Dent 656
 January 28, 2004 Lecture 4


Study Guide:  Patient Exam

1. History, Facial and Intraoral Evaluation

2. Skeletal & Dental components of Malocclusion

3. Cephalometric analyses

4. Space analysis

Prepared by Dr. Henry Fields, modified by Dr. Firestone

Based on the reading assignments you should understand and be able to answer the following questions:

General Assessment

What is the importance of the chief complaint in orthodontics?

· To find out what is important to the patient

· Needs to be established first so you know the expectations.

· Helps set priorities.

· Provides hints for motivation and cooperation

· Two logical reasons for pt concern about the alignment and occlusion of the teeth:  

· Impaired dentofacial esthetics can lead to psychosocial problems

· Impaired function

What relevant medical and dental history information weighs on orthodontic treatment?

Medical history

· History of Systemic Disorders

· Need For Pre-Medication 

· Current Medications (Long-term medications of any type, and if so, what purpose)

· Trauma

· Allergies

· Growth assessment

Dental History

· History of Dental Care 

· Oral Hygiene

· Premature Tooth Loss

· Familial History Of Malocclusion

· Previous orthodontic care

· Trauma (to the teeth or childhood condylar fracture)

· TMD history

· Dental anomalies (missing teeth, impacted teeth, tooth shape, orofacial syndromes) 

*How can growth assessment be performed and why is it important?

· Interview information

· Clinical height and weight  *

· Adolescent changes: secondary sex characteristics, facial hair, voice change

· Radiographic information:  hand wrist, cervical spine

Rapid growth during the adolescent growth spurt facilitates tooth movement, but significant growth modification may not be possible if the pt is beyond the peak of the growth spurt.

*What are the places of growth assessment in the hand-wrist film?

· Ossification & development of the:

· Carpal bones of the wrists

· Metacarpals of the hands

· Phalanges of the fingers 

Oral Health 

What are the major points of periodontal interest?

· Indications of active periodontal disease

· Actual mucogingival problems

What are the 3 components of a jaw function examination?

· Mastication (including, but not limited to swallowing)

· Speech

· Presence or absence of temporomandibular (TM) joint problems

What is the significance of CR-CO (lateral or anterior) shifts of the mandible?

· To confirm a true unilateral crossbite

· Class II repositioning of the mandible to a “Sunday bite” (anterior shift to make the occlusion look better than it is)

· Psuedo-Class III malocclusion (anterior shift to escape incisal interferences of a true end-to-end relationship)

Facial Evaluation

What are the 3 components or goals of a facial profile analysis and how is it performed?

1. Establish whether the jaws are proportionately positioned in the anterioposterior plane of space.  (a vertical line drawn perpendicular to the FHP through soft tissue from nasion through point A to pogonion level)

a. Pt in natural head position

b. 2 lines:  one from the bridge of nose to the base of the upper lip, and the other from that point downward

c. Straight line:  normal, Profile convexity:  Class II, Profile concavity:  Class III

2. Evaluation of lip posture and incisor prominence.

a. Lip prominence is evaluated by observing the distance that each lip projects forward from a true vertical line (passing through the depth of the concavity at its base, a separate vertical line is used for each lip)

b. Lip prominence of more than 2-3 mm in the presence of lip incompetence (excessive separation of the lips at rest, more than 3-4 mm) indicates dentoalveoloar protrusion.

3. Evaluation of vertical facial proportions and mandibular plane angle

a. A well-proportioned face can be divided into vertical thirds in profile.

b. Mandibular plane angle is visualized by placing a finger or mirror handle along the lower border.  The inclination of the mandible to the true horizontal should be noted.

i. Steep Mandibular plane angle:  correlates with long anterior facial vertical dimension and anterior open bite malocclusion

ii. Flat Mandibular plane angle:  correlates with short anterior facial height and deep bite malocclusion

How do you evaluate the anteroposterior (a-p) position of the maxilla with a profile analysis?

· Nose-Lip-Chin interaction

· A line from the bridge of nose to the base of the upper lip

How do you evaluate the anteroposterior (a-p) position of the mandible with a profile analysis?

· A line from the base of the upper lip downward

Define lip competence.  What is the implication of lip incompetence?

· Lip competence:  the lips are closed w/o muscle strain, or they are not separated by more than 3-4mm

· Lip incompetence:  excessive separation of the lips at rest, more than 3-4 mm
*Implicates dentoalveoloar protrusion
How do you evaluate lip protrusion for patients with a profile analysis?

· NasioLabial angle > 90°, < 109° or a line drawn from the tip of the nose to the pogonion

· Lip prominence is evaluated by observing the distance that each lip projects forward from a true vertical line (passing through the depth of the concavity at its base, a separate vertical line is used for each lip)

· Lip prominence of more than 2-3 mm in the presence of lip incompetence (excessive separation of the lips at rest, more than 3-4 mm) indicates dentoalveoloar protrusion.

What is the relationship between the facial profile and tooth position, including crowding?

· Crowding and protrusion of incisors must be considered two aspects of the same thing:  how crowded and irregular the incisors are reflects both how much room is available and where the incisors are positioned relative to supporting bone.

How do you evaluate vertical facial relationships with a profile analysis?

· A well-proportioned face can be divided into vertical thirds in profile.

How do you evaluate transverse facial relationships with a profile analysis?

· You should evaluate the transverse plane from a frontal view. ?

· Use the eye line on the horizontal as a reference plane to evaluate upper & lower facial symmetry & max teeth to facial midline. ?

What is the E-line and how is it used?

· A reference line to help judge lip protrusion

· Drawn from the tip of the nose to the pogonion

What are the normal vertical lip to tooth relationships during smiling and repose?

· Repose – 2-3mm of max incisors showing
· Smiling – lips to gingival margin (possibly +1mm) and dental midline along the long axis
Intraoral examination

Intraorally, how do you evaluate and quantify overbite, overjet, posterior crossbites, anterior crossbites, midlines, molar and canine relationships (in both the primary and permanent dentition)?

Overbite – normal=3mm or 50% of man. incisor

Overjet – >3mm=increased, Class III dental relationships usually have a negative Overjet

	
	Permanent
	Primary

	Overbite-(measured vertically)
	Skeletal or Dental (can be anterior or posterior)
	Skeletal or Dental (can be anterior or posterior)

	Overjet-measured horizontally)
	Skeletal or Dental
	Skeletal or Dental

	Posterior crossbite
	Buccal or Lingual, Skeletal, or Dental
	Buccal or Lingual, Skeletal or Dental

	Anterior crossbite
	Lingual, Skeletal, or Dental (max teeth flared out or tipped in)
	Lingual, Skeletal or Dental

	Midline


	Skeletal or Dental
	Skeletal or Dental

	Molar relationship
	Skeletal or Dental
	Skeletal or Dental  (Flush, Mesial Step, or Distal Step)

	Canine relationship
	Skeletal or Dental
	Skeletal or Dental (Flush, Mesial Step, or Distal Step)


Which features of the supporting soft tissue structures are critical to orthodontic considerations?

· Lips

· Nose

· Chin

*How do CR-CO differences play a role in transverse and a-p assessment?

· Could indicate a unilateral crossbite, bilateral crossbite, or anterior-posterior shifts of the mandible

Study Casts
What is the purpose of study casts?

· Evaluation

· Space analysis (Arch Length analysis)

· Tooth Size analysis

· Case presentation

· Treatment evaluation / documentation

What are the properties of orthodontic casts and the impressions from which they are made?

Impression

· Soft tissue reflected & maximum displacement created by extension of the impression

Casts

· Trimmed in CO with backs parallel

· Symmetric trimming

Radiographs:   

Below is a summary of the usual radiographs required at various ages.  The reading should support these conclusions.

· Primary dentition -- Bite wings + Panorex or Bite wings and Maxillary anterior occlusal

· Late mixed -- evaluate max canines position usually with occlusal radiographs or PA 

· Permanent -- Panorex  + PBW or FMS

Space Analysis (Crowding, Arch Length Analysis)

Analysis of 

Permanent Dentition:   Direct Measurement

Mixed Dentition:  Tanaka-Johnston Method

*Why is the space analysis useful, and what is it trying to predict?

· It is a means to quantify the amount of crowding within the arches.  It is a comparison of the space available for the alignment of the teeth and the amount of space required to align them properly.

· Treatment varies depending on the severity of the crowding, so it is trying to predict if there will be enough space in the arch for treatment without growth modification or surgery.

*What are the underlying assumptions?

· All permanent teeth are developing normally.

· There is a correlation between the lower incisor width and the width of the unerupted permanent teeth.

· The prediction tables are valid for your patient.

· The mesial molar shift is predictable (if mixed dentition).

· the anteroposterior position of the incisors is correct

· the space available will not change because of growth

*How is the amount of “space available” determined for any space analysis?

· Measure the arch perimeter from one first molar to the other, over the contact points of posterior teeth and the incisal edges of anteriors. (this may be done in segments)

· To determine the space discrepancy for each arch:

-Subtract from the space available, the measured size of the incisors and the predicted size of the canine and premolars to determine the space required.

How are radiographs used in space analysis?

· To estimate the size of unerupted permanent teeth in a patient with mixed dentition.

*Why are the sizes of the permanent teeth always predicted from the size of the lower incisors (and sometimes additional teeth)?


The size of the lower incisors correlates better with the size of the upper canines and premolars than does the size of the upper incisors, because upper lateral incisors are extremely variable teeth.

Know how to complete a Tanaka-Johnston space analysis!

(Measure the space available in segments over the incisal edges and contacts)

	Mesiodistal width of the four lower incisors
	x  1/2
	+ 10.5 mm =
	Estimated width of mandibular canine and premolars in one quadrant

	
	
	+ 11.0 mm =
	Estimated width of maxillary canine and premolars in one quadrant


Tooth-size analysis  (aka Bolton Analysis)

· Comparison of mesio-distal widths of max teeth to mandibular teeth.

What does the tooth size analysis tell you?

If there is a disproportion among the sizes of individual teeth.

· Compares the sum mesio-distal dimension of maxillary and mandibular permanent teeth

· A table is then used to compare the summed widths of the maxillary to the mandibular anterior teeth and the total width of all upper and lower teeth (excluding 2nd and 3rd molars)

· Stated in terms of maxillary or mandibular excess

For which teeth is it usually performed?

· maxillary canine to mandibular canine 

· maxillary molar to mandibular molar

· maxillary premolar to mandibular premolar

Which teeth usually account for discrepancies found in the analysis?

· Upper lateral incisors

· Lower 2nd premolars

· If the teeth don’t match it is usually called a “Bolton’s Discrepancy”

Cephalometric analysis 

– potential to evaluate: Mx, Mn, Mx to Mn, Vertical, Dental, Soft Tissue
What are the functional components of the face?

1. the cranium and cranial base

2. the skeletal maxilla and nasomaxillary complex

3. skeletal mandible

Independent functional units:

4. the maxillary teeth and alveolar process

5. the mandibular teeth and alveolar process

*What are common cranial reference lines?

· SN plane:  the line from the sella turcica (S) to the junction between the nasal and frontal bones (N).

· Frankfort Horizontal Plane (FH):  extends from the upper border of the external auditory meatus anteriorly to the upper border the lower orbital rim

· Mandibular Plane (MP): follows the plane of the mandible

· Perpendicular Line: extends from the nasion (N) down to the level of the pogonion (P)

· E-line or plane:  extends from the tip of the nose to the pogonion (P)

· Y-axis: extends from the sella turcica (S) to the pogonion (P)

· NA: nasion to base of nose at the upper lip (?)

· NB: nasion to base of lower lip (?)
· UI: upper incisor edge to SN
· LI: Lower incisor edge to MP
*What points are useful in determining?
	Anterior maxillary position
	Point A, SNA

	Anterior mandibular position
	Point B, SNB

	The lower border of the mandible
	SN-MP

	Cranial reference lines
	Sella turcica & the Junction between the nasal and frontal bones


*What angular method is used to evaluate the a-p position of the maxilla?

· SNA

· Avg angle ~ 84°

· > 84° = class II

· < 84° = class III

*What angular method is used to evaluate the a-p position of the mandible?

· SNB

· Avg angle ~ 80°

· < 80° = class II

· > 80° = class III

*What angular method is used to evaluate the a-p position of the maxilla to the mandible?

· ANB (= SNB – SNA)

· Avg 2° – 4°

· > 4° = class II

· if negative = class III

*What angular methods are used to evaluate the vertical face?

· Mandibular Plane Angle to FH

· Avg angle ~ 25°

· > 25° = long face

· < 25° = short face

· FH to UI = 110° normally

· FH to LI = 90° normally

What are the proportional methods to evaluate the vertical face?

· % face Height

· Avg ~ 55% NA to A

· Avg ~ 45% A to P (pogonion)

What combinations of angular and linear measures are used to evaluate the upper and lower incisors?

· Relationship of upper incisors to NA line (FH)

· Relationship of lower incisors and chin to NB line (Mandibular Plane) (the prominence of the chin (pogonion) compared with the prominence of the lower incisors establishes the balance between them:  the more prominent the chin, the more prominent the incisor can be, and vice verse)

· Angular inclination of each incisor (indicates whether the tooth has been tipped to its position or has moved there bodily)

· Millimeter distance of the incisal edge form the vertical line (establishes how prominent the incisor is relative to its supporting bone)

*What is the interincisal angle?

· An angle formed by the upper incisor long axis (UI) and the lower incisor long axis (LI)

· The greater the angle the more upright the incisors

· The smaller the angle means there is a tendency for bimaxillary protrusion

What is bimaxillary protrusion?

· In both jaws the teeth protrude (also called bimaxillary dentoalveolar protrusion)

How are two cephalometric radiographs taken serially on the same person compared?

· They are lined up on the S and N points

What regional superimpositions are made?  (How are the superimpositions made?  What can be validly evaluated from each?)

· Manible and Maxilla

How does the facial form analysis relate to the cephalometric analysis?

· Usually indicates the same findings skeletally and dentally
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(EXTRA INFORMATION FROM PP SLIDES)

Facial Form Analysis - The essential elements

A-P

· Mx





· Mn





· Mx/Mn

· Lip protrusion

Vertical

· Mand Plane

· Facial proportions

· Lip Competence

· Labiomental fold

· Teeth to Upper Lip

Transverse

· Upper & lower facial symmetry

· Mx teeth to facial midline
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