognathism).



Fig.l.Pati ent 6 s post uinflaenad the dcalugal reldtienship c a n

Evaluating chis$d@notbedraviianpror t ant aspect
motivationstronglyinfluencesthe degree of success of the orthodontic treatment.

Patientds approval

Before pursuing extraoral and intraoeailaminatios, the mother or the patient must sign the
agreement for the orthodontic treatment. This is an extremely important forensic document. The
patients who show up at the Orthodontics Clinic must sign an agréeim partake of medical
training
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2. FACIAL AND POSTURARSSESSMENTS

Human face shapes and body types are varied, but not all of them have a pathological
significance. It is important to mention that longilin asthenic (dolichocephalic, ectonpeEons
display a tendency for narrow maxillary arch transversally speakitgse consequences are
malocclusioror crowding of teeth

Constitution types

Sheldodbs cl assification
- ectomorplic: Tall and thin physique
- mesomorplt: Average physique

- endamorphic: Short and obese physique

[ A ——3D

Fig. 1. Constitution types: ectomorphc, mesomorphc, endomorphc
(dolichocephalic, mesocepdic, brachycephalic)

Face shapes
Face and skull shapes alwagatchconstitution types.

- brachycephalic (brakhys = shet) T the development in a transgal manner prevails, the faiseof
a round shape, thmalateis horizontal, the incisorare of a square shape.

- dolichoceplalic (long) i the development in a vertical manner prevdite faceis narrow the
arcades are narrow, tpalateis deep, they have lorggowns and suffer from malocclusion

- mesocepalic T the ratio is maintained

11



The cephalic index
- is the ratio between the maximum length and the maximum width of the skull

- it can be calculated by using the following form(fig. 2):
The length of the skull(GI-Op)x100the width of the skull (Eu-Eu)

*Gl - theglabela {he smooth prominence between the eyebyows

*Op 1 theopisthocranior{the posteriormost point in theidsagittal plane of the occigut

*Eu T euryon(the point of maximum width of the head at tbeel of theparietal region)
The value of this ratio indicates the following skull shapes

< 75,9 = dolitoceplalic

76-809 = mesocepdlic

>81-85,4 = brahyceplalic

>85,5 = hyperbrahyceplalic

Fig. 2. Calculating the cephalic index

The total facial index
- is calculated by using the following formula

Oph-Gn x 100/ ZZ (the bizygomatic diameter)
- considering the value of this ratio, there are three facial types:
>104 leptoprosap
97-104 mesprosojc

< 97 euryrosofc

12



Fig. 3. Calculating the total facial index
Head mobility

The patient is asked to make various heavementqflexion, extengon, rotation). These
movements allow the evaluation of head and cervical spine mobility. If there are any limitations, the
causes must be identified, as neck muscles are highly related to facial muscles.

Fig. 4. Assessing head and neck mobility

Facial symmetry

Facial symmetry is assessed by placing the patient in the correct position considering the
Frankfort horizontal line anthen comparing the left side of thiacieswith the right side;chin
deviation as compared to the median line of the face is the most frequent.

Vertical assessment the facial thirds

For examination purposes the face is divided into thirds
- the upper thirdTrichion-Ophrion)
- the middlethird (OphrionSubnaale)

- thelower third(Subnaale-Gnathion)

13
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Fig. 5.Face sections
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Assessing the thirdshe middle thirds usually 5 to 10 mm smaller than the lower third. If
the lower thirdis increased, this represents emportant element in diagnosing vertical dento
maxillary anomalies, an open bite of rachitic origispectively. If the lower thirés decreasedhis
is a clue for deep overbifé3].

Profile facial view assessment

The profilefacial view can offer information about the position of maxillary bone bases
relation to the skull. It can be straight (normal), convex (specific to Class Il malocclusion) or
concave (specific to Class Ill malocclusion), thus providing information about -demtiiary
anomalies in the sagittal plane.

Fig. 6. Types of profile facial view (from left to right ): convex, straight and concave

Examining the lips

Thick lips are usually hypotonic, while thin lips are hypertonic; dry amapped lips are a
sign of mouth breathind.3].

The asesmentof lips positionis made in relation to the profile and it can be:
- retruded (specific to the concave profile)
- normal/straight (specific tthe straight profie)

- protruded(specific tothe convexprofile)

14



Fig. 7. Assessing lipgposition

Normally, the lips contact each other during rest postidip competenceif they do not
contact each other, it is calléd incompetencynd it is a sign of mouth breathing.

\

@

~——

Fig. 8. The influence of lip position over frontal occlusal relationships
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3. ASSESSMENT OF THE MBCLES AND OF THE FUNIONS OF
THE DENTOMAXILLARY APPARATUSDMA)

Assessment of the muscles

Assessing the muscles implies either palpation or testing their tonicityelaps of various
techniqueghypotonia, normal muscle tone, hypertonia)

Palpation techniques

- pincer palpation with the help of the index finger and the thumb

- flat palpationi perpendicular to muscle fibers

- palpation by plucking

- triggering palpationi by palpating a muscle, there is the possibilityrimfgeringa local or a
radiating pain

Other techniques of assessing muscular tone:

In order to establish the muscle tone, the examiner asks the patient to make a movement
which implies the use of the examinated muscle. The examiner must applosemovement with
the help of his/ar fingers and (s)he must feel some resistanhes te@inique is subjective, but it is
moreaccurate than the intweal palpation of some muscle groups. If the patient offers no resistance,
the muscle is consideredygotonic. If the resistance isery high, the muscle is considered
hypertonic. All the other 8iations are considered maal, just as the muscular tone.

a

p;

Fig. 1. The importance ofthe insertion of mentonis muscle in the appearance of some orthodontic
anomalies (class II/1 oil/2)

o

\Z

=]

Temporal muscleslevate the mandible and are the most important postural muscles and the
most sensitive to occlusal interferences at the same Tihey. can be palpated externally with both
handsat the temple level.

16



Masseter muscleslevates the mandible and hedpnandible propulsion and retropropulsion.
External palpation is made from the zygomatic act past the goniac anglaternal palpations
made by insertingnefinger in the oral vestibul@2,M3) in the superior part up to the zygoma.
These muscleare sensitive in bruxism.

Fig. 2. Extraoral palpation of elevator musclegflat palpation)

(Externa) lateral pterygoid muscle

It is the muscle most talked about in specialized literature: some consider lévatoe
muscle some, a depressimguscleor a muscle involved in laterahovements. Palpation is made by
inserting one finger in the oral vestibule at the M3 level and by pushing posteriorly and medially
behind the tuberosity.

(Internal) medial pterygoid muscle

Together with the masseter, it forms a Ast
to laterality and propulsion movements. Extraoral palpation is made anterior to the goniac angle,
while intraoral palpation is made posterior to the retromaoigone (internal part of the mandible)

Tongue muscles, the orbicularis and the buccinator
- tonicity is assessed by opposing the moves which imply these muscles

- the tongue is made up of 17 muscles: 8 paired and 1 single, so its force is considerable. Any
disfunctions contribute to a number of malocclusions.

- for the buccinator muscle, the patient is asked to keep the air inside the oral cavity, while the
examnerappliessome pressure at cheek level (the air must not be let out)

- for the orbicularis muscle, the patient is asked to purse his/her lips, while the examiner pulls both
commissures.

17



Fig. 3. The influence of lips and tongue muscles on dental occlusion

Alar muscls

- tonicity is assessed during deep inspiration and expiration
- for safety, one can use the mirror test and then evaluate fogged up areas

Fig. 4: Orofacial muscles

The functions of dentemaxillary apparatus
Respiratory function
The ymmetry and contraction of nasalis muscle are assessed.

By compressing the nostrils and assessing theidity of regainingnormal shapegne can
notice if the patienis a mouth breather; sloghape regairs a sign of mouth breathing.

Certain patients often suffer from asymmetric or flat nostrils, which may be a sign of mouth
breathing. In orthodontics, this is calledouth breathing syndromeand it has the following
features: deeppalate upper front teeth protrusion, thin and hypertonic upper lip, mandibular
retrognathism, convex profiléhat is class$l/1 Angle the American schoyilin fact, these changes

18



in the sagittal plane are consequences of the changdw itransverse plane. Reducing nasal
breathiig leads tosinus and maxillary hypoplasia respectyyeand the pressure déce muscles
leads to maxillarytransverse constrictionarrow maxillary archi German school). As teeth no
longer fit intothe archthey become protrudesind the mandible retrudes in ordemtakestable
contact in the posterior part.

- the patient is asked to inhatieeplyi if (s)he inhaleghrough themouth, (s)he is considered a
mouth breather

- nostrils compression testif nostils regain their shape slowly after compression, the patient is a
mouth breather

- mirror testi the patient is asked &xhalethrough the nose; if the mirror does not fog up (negative
test), the patient is a mouth breather

- all patients who suffer from mouth breathing must be redirected to an ENT assd@soetdr to
remove any rhinopharyngeal obstayled

Speech

- any speech defects may be a sign of orthodontic anomalies
- the patient is asked to spell dental, labial ailant phonemes; the tongue does not normally
lean on teeth during pronunciation

Deglutition

Adul tds deglutition is produced by placincg
birth, deglutition is produced by placing the tongue between the edentulous dental Bnchés.
considered normal up to2years of age, and by some authopstau7 years of agéf it exceedsrs
years of age, it is considered pathological, it is caliéhtile swallowingand it most often causes
open bite.

- a mirror or spatula is placed at the level of the lower lip and the pasieagked to perform
swallowing

- patients with infantilesswallowingdo not display muscular contractions at the level of the temporal
muscle; by palpating this muscle during deglutition, one can notice if there is a sorail@wing
pattern[2]

Fig. 5. Infantile and adult swallowing patterns (left to right)

19



Fig. 6. Infantile swallowing

An infantile swallowing pattern can cause open bite also in the lateral area (lateral open
bite).

Fig. 7. Tongue interposition in the lateral area

20



Fig. 8.0pen bite (by tongue interposition between dental arches during deglutition)

Masticdion
- the patient is asked to chew some gum; the examiner may detect unifetstiahtion

- the patients who do not display dental attrition diskywer mastication dynamics and prefer
soft foods

Facial esthetics

Patients with dentmaxillary anomalies display esthetic changes on both frontal norma and

lateral norma: deepcclusion is acampanied by reduced lower third of the fapeotrudedchin,
deeplabiomentalfold (aged aspectskeletal open bites accompanied by increased lower third of
the facewith a ,,long face syndrom 6  a;sbipddile tconvex profile (maxillary protrusionor
mandibularretrusior), concae profile (mandibularprotrusion with an unaesthetic and aggressive
aspecetc.

Notions of occlusiology in orthodontics

The analysis of dental occlusionits dynamicsimplies the highlight of prematui@ntacts
and of occlusal interferences the working/nofworking side In order to have a more accurate
evidence otheinterferences and dhe premature contacts, the patient must be guidexcentric
relation. Recording with the facial arch and moung the modelson the articulator ensure an
accurate occlusal analysis aade of a major importance in patients with temgoandibular
dysfunction.

Protrusive movement

- from the maximum intercuspation position, the doctor guides the mandible uniticibors get in
the edgeo-edge position

- by using articulating paper/occlusion spray, one marks the contacts

21



- there must be no contdogtween teetin the posterior area (if there is the case, one writes down
the nonworking side interferences in the record) and the guidance must include at least the two
upperincisors

- propulsivenonworking interferencesisually appear on the distal slope of thie=inal side, at the
level of the molars

- propulsive working interferences usually appear at the level of the incisal margin

Lateral movement

- starting from the maximum intercuspation position the doctor guides the mandible into left/right
laterality

- one must mention if there is canine guidance or group fun(thenarea involved in the guidance
must be mentioned too)

- there must be no contact between teeth etekel of the noworking side(if there is the case,
one writes down the neworking side interferences in the record)

The Curve of Spd@ the sagittal plane)
- ideally, the maximum depth difie curve is 3 mm; a deespgittal curve is aignof lack of space

-Von Speeods owovexwkethdenel of theslperiordentalarch and concave at thevel
of themandible

The Curve of Wilsofin the transverse plane)
- it is the curve defined by the inclination of vestibular and lingual cusps at the level of the molars
- this curve allows food to remain at the level of the occlizddéduring mastication

- this curveusuallyhasa superior concavity

(_/L_

-

Fig. 9. Occlusal curvesi Von Spee andWilson (from left to right )

22



4. EXAMININGTHE TEMPOROMANDIBULARIOINT (TMJ)

One must check the amplitude of mouth operfing measured imm/cmi normal values
40-50 mm).

Onre palpates theondyles and assesses their symmetry as well as the condyle excursion.
The assessment of the condyles is maylenserting the thumin the external auditory canal and
the index finger in th@retragian area; one assesses if the condyle excursion is normal, limited or
blocked.

One also assesses if there are deviations at the level of thduring mouth opening or
closing, jointsounds(popping or cracking soundsrepituis) as well as the moment they can be
heard(duringmouth opening oclosing.

TMJ dysfunctions have multiple causes, but the ones linked to orthodontics are usually
distalizations (mandibular retrusipnmeziaizations (mandibular protrusiprvhen the condyles are
in distal or mezialjoint blockage athe level of the glenoid fossas well as posterior occlusal
interferences.

23



5. THEINTRAORALEXAMINATION

Examining the mucous membrane and the periodontium

- examining the frenulurih by mentioning the insertion tygéow, medium, high) and its thickness
(thin, medium, thick)

- a thick frenulum with a low insertion may cause diastema

- a short lingual frenulum causes a low position of the tongue whighleaa to mandibular
protrusion(due to excessive pressure at the level of the inferior teeth) or speech disorders

- one must mention if there are pathological changes at the leviieobral mucosgoral
manifestations of contagious disegses

- the colour of the gums: pale pink is the normal colour; if it is pathological, it can be red,isvhich
sign ofplaque induced gingivitis (due to poor hygienepf puberty gingivitis, or it can be whitish,
which is a sign of anemia

- the texture of the gums: the normal texture has an orange zest aspect; if it is red and shiny, it is a
sign of inflammation

- the outline of the gums the normal outline i gum attachment and normal pagillduring
inflammation, theoutlineis uneven and the interdental papifialetached

- the degree of hygiene, the presence of dental plaque or of periodontal pockbtkl{gm, these
pockets are falses hegingival proliferation is directed towards the incisor)

- the presence at gum level of any abscess or fistula (frequent complications in temporary dentition)

- examining tle palate a deep palate is associated withufficient development of the maxilia

the transverse planthe presence of a developed torus palatinus denotes a precocious ossification
of the medigpalatine suturéthe growing center of the maxilla in the transverse plane, which is
active up to 21 years of age approximately); in thestgepts maxillar expansion is difficult to
obtain [13].

- examining the tongue by mentioning its dimensjoncroglossia, normal aspect, macroglojsia
its position(low or high),and if the tongue hascandidal aspect or if it is a geographical tongue.

Dental examination

Besides the dental age amérly loss of temporary teeth, orthodontics insists on the
following aspects:

- number of teethhypodontia or hyperdontia

- dental malposition- twisted teeth{distal or mezial rotations

- tooth versiongdistal verson, mesioversion

- labial, tonguedirectedor palaal positioning of teeth

- ectopic eruption

- morphology o size variationsg for instance: sall lateral incisormacrodontieof a single tooth

taur odont iesen,h OA d=ogehhinat@notn o r

24



- shape of the arches: in permanent dentition, the ideal is maxillar parable and mandibular
ellipse/semiellipse; the pathological shapes are U, V (narrow maxillamyg@gashaped(sign of
constrigion in the premolar areajrapez-shaped(upper incisors in straight line)M, W. In
temporary dentitionthe arches are displayed in @nscircular shape; any divergence from this
shape is considered pathological.

Dental aesthetic analysis

Patientds intraoral p h ot arding thacoincideftd of dentad d d i t
midline, the value of the overjet, the height of the gingival zettid value of the golden ratio.

Achieving the golden ratio at teeth level is about preservind B&1-0,68 ratio between
the height of the central irsor, the width of the lateral incisor and the mesial half of the canine.

The gingival zenith of the central incisor must be at the same level with the zenith of the
canine and 0.5 mm more apical as compared to the zenith of the lateral incisor.

Fig. 1. Dental aestheticanalysis(the height of the gingival zenith, the assement of the dental
midlines)

25



6. DENTAL IMPRESSION IDRTHODONTICS

A dental impression allows the execution of the study model and /or of the working model.
Based on the study model, one can better examine the palate, any dental malpositions, the occlusion
in the three planes, and one can take a number of measuremesesnidasurements are essential for
a correct diagnosis.

Choosing the trays

The trayscan either be the stock traysed in dentistry or the special types used in
orthodontics (for instance, having thight shape fora protrudednarrow maxillary); theymust
exceed the arch by 0.5 cm buccand they must be long enough to include thedaitingmolar
on the arch.

The chosen materidbr the dental impression teealginate.lt offers several major advantages:

- it setsquickly (1 minue approximately), which is very aful, mainly when dealing whin nen
cooperative patients/ children

- new materials are of great fidelity

- itis easy to mix

- there are various types with various flavours available (rmoyical fruits,etc.)

- itis cheap

Fig. 1. Required materials for a dental impression

Required equipment

- plastic bowl! and spatula (plastic/metal)
- water

- alginat and dispenser

- plastic impression traysquipped with retentions
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The mixing time is short45 s- 1 min.)and the settinggme may vary depending on water
temperature. The water must be warm; if it is too cold (in winter), the material becomes very fluid
and itleaks out of the trayif the water is@o hot, the material will s¢bo fast. The errors that may
appear are relad mainly to the failuréen maintaining the proportionisetween the powder and the
water (they must be in an equal amount), to incorrect mixing, to wrongioposy of the
impression traydecentration, extremely posterior or anterior positioning, exaess insufficient
pressure), or to the appearance of air befbdue to mixing or to saliyja].

Fig. 2. Alginate dental impression

A

Patientds and doctords postures during i mpres

The patient must be relaxed, having a verticahk posture and (s)he will hold th&ay (for
the salivasurplus material, or possible regurgitatian children).

Before the impression, omaust do some exercises using the spoon in the oral cawvixger
to accustom the child to the impression and to breath control

One must always begthe dental impressiowith the lower archso that the patient gets
accustomed to it and so as to avoid the appearance of queasiness, as it may be the ease for th
maxillary. The doctor must stay in front of thatient and must press the tiaythe lateral areas of
the arches using his index and middle fing8jhesuppors the mandibleusing the thumhbs

For the upper arch, the doctor must stay in front of the patient and (s)he must insert the
material through a commissure (which is pulled using his fingers) tisenggay Then, (s)he exerts
somepressure from the posterior part to the anterior one. atierpbends forward litte bitand
the doctor getsdhind him, maintaining the trapto placeby using his middle finger and hitng
finger, and the mat&l that overflows buccalis put back in the front area of the oral vestibule by
using the indefingers.
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Fig. 3. The impression stag€the mandibular arch)

Requirements for a correct dental impression

A correct impression musénder all the important details of the imprinted 44
- wholedental arches

- vestibulardepth

- the median raphand the palatal rugae

- the Aline

- the molar tubercle and the molar trigone

- the lingual frenulum, the labial frenulum and the vestibildarges
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7. EXAMINING THE STUDWYODEL

The study model is made based on the impressiois thade of white high strength
impression plastgtype IV plaster is preferred).

Fig. 4. Pouring/Casting the plaster model

The study modl is extremely useful in providintpe correct diagnosis. The elements that
must be analyzed in order to establish a correct diagnosis are the following:

- the shape of the dental arches

- the shape, the depémd the symmetry of the palate

- thetype of the palatal rugae and of the incisiveiltap

- the insertion and thickness of the frenulums and of the flanges

- dental malpositions/ hyperdontia/ crowding of teeth/ gaps

- teeth shape (macrodonftigicrodortia) i usingBoltonanalysis

- size of the arches in the transverse plansingPonb s anal ysi s
- lack ofspace/ excess of space

- the analysis in the three planes

The shape of the arches

Ideally, the shape of the maxillar arch is that of a parable and the shape of the mandibular
arch is that of an ellipsén temporary dentition, the shape of theeh is that of a semicircle. In
patients with orthodontic anomalies, the shape of the arches no longer ftiilowermal pattern
(figure 3), and they are pathologic@l, V, M, trapee-shaped omegashaped, atypicattc.) [6]. F
the patient has missingeth one must mention that the archdiscontinuous.
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Fig. 5. Pathological shapes of the dental arch: Mpmegashaped, atypical, V, trapezeshaped.

Examining the model in the three planes

Theanalysisof the models is madn the three reference planes
1. The sgittal plane
Front areai the value of thepaceof inocclusion(OJovelet)

- normal = 1,52 mm

- high> 3 mm =protrusion

- absent = 0 mm #etrusion

- negative= negative overjet

Fig. 6.Increased werjet (OJ)

Cuspidratio i neutralratio: the mesial part of the canine coincides with the distal part of the
inferior canine; pathological: distalized or mesialized.

Lateral areai the molarsi neutralratio: the mesievestibular cusp of the maxillary first
molar coincides with the firstestibular groovef the mandibular first molaffig. 7); patological:
distalized or mesialized.

30



Fig. 7. Neutral ratio at the level of the canine and of the molar

2. The ransver® plane
The frontalarea
- the dental midlinemust coincide with one another and also with the median line of the face

- pathologicalversions lateral devations of the dental midlinesay be caused by dental problems
(dental malpositions) or by mandibular problems, when they are accompanied by crossbite on the
deviant part (functional lateral deviation); when there are anatomical mandibular changes, we talk
about laterognathia.

Fig. 8. Lateral deviation of the interincisive line
Lateral area
- the maxillary arch must circumscribe the mandibular arch
- pathologicalersions:

- invertedlateralocclusion(crossbite)
- lingualizedocclusion(when the mandibular lateral teeth are in lingual version)

Fig. 9. Crossbite at the level oftooth no. 13 and tooth no.43
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Fig. 10.Crossbite from teeth no.23to 26

3. The \ertical plane
Frontal areai Overbite (OB)
- the normal value i4/3
- pathological versions
- vertical malocclusionopenbite
- overlap greater than 1/3 = 2/3 or 1de¢pbite)
Lateral area

- each tooth has 2 antagonists, except for the mandibular central iransonsaxillary third molars
which only have one antagonist.

- pathological versions: overbite/ open bite

After the analysis of the model in the three planes, one diagnoses thendexiitar
anomaly. The international classification is the one made byeAjatassification made depending
onthe changes in the sagittal plane; M1 is the reference point)

Class 17 neutrocclusion: the occlusion for the M1 is normal, but the other teeth may have problems
like: crowding, open bite, proalveoly, etc.

Classll 1 distocclusion for the M1 and 2 subtypes for the frontal area:
Class Il Division 1- the anterior teeth are protruded
Class Il Division 2 the anterior teeth are retruded

Class Il - mesiocclusiorfor theM1 andanteriornegative overjet.

For an accurate diagnosis, after the analysis of the study model in the three planes, one
carries out s ev e radlysigBel@mrsanatygspperimets/,: TanBka and dobnston
analysis(in the case of mixed dentitiprocclusogram etc. Thesesasurements alloviné dentist to
establish the spacedeficit and direct us towards possible treatment optidhe. analysis of the
study model must be correlated with the intraoral examination and the cephalometric
measurements.
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In the orthodontic practice, besides the analysis of the model in the three planes, there are a
number of parameters which are used in order to obtain a complete diagnosis and to take the right
therapeutical deci si on. The a phe kases avhichlrequirg o f
trany er se e Xx p an s iindioates tRecdaveldpmenti ohtleshes in the transverse plane
[7].

I n order to det er mi ndby&mgatruies somenatherxdevicten e me
distance (width) between the upperd lower molars and the distance (width) between the upper
and lower premolars on the study mod€hese values will be compared to a value that is
established with the help of a standard formula. If there are differences between the established
values ad the values obtained through measurement, it means that there are some anomalies.
Depending on the identified anomaly, one chooses the correct therapeutic solution.

The measurement method for the upper arch is the following:

- the interpremolar distandevidth) for the upper arch is measured from the center of the occlusal
grooves of the maxillary first premolar(fig. 1)

Fig. 1. Measuring the interpremolar width of the upper arch

- the intermolar distance for the upper arsimeasured from the center of the occlusal greofe
the maxillary first molas (fig. 2)

TS

Fig. 2.Measuring the intermolar width of the upper arch
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The measurement method for the lower arch is the following:

- the premolar diameter of the lower arch is measured at the level of the vestibular contact point of
the mandibular premolagig. 3)

Fig. 3. Measuring the premolar diameter for the lower arch

- the molar diameter of the lowerchris measured at the level of the tip of the mesiovestibular
cusps of the mandibular first moldig. 4)

Fig. 4. Measuring the intermolar width of the lower arch

The values obtained through measur ement a
These values are comparedhe values established with the help of the formulas.

Employed formulag(SI = sum of the incisal widths of incisQrs
- for the premoladiameter PD = SI x 100/ 80
- for the molar diameteMD = Sl x 100/64

In the formula, the value employed for both arches is the sum of the upper incisal width of
incisors.
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Slis the sum of thenesiadistal diameters of the four maxillary incisors. The normal values
are betweer28-35 mm;any value under 28 mm is absolute microdontia, while any value that is
over 35 mm is absolute macrodontia.

If the values established through measurements are lower thawvaliees established
through calcul ati on, Pont 6s (eitheda prem®lardevesor & n a |
molar level, depending on the case). In the opposite situation, the index shows an excessive width
of the arches.

Any differencesfrolPont 6 s i ndex may be assessed as f
+/-2mm7i normal
+/- 2-4 mmi slight deviation
+/- 4-10 mmi significant deviation
+/- 10 mmi major deviation
There are some situations when this index is not applicable:

- when the premolars/molars are missingot hey have an incomplete/ e
cannot be determined

- when the sum of the incisal widths of incisors does not belong to the standarR&Bganm)
- it cannot be applied in the case of mixed dentition

*Pont 6 s 1 n drackycephalic peode frono southern France, so one should keep in mind
that this analysis may not be accurate and it should not be seen as completely reliable.

Tanaka and Johnston Analysis

This analysis is useful in the case of mixed demtitin orderto foresee the spadkat is
needed for further alignment of the canine, first premolar and see@dolar in permanent
dentition[2].

The formula is applied to one hemiarch. For both arches, the value taken into consideration
is the sum of théower SI 6um of thancisal widths of incisons

- upper archi the room needed fahe alignmentof teeth 3,4,5 = the lower SI/2 + 11 mm
- lower archi the room needed for the alignment of teeth 3,4,5 = the lower SI/2 + 10.5 mm

The value obtained througbkalculation is compared to the value obtained through
measurements made on the study model, between the distal side of the lateral incisor and the mesial
side of the first molar.

If the value obtained through measurement is lower than the one obthiroedh
calculation, the analysis reveahat there is not enough spdoepermanent tooth eruption (space
deficit).
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Half of themesiadistal +10.5 mm = C+PM1+PM2for one quadrant
distance between the four for the mandible
mandibular incisors
+11 mm = C+PM1+PM2for one quadrant
for the maxillary

Perimetr y

Peaimetry is an indicator for space deficit/spamecess. This measurement method offers
information about the necessary spBirgpermanent teeth alignment

With the help of a divider/ any other device, one measuresiésgdistal diameter of each
tooth (fig. 1) which is situated in a mesial position as compared to the first permanent molar. By
making the sum of these diameters, one obtains the desriabeter of that arch. This value is
compared to the alveolar perimeter. The difference between the two masidred spaceleficit
or of spaceexcess.

Fig. 1. Measuring themesiodistal diameter of the mandibular second molar
(for the calculation of the dental perimeter)

The alveolar perimeter is measured between the mesial sides of the first permanent molars,
with the help of a small string-hen thestring ismeasured with a ruleand the value is written
down in the medical record of the patigffig. 2).
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Fig. 2. The alveolar perimeter

Bolton Analysis

Bolton analysis helps in discovering if there is a difference in volume between the teeth on
the upper arch and the teeth on the lower arch this measurement method is necessary for
establishing a diagnosis and an appropriate treatment plan, as welldsscéaering if there is a
need for interproximal reductigistripping.

There are two versions of this analysihe Anterior Analysis and the Overall Analysii.
there are missing teetin the lateral side, the Anterior Analysis is the only one thatbeacarried
out.

Calculation method Overall Analysis

- one measures and makes the sum of the ruéstial diameters of the 12 lower teeth and the sum
of the mesiedistal diameters of the 12 upper teeth (up to the second molar)
-the values obtainedaver i tt en down in patientdés medical r
- one calculates the ratio between the two values and the sum is multiplied by 100
The obtained percentage indicates the following:
- the normal value i91.3 %
- any value that exceeds this percentage is a $igraessive width of the lower teeth
- any value that is lower than this percentage is a sign of excessive width of the upper teeth

Depending on the values obtained, interproximal reduction wigds®rmedeither on the
upper arch or on the lower arch.

Calculation method Anterior Analysis

- the calculation formula stays the same, but it only contains the sum of thedistsiaiameters
of the six front teeth (up to the first premolar)

- the sum of the mesidistal diameters of the six lower teethé sum of the mesidistal diameters
of the six upper teeth x 100

- the normal value 7,2 %.
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8. CEPHALOMETRIC RADIORAPHY

Cephalometric radiography @nployed in the orthodontic diagnosis in order to examine the
dental and facial relationships of the patient before the treatment, the changes that appear during the
treatment as well as for the final assessment after the orthodontic treatment.

The orthodntic diagnosis is notreached based on cephalometry alone, as it is
complementary to therocess of establishirtbe diagnosis.

Uses of the cephalometric analysis:

1 Diagnosis purposes, in order to establish Wwleta malocclusion is due toed&tal or detal
causes

1 Allows the clinicianto know exactlyto what extent the patient deviates from the normal values.

1 Monitoring the changes that appear during growth or during treatment.

1 VTO (Visualized Treatment Objective)

A cephalometric analysis implies tipeecise localization of several points which represent
intersections, lines or overlpmgs of the anatomical structures as a result of the radiological
projection, and the assessment of the ratios between these cephalometric points and landmarks.
Severalcephalometric analyses have been developped with the purpose of establishing criteria and
standards that could define an ideal of facial proportions. Based on the linear and angular
measurements, one can establish the vertical and sagittal posftibe maxillaries as compared to
the base of the skulas well the position between themselves, their relationship with the dental
structures, the interdental relationships dreldssessment of soft tissues.

Methods of cephalometric analysis:

1. The manuamethodi transfer paper isuperposedn the radiograpand theoutline of the soft
and hard tissues is traced

2. The digital method there are many cephalometric softwares, among which the most popular
are:Romexs Planmeca, AudaxCeph etc.

1. Employedlandmarks in the analysis of the teleradiography

Cephalometric landmarks

1.1 Bony landmarks

NASION (N) i most anterior point on the frontonasal suture in the-gamgittal plane; it
corresponds to the nasal root.

T anatomic, bony, unilateral landmark

Localization: one traces theutline of the cortical plateof the frontal bone, the nasal bone and the
frontonasalsuture Nasion ighe meeting point of the three;

38



Applicability : Nasionis used aa reference poinh drawingtheangles and planes whiassess:

1 The redationship between the maxilénd the cranial bas&NS angle

The relationship between the mandible and the cranial base: SNB angle

The relationship between theaxilla,the mandible and the cranial ba8&lB angle

The position of the maxillary incisors: the angle between NA and the axis of the maxillary

incisor and the linear distance NAnaxillary incisor

1 The position of the mandibular incisors: the angle between NB and the axis of the mandibular
incisor and thdinear distance NBmandibular incisor

1 The angle of sella turcicl-S-Ar

= =4 =

Fig. 1.2. Nasioni graphic illustration (Audax)

SELLA (S) 1 the midpoint of sella turcica
i anatomic, bony, unilateral landmark

Localization: the sella turica is located in the upper body the sphenoid bonand it is bounded
by the anterior and posterior clinoid processes;toaees the outline of the clinoid processes and
the lower margin of the fosséihe geometric center of the sella turcica isSkeéa.

Applicability: it is used as a reference pointthe construction othe angles and planes which
assess:

1 The rdationship between the maxilend the cranial bas@&NS angle
1 The relationship between the mandible and the cranial base: SNB angle
1 The angle of sella turcicd-S-Ar
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Fig. 1.4. Sellai graphic illustration (Audax)

BASION (Ba) i the mostinferior point of the anterior margiof the foramen magnum, located at
the base of clivus occipitalis

i anatomicpony, unilaterallandmark

Localization: the distance between the upper delimitation of the second cervical vertebra and
Basion isof 3 mm approximately.

Fig. 1.5. Basion- radiographic appearance
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Fig. 1.6. Basion- graphic illustration (Audax)

PORION (Po)i thesuperior (moséxterna) point on the bony delimitation of the external auditory
meatus

I anatomicpony, bilaterallandmark

Localization: - 3-4 mm radiolucence, located at theame height as the condylar head
approximately

- the internal auditory meatusisina 011 o0o6cl ock positiono as col
meatus

- theFrankfort Horizonta{Po-Or) makes a 2229 angle with the cranium bagBa-N).
Applicability: Porionis used as aeference poinin drawing theFrankfort Horizontal(Po-Or)
which assesses thvertical growth pattern using following angle

1 FMA angle- Frankfort Horizontahnd the mandibular plarf&o-Me)

Fig. 1.8. Porion - graphic illustration (Audax)
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ORBITALE (Or) 1 Thelowest point in the inferior margin of the orbit
T anatomic, bonybilaterallandmark

Localization: if the patient is in a correct pitisn, right and left infraorbital margns are
superimposed on the lateral cephalogmam appeaunder the shape of radiopaque line on the
teleradiography. Orbitale wibe the inferiormost point on the inferior margin of the orbit.

Applicability : Orbitaleis used as a reference poim drawing theFrankfort HorizontaPo-Or)
which assesses the vertical growth pattern through:

1 FMA angle- Frankfort Horizontahnd the mandibular plane (Sde)

Fig. 1.10. Orbitale - graphic illustration (Audax)

THE ANTERIOR NASAL SPINE (ANS) i the anteriormost point of the nasal spine
I anatanic, bony unilaterallandmark

Localization: there is anindividual vaiation in the length and widbf the anterior nasal spine; in
some caes, it can be long and thin, in other cases it catnbe and thick.

1 If the nasal spine is thin, it will appear unclear and it will overlap with the nasal cartilage
1 If the nasal spine is thick, it will appear clear and it will be easy to trace.

Applicability : The anterior nasal spine is a lamatk for drawing the palatgdlane (ANS-PNS
employed in
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1 RickettsanalysisMcLaughin analysisi vertical ratio between thmaxillaand the mandible: the
angle between the mandibular pld@®-Me) and the palatal plan@&NS-PNS

1 The position of the maxillary incisor as compared to the palatal glheexis of the maxillary
incisori PP)

1 McLaughlinanalysisthe angle betweethe palatal plane and the occlusal plane

Fig. 1.12. ANS - graphic illustration (Audax)

THE POSTERIOR NASAL SPINE (PNS) T The posteriormost point of theard palate
I anatomic, bonyunilaterallandmark

Localization: just asfor the anterior nasal spine, thength as well as the height of tpesterior
nasal spine may vary; it is difficult to trace it when there are unerupted teethis situationPNS
may belocalized between the floor of the nasal cavitg &re lower margin of the palatabne.

Applicability : The poserior nasal spine is a reference poiot drawing the palatal plan@&NS-
PNS employed in:

1 Ricketts analysis/ McLaughlin analy$ivertical ratio between the maxilnd the mandible: the
angle between the mandibular plane {{@e) and the palatal plan&S-PNS

1 The position of the maxillary incisor as compared to the palatal plane (the axis of the maxillary
incisori PP)

1 McLaughlinanalysis: the angle between the palatal plane and the occlusal plane
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Fig. 1.14.PNS- graphic illustration (Audax)

PROSTHION (Pr) i the inferior and anteriormost point of the upper alveolar proceslsemmid
sagittal plane.

I anatomic, bonyunilaterallandmark
Localization: it delimits thealveola ofthe maxillary central incisor at the cementoenamel junction

Applicability : a landmark in drawing the angle for assegghe position of the maxikkeletal
base to the craniblase S-N-Pr

Fig. 1.13. Prosthion - radiographic appearance
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Fig. 1.14. Prosthion - graphic illustration (Audax)

A POINT 7 the posteriormost point on the curvature of the anterior nasal spineAiN8eand in
front of the root of the maxillary central incisofFhe posteriormost point on the bony outline
betweenANS-Pr.

T anatomicpony, unilaterallandmark

Localization: one taces the outline of the palate bone, the anterior nasal spine and the anterior
margin of the alveolar process. Then, one traces the outline of the maxillary central incisor
including the apex and the incisal edge.

*A Pointis 2 mm anterior to andpproximately at the same height with the apex of the central
incisor.

Applicability : a reference poinin drawing the planes and the angles which assess:

1 The relationship betven the maxilla and the craniahse:SNA angle

1 The rdationship between thmaxilla,the mawlible and the craniddase: ANB

1 The position of the maxillary incisors: the angle between NA and the axis of the maxillary
incisor and the linear distance NAnaxillary incisor

1 WITS analysisthe perpendicular drawn from the A Point te titclusal plane

1 Ricketts analysis: the distance/ angulation of the maxillary/mandibular incisors oA-tPg
plane

Fig. 1.17. A Point - radiographic appearance
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Fig. 1.18 A Point - graphic illustration (Audax)

INFRADENTALE ( Id) T the superioand anteriormost point of the lower alveolar process in mid
sagittal plane. It delimits the alveola of the mandibular central incisor at the cementoenamel
junction

T anatomicpony, unilaterallandmark

Localization: It delimits the alveola of the mandibul@entral incisor at the cementoenamel
junction

Applicability : it is areference poinin drawing the S\-Id angle

Fig. 1.15. Infradentale - graphic illustration (Audax)
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POGONION (Pog) i the anteriormost midpoint on the mental protuberance
T anatomic, bonyunilaterallandmark

Localization: one traces the outline of thebial cortical plate in the anterior symphysis. Bekhe
B Point, there is a convex outline débial cortical plate of mandibulend Pogonion is its most
prominent point.

Applicability : a reference poinh drawing the planes and the angles which assess:

1 The relationship between the mandible and the cranial base: the facial &igkog

TRicketts analysisthe distance/ angulation of the maxillanyAndibular incisors on the-Rg plane

1 McLauglin analysis the distance betwedPogand the Nbased perpendicular to the Frankfort
Horizontal

Fig. 1.22. Pogonion- graphic illustration (Audax)

B POINT i the posteriormost point on the profile of the mandibular alveolar process, bdtveen
andPog

i anatomicpony, medianandmark

Localization: one traces the outline of thebial cortical plate of the mandibleom the Infradentale
to Pogonion. B Point is the posteriormost point between the two.

Applicability : it is used as a reference pointdrawing the angles and planes which assess:

1 The relationship between the mandible and the cranial base: SNB angle

1 The rdationship between the maxiléand the mandible and the cranial base: ANB angle

1 The position of the mandibular incisors: the angle between NB and the axis of the mandibular
incisor and the linear distance NBnandibular incisor

1 WITS analysis: the perpendicular drawn from the B Point to the occlusal plane
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Fig. 1.17. B Point - graphic illustration (Audax)

GNATHION (Gn) i the anteriorand inferiormost point of the menton.
i constructedbony, unilaterallandmark

Localization: one traces théabial cortical plateof the mandible Under B Point (the posteriormost
point) there arePog (he anteriomost point) andMe (the anterior and inferiormost poift One then
traces a straight line between Pog Btel Gn is the middle of it, the point determined by the bisector of
the angle of intersection of the facial planeRblg)and the mandibular plane (&de).

Applicability : a reference poinh drawing the angles and planes which assess:

1 The growth patternN-S-Gnangle
9 Mandibular rotationJarabak SeGn/Frankfa Horizontal axis

1 Rickettsanalysis mandibular growtldirection: the angle formed by the facial af$Gn) with
Ba-N

Fig. 1.25. Gnathion - radiographic appearance
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Fig. 1.26. Gnathion - graphic illustration (Audax)

MENTON (Me) i the inferiormost point on the mandibular symphysis.
i anatomicpony, unilaterallandmark

Localization: one traces thdabial cortical plate of thenandibular symphysis; Méon is the
anterior and inferormost point on the lower side of the mandibular symphysis.

Applicability : it is a reference poirih drawing the GeMe mandibular plane which is used when
assessing:

1 The position of the mandibular incisor: the angle formed by the axis of the mandibular incisor
with the mandibular plane

1 Tweedanalysis FMA angle formed by the Frankfort Horizontd®dOr) with the mandibular
plane

1 The growth pdern: the angle formed by th&$lane with the mandibular plane

1 McLaugiin analysisthe angle formed by the occlusal plane with the mandibular plane

f McLauglin analysis: the angle formed by the palatal plane with the mandibular plane

Fig. 1.28. Menton - graphic illustration (Audax)
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GONION (Go)1 theposteriomost inferiormost and modateral point of each gonial angle
i anatomig¢bony, bilaterallandmark

Localization: one traces the outline die inferior and posterior bordeo$ the mandible; Gonion is
represented by the intersectidrtie tangent to the two margins

Applicability : it is a reference poirih drawing the GeMe mandibular plane which is used when
assessing:

1 The position of the mandibular incisor: the angle formed by the axis of the mandibular incisor
with the mandibular plane

1 Tweed analysis: FMA angle formed by the Frankfort Horizontat@Powith the mandibular

plane

The growth paern: the angléormed by the N plane with the mandibular plane

McLauglin analysis: the angle formed by the occlusal plane with the mandibular plane

McLauglin analysis: the angle formed by the palatal plane with the mandibular plane

= =4 =4

Fig. 1.30. Gonion - graphic illustration (Audax)
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1.2 Cutaneous landmarks

GLABELLA (G ) i the anteriormost point of the forehead in the sagittal plane, at the levef
the upper orbital ridges

T cutaneousunilaterallandmark

Fig. 1.31. Glabella- radiographic appearance

Fig. 1.32.Glabella - graphic illustration (Audax)

NASION (n) 1 posteriormost point of the nasalot
T cutaneousunilaterallandmark

Applicability : Nasofrontal oDreyfusplane

Fig. 1.33. Nasion radiographic appearance

51



Fig. 1.34. Nasion- graphic illustration (Audax)

PRONASALE (Pn) i the anteriormost point of the nose
I cutaneousynilaterallandmark
Applicability

1 landmark in assessing nasal projection
1 Rickettsanalysis Ri ckett s & d&dire)tihassessiog the iretagonsk{ip between the
maxillary/mandibular incisors and the upper/lower lip

Fig. 1.36.Pronasale - graphic illustration (Audax)
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SUBNASALE (Sn) T it corresponds to the junction between the philtrum of the upper lip and the
columellain mid-sagittal plane

T cutaneousunilaterallandmark
Applicability :

1 landmark in assessin@sal projection and nose height
1 Burston® s 1 adssessing the relationship between the maxillary/ mandibular incisors and the
upper/ lower lip

=

Fig. 1.38.Subnasale - graphic illustration (Audax)

LABIALIS SUPERIOR (Ls)i the anteriormost point dhe margin of the upper lip
i cutaneousunilaterallandmark
Applicability :

1 Holdawayline for assessing the relationship between the maxillary/ mandibular incisors and the
upper/ lower lip

1 Merr i f i eahgledm asgessing the relationship betweemtbeillary/ mandibular incisors
and the upper/ lower lip

1 Measuring the length of the upper lip

T Arnet t 0 8PIR(plaanedyireisos position)
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Fig. 1.40.Labialis superior - graphic illustration (Audax)

LABIALIS INFERIOR (Li) T anteriormost point of the interior margin of the lower lip
I cutaneousunilaterallandmark
Applicability :

1 Measuring the length of the lower lip

A

T Ar net t 6 sPIR(planheg iacis@ position)

Fig. 1.41.Labialis inferior - radiographic appearance
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Fig. 1.42.Labialis inferior - graphic illustration (Audax)
SOFT TISSUEPOGONION (Pog) 1 anteriormost point of the chin in mghgittal plane
i cutaneousunilaterallandmark
Applicability :

1 Landmarkin assessing the chin projection
T Steinerbs -asktheeoc
T Rickettso6id&st hateioc
T Burstonebsi@Bsltihee o c
T Hol dawayds afieHs tlhienteioc | i

Fig. 1.44.Pogonion- graphic illustration (Audax)

55



CUTANEOUS GNATHION (Gns) i the point located between the anteriormost and the
inferiormost points of the chin in mishgittal plane

Fig. 1.46.Gnathion - graphic illustration (Audax)
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2. PLANES AND AXES USED IN CEPH ANALYSIS

SN Plane SN Frankfort Horizontal : PoOr
(Sellar Nasion) (PoiioQrbitale)

Fig. 2.1 Fig. 2.2

Palatal Plane: ANS-SNB Mandibular Plane: Go-Me
(Spina nasalis anterielSpina nasalis posteriorjGonion- Mentor)

Fig. 2.3 Fig. 2.4

Occlusal Plane the line that bisects the occlusion of the first molarsgoes through the midpoint
of the overbite or, if there is an open bite, through the space between the central incisors.

According toRicketts the line that goes through as many contact points between the occlusal
surfaces of maxillary and mandibulsgeth aspossible; the line representise iniar half of the
curve of Sped8,9]
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Fig. 2.5

Facial Plane N-Pog (Nasioni Pogonion) Y Axis: S-Gn (Sellai Gnahion)

Steineb s Anal ysi s

The cephalometric plane used in this analysieiéai Nasion(S-N).

It assesss the position of the maxilend the mandible at the cranial base and as compared to one
another.

SNA. SNA angle assess the position of the maxilles compared to the cliahbase in the sagittal
plane. The normal value & + 2°.

Higher values=> protrusive maxilla
Lower values =Xetrusive maxilla
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Fig. 1. ANS angle

SNB. SNB angle assesses the position of the mandible as compared to the cranial base in the
sagittal plane. The normal value88+ 2°.

Higher values=> protrusive mandible
Lower values=> retrusive mandible

Fig. 2. SNBangle

ANB. ANB angle assesses tliiscrepancy of the marldle as compared to the maxilia the
sagittal plane.

The normal value is d+2°.
Higher valus => Skeletal class fattern
Lower or even negative values Skeletal tasslll pattern

Fig. 3. ANB angle
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Wits Analysis

It describes the lative position of the maxillas compared to the mandible in the sagjittal plane.

It is obtained bytracing two vertical lines from points A and B and measuring the distance between
the intersection points on the occlusal plane.

When B point is located in front of A pointhe result is a negative value.

According to Wits, the limit values of skeletal occlusions are the following:

1 Skeletal dassl =-3 mm up to +3 mm

1 Skeletal dass Il = +4mm and over

1 Skeletal dass Il =-4 mm or less

‘ {
Fig. 4. Wits Analysis

TweedAnalysis

The drawing of a trianglél, we e d 6 s , & the lsasigyof tkis meto d . Pl anes used
facial triangle:

T Frankf ort 6s :Raioni Crbitalet a | Pl ane
1 The mandibular plan&onioni Menton
1 The axis of the mandibular incisdrsvhich goes through the incisal edge and through their apex

Fig.5. Tweedd s Tri angl e
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FMA Angle:

Allows the assesnent of the skeletal growth pattermthe verticaline

Normal value 25 =3

When the value ibetween tk normal limits, the growth patteimnormal divergent
When the value is higher tha8°, the growth type isiyperdivergent

When the value is lower th&?’, the growth type ibypodivergent

= =4 4 -4

IMPA Angle:

1 Allows the assessment of the positiortteg mandibular incisors as compared to the bony base.
1 The average value of the angle i88f+2

1 Value higher tha®0°=> the incisors are proclined

1 Value lower thar86°=> the incisors are retroclined

FMIA Angle:

1 Allows the assessment of the positiortted mandibular incisor in the facial outline
1 The average value of the angle i6Gf+3’

1 Value higher thaim0°=> the incisors are retroclined

1 Value lower thar64° => the incisors are proclined

Inter -incisal Angle

Expresses the reciprocal incigorgulation without any reference to the bony base.
Normal value= 130°

Value higher thari30° => the incisors are retroclined

Value lower tharl30° =>the incisors are proclined

= =4 4 A

Fig. 6. The inter-incisal angle
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Jarabak Analysis

Fig. 7. The angle of the sella turcica

It offers information about facial growdmd mandibular rotation.
The angle of the sella turci¢ar-SeN )

It shows the location of the mandibular fossa and of the condyle
Normal value 123

Value higher thari23° =>Skeletal tassll pattern

Value lower tharl20° => Skeletal tasslll pattern

Aesthetic Analysis

The nasolabial anglei the angle formed by the tangent to the columella and the tangent to the
upper lip

Normal value 102
Higher values=> retruded lips

Lower values=> protruded lips

Fig. 8. The nasolabial angle
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Upper lip to E-line (Pn-Pog)

Fig. 9. Upper lip to E-line

Normal values- 4 £2 mm
Higher values=> protruded upper lip

Lower values=> retruded upper lip

Lower lip to E-line (Pn-Pog)

Fig. 10.Lower lip to E-line

Normal values-2 +2 mm
Higher values=> protruded lips

Lower values=> retruded lips
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9. DIGITAL CEPHALOMETRIC ANALYS

In order to simplify the diagnosis and treatment plan step, asaw¢he data storage step,
various software types have been launchdutey allow not only the cephalometric analysis, but
also the analysis of the model and offer the possibility to make predictions regarding growth.

Audax Ceph

Audax Cephallows digital cepalometric analysis superimpositions and orthodontic
treatment plannin@l0].

Steps

1.The first step in digital analysis is adding the personal data of the new patient.

Laura Paimer (demo patien 3/1/1978 By Gender Male Female

Telephone

v Adive

2 patient
Documents
) Analysis
)) Superimposition
¥ yro
[ Analysis type

%) Orthodontic photographies

After having added the new patient, one adds his/her documtetesadiograph, R
radiographorthodontic photos, photos of the model, etc.
One selectdlew Analysigo begin the digital cephalometric analysis.
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B occomerts  bowt
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Remove  Delete Deselect  Emai Add New

from Stage tage Analy

Related Documents

912016
4220016
Lateral X-Ray
494 document
A Stage
2 patient
Documents

) Analyses

)) Supenmposition
¥ vro
[ Analysis type

¥ Orthodontic photographies

20ne selects the desired type of cephal ometr.i
Analysis.

U E 9 sunony =

I - Oesign  About
Stesner Tt a s B B = L

Steinre standards . Group alibration  Nat

V'
A4
/
e }
\ Y] ""1\
CEHA
LYY )
f!u;‘
2 patient
Documents
) Analysss

)} Superimposition
¥ yro
5 Analysis type

¥ Qethodontic photographses
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3. After having selected the desired cephalometric analysis, all the landmarks that are necessary for
performing the analysis will appear and will group in order to be as close to the ideal position as
possible.

nalyses Design About
l ] ] 9 = = Y [Steiner | (] 72 G £da (%) = Al
) 5 = — fm % (8 ¢ P — Lo = L
e pen ave Clear Lock Prnt  PDF  Excel Snapshot Info hange [Steinre standards v Group alibeation  Natural Head Zoom Image Negstive Sequentis o-Cr
© G @ SRing 9 X

\ {
A
/
odl
f_?ﬂ‘«'-
)
Lty
v
w Patient
Document:
Analyss

4. Calibration is an important step in turning tiesults from pixels to milimeters.

U E W Synony

n B g P s : - - o
lU 1 q r = a Lx 08 Q l_“‘ Steiner ) @ G td b n = 7
New Oper ave Clear Lock m  PDF  Excel Snapshot ot hange [Steine 2 w Cabton NetwsiHesd [B Zoom imege Negetive Sequentisl

Current E;‘
'’
/ Preset found for mage sre Color
7| & Pk ponts on the Xray ner
A { 4l Color
Frst pont ]
T Second pont ]
1 Distance (wm) /5| = 10
€ f Coor /
{ 4 Color
Name Calbra
Tag [Caltraton
2 patient Descroton
Document
) Analysis Showtsg [V Lbraryel
)) Supenmposition Normal Value 4

¥ yro
# Analysis type

¥ Qethodontic photographies
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5. One precisely positions the cephalometric landmarks that are needed for the analysis.

UE S By a

Analysis | Design  About
U l-? r’ i B x| g L_' e . P e« B g = L
ave Clear Lock POF  Excel Smapshot \ange . sibration Natural Head [ Zoom Image Negative Sequentia

'
Al
[P !
TN )\
‘,;1.‘ A '.\,’
YY)
T4/
,,/l

Tag o
2 patient

Documents

) Analysis Showtag |V Lbraryd. ¥ O

)) Superimposition
) yro

9 Analysis type

¥ Qrthodontic photographies Postenor Mx sde
. Anterior Mx side [ -
%) (AN move pont by & agong pont of pont tag Bac und v| Unmove v | Brightne Reset  Contrast Reset  Transparency 2 . 100% Fit
'
¢
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6. The results of the cephalometric analysis

Patient [ Status

| Date of birth 10/3/2006

‘ Date ofimage 4/22/2016

| Analysis type Steiner

S o

094y

\ L

MEASUREMENT NORMAL VALUE VALUE DIFFERENCE BIAS

Other

Angle SNA - 85

Angle SNB o 79

ANB  ° 3

SND - 77 ‘ 72 -4 ' eeo |

Interincisal angle ° 140
SN/OcP .

SN/GoGn

N |-
’
f

+1/NA

+1/SN . 10
-1/NB o

wn w

N

+1i/NA mm

-1i/NB mm 4 2

Pg/NB mm N/A N/A
Holdaway ratio  °- 125 ' |eee

b
g |
N[N
Tl

S-Lpoint mm

N
Ny

S-Epoint mm
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10. DIAGNOS3S RESULTS

SAGITTAL PLANE
1. Skeletal
Steinerd s A naANB angles
1 The normal value is d#°+ 2° => Skeletal dassl
1 Higher values =Skeletal dasslI
1 Lower or even negative values Skeletal dasslll
Wits Analysis
1 Skeletalclassl =-3 mmup to+3 mm
1 Skeletalclassll = +4mmand over
9 Skeletalclasslll =-4 mmor less
2. Dental (according to Angle)
7 Classl i the canines and the molars are in a normal occlusion
1 Classll T the canines and the mandibular molars are in a distalized position
1 Classlll 1 the canines and the mandibular molars are in a mesialized position

3. Soft tissue

1 Classl i the lips are in anterposterior harmony and the menton is well positioned in
the profile

1 Class |l i the soft tissuesubnasal part iprominent as compared to tlseft tissue
mandibular part (convex profile)

1 Class lll 7 thesofttissuepart islocatal behind the soft tissumandibular partqoncawe
profile)

VERTICAL PLANE
1. Skeletal
TweedAnalysisi FMA Angle (Normal value: 25 £3°)

1 When the value is between the normal limits,gh@wvth patterns normal divergent
1 When the valués higher than 28 the growth patteris hyperdivergent
1 When the value is lower than 22he growth patteris hypodivergent

2. Dentdl

M Normo-occlusion
1 Supraocclusion
9 Infraocclusion
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3. Soft tissue

1 Hyperdivergent: slight subnasal concavitylip incompetenceshallow labiomental
groove

1 Hypodivergent pronounced subnasal concavipyptruded lips duringpcclusion deep
labiomental grooveeduction of the lower section

1 Mesodivergent harmonybetween the subnasal concavity dhd labiomental groove
andharmonious lips.
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11. CBCTIMAGING IN ORTHODONTCS

CBCT is an accurate imaging techniquehich produces images thaase the diagnosiall
the conventional procedures before it, either intraextraoral, had a number of limitations, as the
image theyrendered was in 2D. CBCT use in orthodontics is different: precise diagnosis of dental
inclusion, of hyper or hypodontia, highlighting articular or periodontal pathology, assessing bone
density bone resorption and/or radicular resorpti@BCT can offerextremely important information
in the case of congenital malformations, skeletal anomalies which should undergo orthognathic
surgery, or in assessing the airwalhen recommending this investigatione tdoctor must consider
the ratio betweenthe benefit ofobtainingthe diagnosis andhe amount ofradiationthe patient
receives.

The three planes used in this investigation are: coronal, sagittal and axial, alongside the 3D
rendition.

Fig. 1. Coronal sectioni CBCT investigation in a case of bilateralnclusion of maxillary canines

Fig. 2. Sagittal sectioni CBCT investigation in a case of bilateral inclusion of maxillary canines
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Fig. 3. Axial sectioni CBCT investigation in a case of bilateral inclusiorof maxillary canines

Fig. 4. Axial sectioni CBCT investigation in a case of bilateral inclusion of maxillary canines, with
the persistence of a temporary canine on the arch (5.3)

o [) B ;
TrT LT
Eﬁ

Fig. 5. CBCT investigation i congenltal absence of mandibulatateral incisors
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Fig. 7. CBCT of the temporomandibular joint, highlighting the changes at the level of the condyle
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Fig. 9. CBCT investigation highlighting the presence of some extra teeth
(axial section)
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12. REMOVABLEAPPLIANCES

In this category we can include thahmdontic appliances which are appliedthe dental
arches with the help of some retention means (claspabial bows). Removablappliances
generate active orthodontic forces, thus causing changes at thefl¢lre dentoalveolar process
[13]. The most representad are upper and lower plates

Upper plates
Componentgfig. 1)
- acrylicbaseplate
- retentioncomponentgclasp$

- active component&screw,labial bow,vestibular spring, secondary springs)

Fig. 1. Upper plate: medially split acrylic plate, with a screw, labial bow
four Stahl clasps

The acrylicbaseplate

It lies on the palate and all the other components of the appliance are fixed on it. It follows
the outline of teeth at the level of the cemeat@amel junction, up to the last molar on the arch, and
its concavity is directed towards the posterior part.

The bag of the acrylic [ate can be split in several ways:

- on the median liné with the help of the screw, the transvenselxillary expansions carried out
(narrow maxilla

- transversallyi by using the screw, the incisors and canines wiltlibectedtowards the anterior
part (hegative overjgt

- Y-shapdi by using a special screw, radial erpen is carried ouinficrognathia)
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- L-shapd i the lateral expansion of one hemiarch is carried out when the screw is placed on the
long side of the L(unilateralcrossbitg; the distalization of a group of teeth is carried out when the
screw is placed on the short side of thégtoup mesial positiong = in the situation where the
primary canine has been prematurely lts¢, mesialisation of the premolaekes place, the space

of the permanent canine being occupied).

The active components

A The orthodontic screwi is made up of a retentive portiavhich is incorporatednto the
acrylic pdate; the screw proper has a rod with an orifice through which the appliance is
activated with the help of an activation key. There is a marked arrow which shows the
direction of the activation; through the screwmtemnmittent orthodontic forces are exerted
onto the dentoalveolar archésading toexpansion.

A The labial bowi is made of 0.8.7 mmWieplawire

It is made up of two clasps which get out of the acrylic plate between the canines and the
first premolars, two activation clasps in front of the canines and an active horizontal part
which comes in contact with the incisof$e labial bowhas several eficts: retrusion of the
incisors, derotation of the incisors together with the secondary springs that are located
palatally in the plate (making a force couplegression of the incisors if it is placed closer

to the cementoenamel junctiangression oflte incisors if it is placed closer to the incisal
margin, it keeps the lip away in the case of lip hypertolimay contain a finger bend
instead of the diwvation clasp for ectopic caninet has an effect in theetrusionand
distalization of the the canines.

A Secondary springs

- the springs in the shape of an 8 or of the lefteause the labial movemeaot teeth or their
derotaion together with the labial bow

- the springs in the shape of the lett&i prevent the sagittal movement otaoth or help in
closing a diastema

- the spring resembling the clubs shape allows the closing oktenia or the creation of a gap
between two teeth (when the clasps are opened)

- the spring in the shape of a mustim allows the labial movememif the entire frontal group
of teeth

Acrylic plates are active mechanic appliances to which one can add fsoeteonal
elements that is, elements which influence the muscles: the inclined planbjt¢hplaneandthe
lingual shield
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Fig. 3. Plate with two C-shaped springs for closing the diastema

a. The inclined plane

The anterior palatal area tife plate is no longer concavehel acrylate takes the form of a
ramp which makes an angle of 60 degrees with the occlusal plane. The purpose of this inclined
plane is to allow the mandible to glide taws anterior which is why it is used in distalised
occlusions (mandibular retrognagm) and acts upon the propulsive muscles of the mandible.

Fig. 4.Plate with an inclined plane
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b. The anterior bite plane

It is also located in the anterior part of the plate, behindipiper incisors It is of a certain
thickness and it forms a 90 degrees angle with the occlusal plane. During occlusion, its thickness
causes disocclusion in the lateral area, which means it acts upon elevator and depressoofmuscles
the mandible. Its purpose is to cause the intrusion of the mandibular incisors and the egression of
the premolars and molars. This is why it is recommended in the caskeep bitg13].

The clasps
- are used as anchoring elements and do not haaetiae role in the orthodontic theraffig. 3)

- there are several types of claspdams, Schwarz, Stahl, Jacksetg.

Fig. 5. Stahl clasps

Fig. 6. Acrylic plate with Adams clasps
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Fig. 7. Acrylic plate with Schwarzclasps

Adamsclaspsare usedo anchor isolated teeth.

Schwarzclasps(simple or @uble) are used for the permanent tesett are anchordoetween teeth
in front of the premolars or molars, above the contact points. Their shape is that of an arrowhead or
of clubs

Stahl claspsare more used in primary dentition or primary mixed denti{ffammary molars). In
permanent dentition, tigeare used for the mandible, they are less voluminous.

As anchoring systems, one can also ps&terior biteblocksThese are especialmployed
in the case of crossbite, because, if activated with the screw, they have a better effect on the lateral
expansion (they include teeth and alveolar processes altogether). They are used in situations where
the occlusion has to be upliftédrontal negative overjetnegative occlusion. Sometimes, they may
prove useful in intruding the molars in the case of open bite.

Fig. 8. Plae with posterior biteblocks & screw for sagittal expansion, used in the case of negative
overjet.
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The upper plate may also contgmaralingual extensionsnade of acrylate. They are
recommended when the mandibular incisors are not crowded, but, as the maxillary expands, the
lateral areas of the mandible need to be expanded too.

Manufacturing stages othe removable appliances

A Manufacturing the passive componefttasps) and # active ones (labial boand secondary
springs)from Wipla wire on the working model

A Placing the orthodontic screw
A Applying the acrylate using tfsalt and peppetechnique
A Adding some functional elements made of acrylate (if necessary)

A Sedioning the acrylic plate and finishing the appliance so as to make its external surface have a
mirror-like shine

Fig. 9. Manufacturing the metalic components andpositioning the screw (the elements are fixed with
wax on the working model so as not to move)

Fig. 10.Applying the acrylate using thesalt and peppetechnique
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c. The lingual shield

The lingual shield is the third function@lement which aabe added to the upper plaies
used in correcting infantilewallowing andhe open bite caused by this vicious habit respectively.
It may be made of acrylate, but most often it is made of Wipla wire.

Fig. 11 Upper plate with lingual shield

Manufacturing stages

The lingual shield is made up d3-4 loops of Wipla wire; it is most frequently made by
using crampon pliers, but some other special tool may also be used. The lateral arms of the shield
must be adapted so as tbeigrate in the acrylate.

The lingual shield may also be welded to two orthodontic rings, which are cemented in the
oral cavity (fixed interception appliance), in the case of uncooperative patients.
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Fig. 12 Lingual shield manufacturing stages: making of the loops and of the lateral arms, fixing the
shield on the working model so as to integrate it in the acrylic plate of a removable appliance.
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Fig. 13.Ways of activating a removable appliance: activating the screw with a keggctivating the
labial bow by tightening the activating loops, adjusting a Stahl clasp
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Lower plates

A lower platecan be split on the mediamé, it has a screw and (usuallgjahl clasps. It
also contains a labial boand secondary springs (in the phaf an 8 or of the letter S).

Fig. 14. Patient with lower plate

The advantages of removable appliances
1. Theyare not voluminous and it is easier to wear them

2. They are recommended when thereais occlusal discrepancy between the mala the
mandible

3. Functional elements to act upon the muscles may be added to them

The main disadvantageould be that the clasps (especially the Stahl ones) may distort or suffer a
rupture due to repeated remowahlthe appliancérom the oral cavityin late mixed dentition (when

the premolars begin to erupt), they may block the eruption of the premaldr)ey often need to

be removed,; this affects the stability of the appliance.
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13. FUNCTIONAL APPLIANCE

There is a wide range of functional appliances. The most used are the following:
- Andreseractivator

- Baltersbionator

- Frankelappliance

- Twin-Block appliance

- Herbstappliance

- Trainer system#Aviyobrace

Andresen Haupl Activator

Maintaining the appliance in the oral cavity is possible by closing the mouth (muscle
contraction), which turns the applianfrem a passivento an active oneAs it has an effect on
muscles, it turns into &unctional appliance, taking over, eliminating or directing the natural
muscular forces. These foraeansmit to teeth and to bony bases as [#€l] 13,14]

Components
The acrylic componenis made up btwo parts: an upper one antbsver one
The upper plateomprises the palatal sides of all teeth and its concavity is distally oriented.

The lower paris designed on the lingual side of the alveolar process, without extending too much
in the sublingual fossa, so as to avoid retention.

The two parts are unitethroughan interocclusal acrylic massvhich will comprise the occlusal
sides of the mandibuldateral teeth upo the apexes of the labialispids, and, in the frontal part,
the acrylate will cover the incisal thiaf the mandibular front teeth.

The screwis the element through which the expansminboth maxillariesin the transverse
directionis carried oufstandard activator).

The labial bow the upper and the lower springéhe same type as for the acrylic plates, including
the finger spring).

The secondary springén the shape of number 8, of the letter S, of a mushroom, etc.)

The positioning pinslean on the meslabial surfaceof the first permanent molars. Their function is
to ensure the sagittal position of the appliance. They are made ofG@unmuinWipla wire.

Manufacturing

As for all functional appliances (the bionatdfsankel, Herbst, Twin Block applianceshe
activator is manufactured in the-salledo c or r ect e d 0/ O lmuhe taseoof distalizddu s i C
occlusions at the level of the first permanent molars, the appliance will be manufactured in neutral
occlusionat the level of those molafBg. 1).
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Fig.1.A Ocoror eocctceldusi on made with the helop

Clinical stages of an activatoros manufactur.i

On the study model, one traces 5 vertiagad with the chemicglencil. Two of those lines
(one on the right, one on the left) must cross through the apex of éb®labialcusp of the
maxillary first molar and through the first groove between cusps of the mandibulamfisr
(neutral relatiaship). Other two lines(right-left) must cross through the apex of the cusp of the
mandibular canine, between the maxillary canine and the maxillary lateral incisor (neutral
relationship). The last line musbincide withthe bimaxillary interincisive lia. These linesare
prolonged at the level of the model base, for a better control over the landmarks. Because some
cases are particular, sometimes it might be impossible to trace all the five lines, but the lines at the
level of the molars must always baded in neutral occlusion. If it is not possible to trace the lines
simmetrically, not even at the level of the molars, one chooses the neutral ratio on the side where
there is one, but, at the same time, all the other landmarks must coincide.

Someroll-shaped waxs heaten up using an alcohol lamp. The roll is then applied on the
lower arch of the modgelvhich must be moistened beforehand, so as to avoid stickingsuFpls
at the end is cut outhe roll mustslightly exceed the distal surfaces oéthermanent molars. The
upper arch of the model is thapplied on the wax roll anid pressed upon. Thetep is carried out
onaflatr i gi d surface, and not by keeping the mod
must be 12 mm greater tharhie inocclusionat rest that is, about 4 mngfig. 2)

Fig. 2.4-mm thick wax roll

The wax surpla at the level of the labiglrfaces of teeth is removed using a spatula, so that
the incisal and occlusal margins of teeth become visible.
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Then, this occlusion built on the modslcheckedout in the oral cavityof the patient
Before checking the model, the patient must do sexegcisesdf mesialisation or laterality of the
mandible) for habituation.

There are two checking techniquds:the wax mould is applied on the lower amhd is
fixed using the fingers; the mandible is guided to contact with the upper arch or 2. the wax mould is
applied on the upper arch and is fixed using the fingers; the mandible is guided to perform the
correct occlusion.

Errors that may appear

A During occlusion, the ends of the wax nolay glide towards the interigrartand the roll cannot
be later applied on the model

A If the wax is too soft, the patient will reduce its thickness during occlusion and the desired 4 mm
thickness will not be presed

A If the wax is too cold, it becomes rigid and the patient has the tendency to misperform the
occlusion

After checking the corrected occlusion in the oral cavity, one checks if the indentations left
by the teeth in the wax, as well as the vertical linesed beforehand coincide on the model.

Based on this corrected occlusion, the dental technician will manufactunexxheodebf
the future appliance; this model will contain all the elements of the applidngcecrew, the labial
bow, the secondarycsews and the positioning pins. The model is fixed eithehe articulator, or
using an occlusion keyade of gypsum

This model is checked in the oral cavity: one checks the thickness of the interocclusal mass,
the occlusion in the three planes andplaeing of the wire elements.

This is the stage where any disparities that may have appeared can still be set right.
Anything related to the wax model is set right by the doctor in the oral cavity and on the model.
Anything related to the metallic compamts (wires, screw) is set right by the technician. The final
step is creating the acrylate appliance.

Recommendations and effects of the activator
The activator is most recommendeciass Il skeletal malocclusions (distalized occlusions)
with mandibularetrognathismandduring the active growth pha#2].

Orthopedic effects

In a distalzed occlusion, the activator ni@ézes the mandible for a neutral relationship at
the level of the first permanent molars and has an effect on the propulsive, edexhttgpressor
muscles of the mandible, which are hypotonic in this kind of occlusions. By strenghtening the
muscles, the mandible is repositioned in both the sagittal and vertical planes. This effect was called
Aumping bit®d by Andresen.

After some longudinal studiesPetrovici A. noticed thatthe upper insertion of tHateral
pterygoid musclés very importantn the skeletal adaptation and in stimulating the growth of the
condyle cartiage. The conclusion of his studies is that the myotactic reflex and the isometric
contraction induce muscular and skeletal adaptation and a new mandibular occlusallgdttern

Ruf et al. (2002) mention thatduring the mesialization of the mandible, the mdudar
condyle moves too, getting out of the distal blockage in the glenoid cavity and benefitting from
favourable growth. It is weknown that the growth centérthe condylian cartilage is active up to
around15 years of age and ensures theaghoof the vertical side of the mandible. These changes
alsoimprove the growth of the lowesection of the face [11].

87



As it has no anchoring systems and is maintained in theaviy by closing the mouth, it
causes the contraction (toning)tbé orbiallaris oris muscle

Other studies have shown thathen a patient is swallowing the salivd, wearing the
activator,there is greater muscular activitytbk masseter muscle

All these effects on the muscles and on the repositioning of the ngnaldcompared to
the maxilladuring the growth phase, minimise the chances of relapse.

This is why most of the quoted authors recommend that, if a child has permanent dentition
(over 12 years old) and fixed orthodontic treatment is foreseen, he should weacavator or
anotherfunctional appliance beforehand. They also suggest that these appliance are also worn
during the fixed orthodontic treatment and during the final stage, as a means of contention.

Adebimpe O Ibitao et al. have carried out a comparatistidy on a group of children and a
group of adults having a class Il skeletal malocclusion (hyperdivergent). They ltavdedsll
their cephalometric data at the beginning of the treatment and at the end of it. The children have
been treated with actit@s and the @dults have undergor@thognathicsurgery in both maxillaries
At the end of the treatment, the cephalometric landmarks have shown the same evolution and final
results in children as in adult$5].

The dentalveolareffectsare thefollowing:
A retrusion of upper incisors
A pratrusion of lower incisors
A mesiallyoriented eruption of mandibular posterior teeth

The activator may also be recommendedlass | malocclusions (open bite or deep bite)
and inclass Il malocclusionsfor the latter, another type of activator is employed, and that is
Wunderer activator.

Contraindicaions

1. Class | malocclusion with crowding of teeth where thergréat discrepancigetween the two
maxillaries

2. Increased height of the lower section
3. Emphasizedertical growth of the mandible

4. Nasal stenosis

Advantages of the activator

1. Itimproves thaisually hypotonic perioral muscular function

2. It constrains the patient to perform nasal breathing

3. It hampers vicious habits and parafunctions (thuambbower lipsucking, infantile swallowing)
4

In late mixed dentition, when the primary molars are being replaced by the permanent ones, it
does not onlynot hamper the eruption of permanent teeth, but it may also direct it, if selective
polishing of the interocclusal adic mass is performed.
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Disadvantages of the activator

1. Itis bulky and difficult to tolerate

2. Itis worn especially during the night (when the muscles are relaxed) and for some hours during
the day, which is why the treatment may take a bit longer

Rulesfor wearing and for activating the appliance

The appliance should be worn during the night and it should be washed with the toothbrush
and some toothpaste in the morning. It should be kept in a container with some water in it. It is
advisable to wear theppliance fora couple othours during the day too, because this is when the
muscles are completely activated to maintain the appliance in the oral cavity

The check up should be carried out every two weeks, when the screw is activated by an
eighth turnthat is, by 45 degredfig. 3); if the situation allows, one can perform several turns. The
activation of the secondary spgis and of the labial bo\fig. 4) and selective polishing of the
interocclusal mass are carried out depending on the clinicaltieits that appear in the process

(fig.5).

Fig. 3. Activating the median screw

Fig. 4. Activating the labial bow
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Fig. 5.Polishing the interocclusal mass
(molar egression, retrusion of upper incisors)

Wunderer Appliance

This type of appliance is recommended for patients with class Ill malocclusion (mandibular
prognathism or maxillary retrognathism). It resembles the activator, but the screw is placed so as
the two plates gliden the ankerior-posterior way during asation, and so the sagittal discrepancy
between maxillaries is corrected (the upper plate glides towards the anterior part and the lower one
glides towards the posterior parfhis actihator also has labial bovemd one can add-shaped or
S-shaped secondasprings to it.
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Fig. 6. Wunderer Appliance

Balters Bionator

This type of appliance is a reduced variant of the activator:
- the acrylic part is made up of a narrow lower plate and two upper lateral winglets. It anchors only
onthe dental part, and not on the alveolar one
- it contains a lingual spring whose purpose is to stabilize the appliance and to direct the tongue and
the mandible towards the anterior part
- the labial bowhas a buccinator loop in order to remove the mator muscle

Through its design, it creates a balance between the tongue and the perioral muscles which
have an effect on the shape of the arches, and so the tongue benefits from adequate functioning
room.

Classificatiorn

- Type | bionator used intreating Clasdl division 1 malocclusions, with good results in mixed
dentition[13]

- Typell bionator used in treating open bites (where the tongue is kept away by teeth)

- Typelll bionator used in treating Class Il malocclusions

Fig. 7. Balters Appliance
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Frankel Appliances

These moveable appliances are designed basetieotabial shield principle: the dental
arches must be protected from the action of the external muscles (buccinator, masseter,
genioglossus muscles) arder to ensure their optimal development. Thus, the appliance has lateral
shields and lip pads.

Frankelappliances arén fact some skeletal labiaghieldswhich do not affect phonation
(they may also be worn during the day) and their purpose is toaheeitrmyedynamic
disorderq13]

Classification

- Frankel I1 used in treating Class Il divisidhmalocclusiongdistalized occlusion with upper front
teeth protrusion)

- Frankel 11- used in treating Class Il division 2 malocclusions (distali@aeclusion with upper
front teeth retrusion)

- Frankel 11l - used in treating Class Ill malocclusions (mandibular prognathism or maxillary
retrognathism)

Twin-Block Appliance

It is extremelyeffectivein correcting thesagittal discrepancgetween maxillaries (distalized
occlusions), through the help of the inclined planes of the double plates.

Fig. 8. Twin Block
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Herbst Appliance

This appliance contains a bilateral telescopic mechanism based on a crankshaft system, which
forces the mandible to take an anterior position when closing anthgpba mouth (this is effective
in correcting class Il malocclusionglistalized occlusions).

Fig. 9. Herbst Appliance

Myofunctional appliances/ Trainer systems

These argerforming devices used in guiding thegth and in intercepting oral bawhbits.
They represent a modern alternative to the standard activator. They are made of soft silicone (type
1) and hard silicone (type 2). These binllaxy appliances correct bdwhbits and help in aligning
teeth. They may also correct discrepanbietsveen the maxillaries-@ and 3 trainerg [1].

Trainers

A For children T4K

A For adults T4A

A For patients wearing fixed applianc@<B

A Myobrace:for light anomalies which also need alignment

iMy of unlctReosneaar c h Co mp-dheyraine(Skatesnt r al i a)
The interceptive treatment wifdK takes place in two phases:

1. Phase nol:

1 Eliminating badhabits; a very flexible removable applianaghich can adapt even to severe
malocclusions
The appliance must be worn for an hour during the day and during all the night

1
9 Duration of treatment: 6 to 8 months.
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2. Phase no2: correcting teeth alignment

1 A new, harder removable appliance
9 Duration of treatmen® to 12 months

The 1-2 trainer repositions the mandible, corrects Class Il malocclusions and improves alignment
of teeth.

The I-3 trainer is recommended in treating negative overjet during the first phases of mixed
dentition.

Fig. 11 I-3trainer for intercepting Class Il anomalies
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MYOBRACE
1 Created ir2004
1 Has the main traits of the T4K and improved dental alignment properties

1 Recanended for children with mixed or permanent dentition

Fig. 12. Myobrace
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14. FIXED INTERCEPTION RPLIANCES

Interceptive treatment is very important in ensuring the harmonious developmérg of t
dental arches. The interceptioof orthodontic anomalies with the help of various means
(myofunctionalexercises, rema@ble or fixed appliancesy much easier to perform at a young age,
when there is still a possibility of early correctidinxed appliances are more effectivecause they
cannot be removefil]

The lingual shield

- it is extremely usefuln preventing finger sucking or infantile swallowing

- it may be attached to an upper plate (as we have mentioned before), but it can also be welded on
the molarbands

7]

—

al
W

Fig. 1.Fixed appliance with a lingual shield

Fig. 2. Lingual shield on cemented molar bands

- for a precise adaptation, it is recommended to choose the right dimension of the bands, to adapt
them on the working model and take a newdental impression with the bands placed in the oral
cavity; this way, thenanufacturing precision of the appliance will increase.

- after taking the impression, one may get to manufacturing the shield properienaelling on
the bands.

- the appliance is cemented in the oral cavity and it is maintained until one ntiees
disappearance of the bad dnabit

Another type of shield is the one employed in the case of unilateral crossbite caused by the
habit of sleeping with onebés hand(s) under on
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There is a number of muscle-@ducation exercises which may be used in patients with an
infantile swallowing patternThese exercises require daily repetition and perseverance on the part
of the patients [17,18]. When the patient does not comply witle tieegiirements, one can resort to
a fixed appliance with a small acrylic ball fixed to an Omega loop on a(&RAanspalatal arch).

The small ball can roll with the help of the tongue, thus removing its interpositioning habit. The
tongue will take a postior position at the level of the palate, and the negative effects on the dental
arches will be removed [2]. This appliance may also be used in adults because it can be combined
with a fixed dental appliance.

The Transpalatal Arch (TPA)

It has thepurpose of keeping the molars in place during the orthodontic treatment and of
increasing the posterior anchoradgye mixed dentition,tialso helps as a space maintain®hen it
is designed at a certain distance from the palate, it can cause the mmwbidilte molars. By
activating the transpalatal arch, the derotatibthe molars may be obtained.

Work stages in manufacturing TPA

- one chooses the orthodontic bands so as they can easily fit the maxillary first molars

- with the help of a pair gbliers, one creates the median loop and the lateral braces

- the end of the lateral braces must come in contact with the palatal sides of the bands fixed on the
maxillary first molars, so that the appliance is passive the moment it is cemented in taeityral

- then the orthodontic tubese welded at the level of the orthodontic bands

- after welding, the appliance may be positioned in the oral cavity
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Fig. 3. Work stages: manufacturing a transpalatal arch

Fig. 4. Transpalatal Arch (TPA)
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