
DIAGNOSTIC PROCEDURE 
OF ORTHODONTICAL 

ANOMALIES

FACE  AESTHETIC

DIAGNOSIS (OCCLUSION)



Three major sources:

• patient questioning

• clinical examination of the patient

• evaluation of diagnostic records

• including: 

• dental casts

• radiographs

• photographs
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At all stages of the diagnostic evaluation, a specialist may seek more 
detailed information than would a generalist, and infact this is a major 

reason for referring a patient to a specialist.



QUESTIONNAIRE/ INTERVIEW
The first step in the interview process should be to establish the patient’s chief complaint, usually by a direct
question to the patient or parent.

• chief complaint

-the alignment and occlusion of the teeth impaired dentofacial esthetics that can lead to psychosocial
problems

-impaired function (speech and mastication)

-related to dental health (like a traumatic overbite)

„Tell me what bothers you about your teeth?” this question may be necessary to clarify what is important to the
patient.

The dentist may or may not agree with the patient’s assessment.



MEDICAL AND DENTAL HISTORY

It is difficult to be certain of the etiologic process, but it is important to 
establish the cause of malocclusion if this can be done, and at least to 
rule out some of the possible causes. If either of the patient’s parents 
previously had orthodontic treatment.

• possible hereditary component

• how much the parents already know about orthodontics and 
orthodontic treatment



PHYSICAL GROWTH EVALUATION

We have to explore the individual’s physical growth status.

• peak of the growth spurt

• questions about how rapidly the child has grown recently, whether 
clothes sizes have changed



SOCIAL AND BEHAVIORAL EVALUATION

The patient’s motivation for treatment 

• what he or she expects as a result of treatment

• how cooperative or uncooperative the patient is likely to be (external/ internal 
motivation) (dominant adult)

• Why are you seeking treatment?

• What do you want as a result of treatment?

• A resentful and rebellious adolescent, particularly one with ineffective parents, is 
especially likely to become a problem in treatment.
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Information to be gathered during the history- taking process

• Patient’s complaint

• Medical history-identifying any aspects that may affect orthodontic treatment

• Dental history- any trauma, any previous or ongoing dental treatment, TMJ 
problems, any known inherited dental problems (e.g. hypodontia), any previous 
orthodontic treatment

• Habits- details of any digit-sucking habits or other habits involving the dentition

• Physical growth status (identifying whether growth is complete or still ongoing 
may affect the timing and nature of future treatment)

• Patient (or parent’s) motivation

• Socio-behavioural factors- these may affect the patient’s ability to complete the 
treatment



Orthodontic relevance of some medical conditions
Medical condition Relevance to orthodontics

Epilepsy Epilepsy need to be under control before starting treatment.

Extra-oral headgear may present an unacceptably high risk

Stress may induce a seizure

The anti-epileptic Phenytoin may cause gingival hyperplasia

Latex allergy Confirm allergy with the patient’s doctor

Use latex-free gloves and orthodontic products

Nickel allergy Intra-oral reactions are very rare

Use plastic-coated headgear to avoid contact with skin

If intra-oral allergy is confirmed then use nickel-free orthodontic products

Diabetes Patient may be more prone to intra-oral infections and periodontal problems

Be aware of risk of hypoglycaemia if snacks or meals are missed so schedule appointments 

appropriately

Treatment should be avoided in poorly controlled diabetics

Laura Mitchell: An Introduction to

Orthodontics, Oxford University Press 2013.



Orthodontic relevance of some medical conditions
Medical condition Relevance to orthodontics

Hear defects with a 

risk of infective 

endocarditis

Antibiotic cover used to be prescribed routinely for patients with structural heart defects who were undergoing any 

form of dentogingival manipulation that could produce a bacteraemia

The guidelines have now changed as in many cases the risk of anaphylaxis caused by the antibiotic is greater than 

the risk of infective endocarditis

The clinician should refer to contemporary guidelines and contact the patient’s doctor or cardiologist if in doubt

Bleeding disorders Generally orthodontic treatment is not contra-indicated

Precautions and medical advice are required for dental extractions

Avoiding trauma to soft tissues from wires oe sharp edges is even more important for these patients

Asthma The regular use of steroid-based inhalers may predispose to intra-oral candidal infections, so excellent oral hygiene, 

particularly when using appliances that cover the palate, is important

Bisphosphonates These may predispose to osteonecrosis and affect bone turnover

The patient’s physician should be contacted for advice about any proposed treatment plan, particularly if extractions 

may be required.

Laura Mitchell: An Introduction to

Orthodontics, Oxford University Press 2013.



CLINICAL EVALUATION

The goals of the orthodontic clinical examination are to document and 
evaluate facial, occlusal and functional characteristics ,and to decide 

which diagnostic records are required.



EVALUATION OF FACIAL ESTHETICS/ 
PROPORTIONS

• to detect disproportions

• Disproportionate and asymmetric facial features are a major 
contributor to facial esthetic problems.

• Prior to the advent of cephalometric radiography, orthodontists often 
used antropometric measurements to help establish facial proportions. 

• This method was largely replaced by  cephalometric analysis.



EVALUATION OF FACIAL ESTHETICS/ 
PROPORTIONS

• The proportional relationship of height and width (the facial index), more than the absolute value 
of either height or width, establishes the overal facial types.

• From the frontal view, it is important to examine the face for bilateral symmetry.

• A small degree of bilateral facial asymmetry exists in essentially all normal individuals.

• The relationship of the dental midline of each arch to the skeletal midline of that jaw.

• (the casts provide no information about the dental-skeletal midlines)

• This must be recorded during the clinical examination.



The position the 
patient carries their 
head naturally

• Central occlusion 

• Lips relaxed

Natural head posture



Frontal analysis

•Facial form

•Transverse dimensions

•Facial symmetry

•Vertical relationship

upper third - middle third - lower third



Facial form
• The relationship between 

the facial width and 
vertical height has a strong 
influence on facial 
harmony.

• Should be correlated with 
the patient’s overall body 
build

• Height-to-width:
• females- 1,3:1
• males:1,35:1
• Bigonial width: 30% less 

than the bizygomatic
dimension

Johan P. Reyneke: Essentials of Orthognathic surgery 

Quintessence Pub. Co. Inc. Chicago 2003.



Broad face

• Class II

• Deep bite

• Vertical maxillary 
deficiency

• Masseter muscle 
hypertrophy

• Macrogenia



Narrow face

• Excessive vertical 
maxillary dimension

• Narrow nose

• Class II with or without 
anterior open bite



Transverse dimensions
• Rule of fifths- five equal parts 

(each the appr. width of the eye) 

• (the center helix of the ears, 
outer and inner canthus of the 
eye)

• (prominent ears 

• Masseter hypertrophy gonion angles fall well 
outside the canthus line)

• The outer canthus of the eye 
should coincide with the gonial
angles

• Width of the mouth should appr. 
the distance between the inner 
margins of the irides of the eyes

• The ala of the nose should 
coincide with the inner canthus 
of the eye

Johan P. Reyneke: Essentials of Orthognathic surgery 

Quintessence Pub. Co. Inc. Chicago 2003.



Transverse 
dimensions



The transverse examination of the face should be done from the front, and from 

above the patient (by standing behind and above the patient)



Facial symmetry

• Glabella (G), Nasal bridge 
(NB), Nasal tip (Pn), 
midpoint of the philtrum of 
the upper lip (Ph), dental 
midline (DM), midpoint of 
the chin (Pog’)

• Upper and Lower dental 
midline

• Presence of a transverse 
cant in the occlusal plane

• Absence of any obvious 
asymmetry 

Johan P. Reyneke: Essentials of Orthognathic surgery 

Quintessence Pub. Co. Inc. Chicago 2003.





Vertical relationship

• 3 equal third:

• Upper: hairline 
(Trichion- Glabella)

• Middle : Glabella-
Subnasale

• Lower: Subnasale-
Menton

Johan P. Reyneke: Essentials of Orthognathic surgery 

Quintessence Pub. Co. Inc. Chicago 2003.



Johan P. Reyneke: Essentials of Orthognathic surgery 

Quintessence Pub. Co. Inc. Chicago 2003.



Lower third of the face
• Middle third : lower third = 

5:6

• Upper lip length 1/3 of the 
lower face height (subnasale-
stomion sup.)

• Lower lip length and chin 
2/3-a of the lower face height  
(stomion inf.-menton)

• Normal upper lip length:
• females: 20±2 
• males: 22±2 

• Normal lower lip length:
• females: 40±2 
• males: 44±2 

Johan P. Reyneke: Essentials of Orthognathic surgery 

Quintessence Pub. Co. Inc. Chicago 2003.



Middle third of the face
Excessive middle 
third

Deficient middle 
third

Vertical 
maxillary 
dimension

Excessive Deficient

Cheeks Sallow Full

Sclera 
showing

Visible below the 
iris

Normal

Cheekbones Flat Prominent, 
broad

Paranasal
areas

Flat Full

Nose Narrow, long Short, broad



Middle third

• Cheekbone-nasal base-lip 
contour: a convenient 
contour line to evaluate the 
harmony of the structures of 
the midface (zygoma, 
maxilla, nasal base)

• This line starts just anterior 
to the ear, extends forward 
through the cheekbones and 
then runs anteroinferiorly
over the maxilla adjacent to 
the alar base of the nose, 
ending lateral to the 
commissure of the mouth

• The line should form a 
smooth, continuing curve.
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Middle third
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Smile Analysis

• Facial attractiveness is defined more by the smile than by soft tissue 
relationships at rest

• Amount of Incisor and Gingival Display

• Transverse Dimensions of the Smile Relative to the Upper Arch

• The Smile Arc



Amount of gingiva exposed during 
smiling

• Gummy smile: excessive 
gingival exposure

• Ideal tooth exposure 
during smiling is the full 
tooth crown to 2 mm of 
gingiva



Lips

• The lower lip generally 
exhibits 25% more 
vermilion than the upper 
lip, and the lips should be 
0 to 3 mm apart in repose.

• Lip symmetry: cleft lip, 
facial nerve dysfunction, 
dentosceletal asymmetry, 
scarring caused by 
previous trauma

• Increased overjet will 
result in an everted lower 
lip



PROFILE ANALYSIS

I. Establishing whether the jaws are proprotionately positioned in the anteroposterior plane of space.

• the patient be placed in natural head position, looking at a distant object

(bridge of nose, upper lip, chin)

• straight profile

• convex profile (indicates skeletal Class II)

• concave profile (indicates skeletal Class III)

The straight profile line 

• can slope anterior→anterior divergence

• or    posterior→posterior divergence

• is influenced by the patient’s racial and ethnic background



PROFILE ANALYSIS

• A careful examination of the profile yields the same information, 
though in less detail, as that obtained from analysis of lateral 
cephalometric radiographs.

„poor man’s cephalometric analysis”

• This is a vital diagnostic technique for all dentists. (not for only 
orthodontists)

• For diagnostic purpose, careful clinical evaluation of facial 
proportions is adequate.



Convexity of the face: 

angle between upper face and the lower face (Glabella- Subnasale- Pogonion)

William R. Proffit ,  Henry W. Fields: Contemporary Orthodontics Elsevier, St Louis 2012
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III. Evaluation of vertical facial 
proportions and
mandibular plane angle

• Well-proportioned face can be divided into vertical 
thirds.

• A steep mandibular plane angle correlates with long 
anterior facial vertical dimensions and anterior open 
bite malocclusion.

• A flat mandibular plane angle correlates with short 
anterior facial vertical dimensions and deep bite 
malocclusion.



The mandibular plane angle 
can be visualized clinically by

placing a mirror handle or other instrument 

along the border of the mandible.

William R. Proffit ,  Henry W. 

Fields: Contemporary Orthodontics

Elsevier, St Louis 2012



Profile middle third of face

• Examine the thirds in 
isolation

• Nose

• Cheeks

• Paranasal areas
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Paranasal areas

• Distinguishing between 
middle third deficiency 
and mandibular 
anteroposterior excess



Lower third of the face

• The upper lip usually 
projects slightly 
anterior to the lower 
lip

• Subnasale-pogonion
(Sn- Pog) line 
• Upper lip:3±1 mm

• Lower lip:2±1 mm
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Labiomental fold

• Lower lip-chin contour 
should have a gentle S-curve

• Lower lip-chin angle of at 
least 130̊

• Class II → acute angle

• Class III→ flatted angle
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Chin

• Narrow with knobby 
appearance

• Chin-throat area

• Double chin (adipose 
tissue)

• Lip-chin- throat 
angle=110˚

• Submandibular length: 
42±6mm

Acute angle Obtuse angle

Mandibular anteroposterior dimension Excessive Deficient

Submandibular fat None Present

Occlusion Class III Class II

Johan P. Reyneke: Essentials of Orthognathic surgery 

Quintessence Pub. Co. Inc. Chicago 2003.



Tooth–Lip Relationships: Mini-Esthetics

1. relationship of the dental midline of each arch to the skeletal midline of that jaw (i.e., 
the lower incisor midline relative to the midline of the mandible, and the upper incisor 
midline relative to the midline of the maxilla). Dental casts, even if mounted on an 
articulator, will show the relationship of the midlines to each other but provide no 
information about the dental-skeletal midlines. This must be recorded during the 
clinical examination.

2. vertical relationship of the teeth to the lips at rest and on smile, the amount of incisor 
display. For patients with excessive incisor display, the usual cause is a long lower 
third of the face, but that is not the only possibility—a short upper lip could produce 
the same thing. 

3. whether an up-down transverse rotation of the dentition is revealed when the patient 
smiles or the lips are separated at rest (transverse cant of the occlusal plane)



Dental Appearance: Micro-Esthetics

• Subtleties in the proportions and shape of the teeth and associated gingival 
contours have been emphasized in the burgeoning literature on “cosmetic 
dentistry” 

• Tooth Proportions

• Width Relationships and the “Golden Proportion.”

• Height–Width Relationships

• Gingival Heights, Shape, and Contour

• Connectors and Embrasures

• Embrasures: Black Triangles

• Tooth Shade and Color
William R. Proffit ,  Henry W. 

Fields: Contemporary Orthodontics

Elsevier, St Louis 2012



Evaluation of oral health

• Dental caries/ pulpal pathology

• Periodontal evaluation



Intra-oral examination allows clinician to assess

• Stage of the dental development (by charting the teeth present)

• Soft tissues and periodontium for pathology

• Oral hygiene

• Overall dental health, including identifying any caries and restorations

• Tooth position within each arch and between arches



Assessment of oral health

• It is key that any pathology is identifies in the mucosal surfaces, periodontally or 
in the teeth themselves. Generally any pathology needs to be treated and stabilized 
before any orthodontic treatment can be undertaken.

• Dental pathology can have a significant influence on the treatment plan, and 
additional radiographs and special tests may be required. 

• Caries

• Areas of hypomineralisation

• Effects of previous trauma

• Tooth wear

• Teeth of abnormal size or shape

• Existing restorations which may change the way we bond to the tooth as well determine our choice of extraction if space is 
required



Evaluation of jaw and occlusal function /TM 
joints

• Any lateral or anterior shifts of the mandible on closure are of special interest.

Unilateral crossbite usually has a bilateral narrowing of the maxillary arch, with 
a shift to the unilateral crossbite.

Pseudo-Class III malocclusion

Sometimes an apparent Class III relationship results from a forward shift to escape 
incisor interferences in what is really an end-to-end relationship.



Screening exam for jaw function (TMJ)
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RECORDS FOR EVALUATION OF 
THE TEETH AND ORAL 
STRUCTURES

• intraoral photographs

• panoramic/intraoral radiographs



RECORDS FOR OCCLUSAL EVALUATION

• impressions for dental casts (maximum extension of the impression)

• record of the occlusion

• wax bite- interdigitation (centric occlusion) (centric relation)

articulator- mounted casts:

• patients with temporomandibular dysfunction may need therapy to 
reduce muscle spasm and splinting before the articulator mounting is 
done.

• for some surgical treatment planning



RECORDS FOR EVALUATION OF 
FACIAL PROPORTIONS

Facial photographs



ANALYSIS OF DIAGNOSTIC RECORDS

•Cast analysis 

•Cephalometric analysis



Orthodontic casts have traditionally been 

trimmed with

symmetric bases. The backs are trimmed 

perpendicular to the midsagittal line,

most easily visualized as the midpalatal 

raphe for most patients. The angles

shown for the casts are suggested values; 

symmetry is more important than the

precise angulation.

William R. Proffit ,  Henry W. 

Fields: Contemporary Orthodontics

Elsevier, St Louis 2012



Digital casts, produced from laser scans of impressions or intermediate casts, are displayed with symmetric bases—

partly to emphasize that they are equivalent to physical casts and partly because the symmetric base helps the

observer detect asymmetries within the dental arches.
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CAST ANALYSIS- symmetry 

• An asymmetric position of an entire arch should have 
been detected already in the facial examination. 

• An asymmetry of arch form usually accompanies this 
findings, but also may be present even if the face 
looks symmetric. 

• A transparent ruled grid placed over the upper dental 
arch and oriented to the midpalatal raphe can make it 
easier to see- a distortion of arch form.





in seeing where drift of teeth has occured

• lateral drift of incisors occurs frequently in patients with severe 
crowding, particularly if a primary canine was lost prematurly on one 
side

• drift of posterior teeth, caused by early loss of a primary molar



CAST ANALYSIS
Alignment: Space analysis

Requires a comparison between 

the amount of space available for the alignment of the 
teeth and 

the amount of space required to align them properly.

the analysis can be done 

-directly on the dental casts

-by a computer method



The calculation of space available

measuring arch perimeter from one first molar to the other, over the 
contact points of posterior teeth and incisal edge of anteriors

• by dividing the dental arch into segments that can be measured a 
straight line

• by contouring a piece of wire to the line of occlusion and the 
straightening out the wire



• by dividing the dental arch into segments that can be measured a straight line



• by contouring a piece of wire to the line of occlusion and the straightening
out the wire



Calculate the amount of the space 
required for alignment of the teeth

• measuring the mesiodistal width of each tooth from 
contact point to contact point and than summing

• the sum of the widths of the permanent teeth > space 
available→ arch perimeter deficiency=crowding 
would occur



the sum of the widths of the 

permanent teeth
space available

•excess space

•gaps between some teeth would be expected

<



the sum of the widths of the 

permanent teeth
space available

•arch perimeter deficiency

•crowding would occur -mild (< 4 mm)

-moderate (4-8 mm)

-severe (>8 mm)

>



Two important assumptions

I. anteroposterior position of  the incisors is correct (neither excessively protrusive  nor retrusive)

• if the incisors are positioned lingually (retruded) this accentuates any crowding

• if incisors protrude, the potential crowding will be at least partially alleviated.

• Information about how much the incisors protrude must be available from clinical examination 
(facial analysis/cephalometric) to evaluate the results of space analysis.

II. space available will not change during growth

• is valid for adults

• the teeth often shift anteriorly or posteriorly in child with a jaw discrepancy



Mixed dentition space analysis

• estimating the size of unerupted permanent teeth.

• It’s necessary to estimate the size of the unerupted permanent teeth to 
calculate the space required.



Moyers prediction values

• There is a reasonably good correlation between the size of the erupted 
permanent incisors and the unerupted canines and premolars. These 
data have been tabulated.



William R. Proffit ,  Henry W. 

Fields: Contemporary Orthodontics

Elsevier, St Louis 2012



Gross

Y 33-35 = 0,63*X22 + 0,84*X32 + 
0,67*X36(buccolingual) + 4,47

Y 33-35:the size of unerupted permanent 33,34 and 35 teeth



Tooth size analysis/ Bolton  analysis after its
developer
• For good occlusion, the teeth must be proprotional in size. 

• Although the natural teeth match very well in most individuals, 
approximately 5% of the population have some degree of 
disproportion among the sizes of individual teeth. 

• This is defined as tooth size discrepancy.

• A standard table is used to compare the summed widths of the 
maxillary to the mandibular anterior teeth and the total width of all 
upper to lower teeth.



• A quick check for anterior tooth size discrepancy can be done by comparing the size of upper and lower lateral incisors. 

Unless the upper laterals are wider, a discrepancy almost surely exists. 

• A quick check for posterior tooth size discrepancy is to compare the size of upper and lower second premolars, which should 

be about equal size. A tooth size discrepancy of less than 1.5 mm is rarely significant, but larger discrepancies create treatment 

problems in achieving ideal occlusal relationships and must be included in the orthodontic problem list.

W
illiam

 R
. P

ro
ffit

,  H
en

ry
 W

. 

F
ield

s: C
o

n
tem

p
o

rary
O

rth
o

d
o

n
tics

E
lsev

ier, S
t

L
o

u
is 2

0
1

2




