ORTHODONTICS
The GLOSSARY OF DENTOFACIAL ORTHOPEDIC TERMS - ORTHODONTIC GLOSSARY compiled by the American Association of Orthodontists is contained in our long course notes.  This is an exceptional compilation of orthodontic terminology with definitions.  You should review this prior to boards.  It is 19 pages long.

I.
ANGLE'S CLASSIFICATION
- Need eruption of 1st permanent molars.

A.
Molar classification
1.
Class I: (neutrocclusion)

‑ triangular ridge mesiobuccal cusp max 1st permanent molar 

   articulates in buccal groove mand 1st perm molar.

2.
Class II (distocclusion)

‑ mesial groove mand 1st permanent molar posterior(distal) 

   mesiobuccal cusp max 1st perm molar.

(a) division I: Extreme max incisor labioversion.(all incisors)

                                         - usually constricted arch and high palatal vault

(b) division II: Max centrals near normal anteroposteriorly or 

       slightly in linguoversion.

- max laterals tipped labially and mesially.

‑ overlaps centrals.

‑ subdivision left or right:

‑ distocclusion occurs on one side arch only.

                                         - usually normal arch width and palatal height

                                         - usually excessive vertical overlap

3.
Class III: (mesiocclusion)

‑ mesial groove mand 1st permanent molar anterior mesial) 

   mesiobuccal cusp max 1st permanent molar.

B.
Cuspid classification
1. Class I cuspid 

     - Mx cuspid interdigitates distal to the mandibular cuspid but mesial 

        to the mandibular 1st bicuspid the embrasure space)

2. Class II cuspid 

     - Mx cuspid interdigitates mesial to the mandibular cuspid (mesial to 

        the embrasure space) 

3. Class III cuspid

     - Mx cuspid interdigitates with the mandibular 1st bicuspid (distal 

        to the embrasure space)

C.
Terminal plane relationships of primary molars:
1.
Flush terminal plane: (76%)

‑ good starting point.

‑ class I if all else normal.

‑ other factors could cause class II or III.

2.
Distal step:(10%)

‑ always class II.

3.
Mesial step:(14%)

‑ class III tendency.

II.
SERIAL EXTRACTIONS
‑ use in class I malocclusions.(dental & skeletal)

‑ when space discrepancy > 4 mm per arch.(>6mm but<13mm)

‑ sequence of extractions important.

‑ timing is crucial.

‑ 1st extractions:

‑ primary canines:
‑ removed as soon as all mand permanent incisors erupted.

‑ 2nd extractions:

‑ primary 1st molars:
‑ based on radiographic evaluation.

‑ underlying premolar has 2/3 root formation completed.

‑ final extractions:

‑ 1st premolars:
‑ as soon as premolars visible in mouth.

              - Tweed’s variation D’s, C’s and 4’s

Could be indicated when bimaxillary protrusion is found in a nine-year old

Note: this is a PERMANENT TOOTH therefore serial extractions involve permanent teeth.

III.
MIXED DENTITION ANALYSIS

A.
Moyers:
‑ 75 percentile level of confidence.

‑ 75% of teeth will be smaller than table predicts.

‑ no x‑rays needed.

‑ measure 4 mand incisors.

‑ table predicts crowding.

                           - It predicts space for both the mandible and maxilla

                           - It predicts the sizes of the cuspids and bicuspids

                           - It will be incorrect 15% of the time if the 85% probability chart is 

                             used.

B.
Tinaka‑Johnson:    

‑ measure mandibular central and lateral (one quadrant)

‑ mand add 10.5 mm to get space needed for, CANINE , 1ST AND 2ND PREMOLAR.

‑ max add 11.0 mm.

- If 4 to 5 mm crowding per arch, may need serial extraction.

-Treat mand arch most often because can gain space in max.

After arch length analysis:

‑ leeway space already factored in.

- measure arch length available. (arch perimeter)

‑ use brass ligature wire on incisal edges.

‑ mesial 1st molar to mesial 1st molar.

‑ or use dividers measure step‑wise around arch.

Title: A comparison of three methods  of mixed‑dentition analyses.

Author: Smith, H.P., King, D.L., & Valencia, R.

Source: J. Pedodontics, 291‑302, Summer 1979

Compares analyses by Moyers, Hixon‑Oldfather, & Sim. Found the one by Sim simpler and more accurate.

Moyers ‑ Use of tables and the measurement of the widths of the mandibular permanent incisors.

Hixon‑Oldfather ‑ Widths of erupted mandibular incisors and radiographic measurement of the unerupted premolars, applied to a table.

Sim ‑ Direct measurement from radiographs applied to a table. Tri‑4 analysis. Width of 1st bicuspid (W) predicts the width of the 1st & 2nd bicuspids and the cuspid (T).

               T (1st & 2nd Bi & Cuspid) = 3W

T is used with prediction table.

Need to consider:

‑ molar relationship:

‑ end to end or flush terminal plane.

‑ mand moves fwd is good.

‑ hold 1st molar, if no crowding predicted, get class II.

-keep molars where they are.

‑ with crowding to class I 50% gained by leeway space 50% 

  gained by mand growth.

‑ need 3.5 mm to go to class I.

                                         ‑ consider ortho when 6 mm discrepancy btw class I and II.

‑ distal step always become class II.

‑ curve of Spee:

‑ deep curve of spee due to incisor supereruption.

‑ to level proclined incisor or crowd them up.

‑ curve 5 mm deep add 5 mm crowding.

‑ leeway space:

‑ already factored in arch length analysis.

 
- max 1‑1.5 mm each arch (vs 0.9mm  per quad)

‑ mand 2‑3 mm each arch  (vs 1.7mm per quad)

‑ incisal liability:

‑ diff btw perm incisors and primary incisors.

‑ max 7.5 mm.

‑ mand 5 mm.

‑ gain space with leeway space.

‑ lose space with incisor liability.

‑ proclination of perm incisors decreases incisor liability.

‑ gain 2 mm arch circ. with each 1o inclination of FIMA

‑ primate space:

‑ max mesial to canine.

‑ mand distal to canine.

‑ used to gain space.

‑ decreases incisal liability.

‑ opposite canine points to primate space.

‑ secondary spacing:

‑ as lateral erupt push primary teeth.(increase intercanine 

   width), INTER-CANINE DISTANCE - INCREASES BETWEEN AGES 6 -12.   1- 3 mm MANDIBLE, A LITTLE MORE IN THE MAXILLA.  NO INCREASE AFTER INCISORS ARE IN. 

- After age 6 arch length stays same or decreases.

- INCLINATION OF INCISORS PROVIDES 1-2 MM.

-UGLY DUCKLING STAGE  = AGE 7 - 12, CENTRALS AND LATERALS IN BUT SPLAYED; NEED TO WAIT FOR CUSPIDS TO PUSH TEETH TOGETHER.

C.
Ectopic eruption:
‑ tooth erupting out of position.

‑ resorbs tooth that it's not supposed to.

‑ sign of lots of crowding.

- Mandibular incisors come in lingual don't extract until 9 years.

D.
Space Maintenance:
‑ lose upper central.

‑ no contraindication to space maintenance.

‑ avoids midline shift.

‑ cooperation, if can't wear it is moot point.

‑ use whenever you can.

- CATALOG OF APPLIANCES INCLUDING :

-Rubber positioners

-Sports appliances

-Lingual Arch Wire

-Band and Loop 

-Retainers (Hawley)

-Quad Helix 

-Nance Appliances

-Frankel Appliances 

-Bionator with expansion screw 

-Schwarz Appliance = removable palatal expansion with Jackscrew
E.
Space maintainer:
‑ check for loose bands.

‑ check for interference with eruption.

‑ put wire on cingulum, prevents supererupting.

F.
Mid‑line diastemas:
‑ 50% of 9 year olds have mid‑line diastema, 1‑2 mm.

‑ 80-90% close by 16 years without treatment.

‑ causes:

‑ excess over jet, lip sucker.

‑ rotated centrals.

‑ came in that way.

‑ will stay until cuspids and bicuspids erupt to realign.

‑ ugly duckling stage, 7‑12, centrals and laterals erupt but spread 

   out.

‑ caused by deep bites.

‑ frenum not cause, don't do frenectomy until diastema closes by 

   itself or closed by ortho.

G.
Turner tooth:
‑ trauma to primary tooth.

‑ infection.

IV.
CROSS-BITES
Treat them when you see them.

A.
Anterior:
‑ treat only in permanent dentition.

B.
Posterior:

‑ caused by max constriction.

‑ put into CR determine bilat, unilat.

‑ bilat with functional side shift may look unilat.

C.
Pseudo:
‑ pseudo class III ant x‑bite.

‑ check CR, bite of convenience.

‑ max retroclined, mand proclined.

Treatment:

1. quad helix for most young kids and early teens:


‑ bands on 1st molars.


- put wire on cast and activate 1 molar width.

2. Porter appliance is "W" appliance.


‑ get some dental tipping and some sutural splitting:


‑ younger get mostly splitting.


‑ older get mostly tipping.

3. 15‑18 year old use rapid palatal expander, RPE:


‑ watch for open bites.


‑ contraindication is high mand plane angle.

‑ Steiner Go‑Gn S‑N > 37 deg. 

- NORMAL MANDIBULAR ANGLE IS 25 deg.

‑ if not treated may get skeletal x‑bite.

4.
others:

‑ Koffler spring.

‑ fixed RPE's.

‑ Haas appliance, RPE.

-Mini expander, Minnesota.

Teeth erupt when root is 2/3 to 3/4 formed.

Extruded teeth bring bone with them.(if extruded slowly)

D.
Tooth size relationships:
‑ small max lat incisors.

‑ could get crowded mand incisors.

‑ if mand incisors ok get spacing btw max incisor.

Treatment appliances include:

Begg appliance:

‑ round wires.   (light wires/light forces)

‑ tipping forces.

Edge wise appliance:

‑ rectangular wire and bracket slot.

‑ tipping force.

‑ buccal lingual force. (bodily movement)

‑ torque control.

‑ with double bracket get rotational control.

Head gear:

‑ anchor teeth.

‑ slow down or halt max growth:

‑ 14 hrs/day no fwd growth max, will get downward growth.

‑ watch out for open bite.

‑ allows mand growth to catch up, get out of class II.

‑ small amount tooth movement.(distalize)

High pull head gear:

‑ intrudes teeth.

‑ holds in vertical space.

‑ use in open bite tendency.

V.
CEPHALOMETRIC ANALYSIS

            A. Terminology

Sella     
S    
Midpoint of sella turcica

Nasion    
N    
Junction of frontal bone and nasal bone

Orbitale  
O    
Inferior point of infraorbital margin

Porion    
P    
Top of cephalostat earpost

Point A   
A     
Subspinale = anterior limit of maxillary basal bone

Point B
B
Supramentale = anterior limit of mandibular basal bone
Gonion    
Go 
Midpoint of curve posterior ramus

Gnathion  
Gn   
Most anterior inferior point of chin

Menton    
Me   
Most inferior point of mandibular symphysis

Basion    
Ba   
Anterior margin of foramen magnum

Pogonion  
Pg   
Most anterior point of bony chin

Frankfort Horizontal line  =  Porion to Orbitale 

Mandibular plane = Gonion to Gnathion 

Y axis = Sella to Gnathion. 59 degrees to Frankfort horizontal.

Wits appraisal = 0 mm.

A mm measurement made between lines drawn perpendicular to the occlusal plane, through points A and B respectively.

B. Downs Analysis.  Analysis for diagnosis.



First systematic cephalometric analysis.



Measures:



‑ 5 skeletal pattern angles.



‑ 5 dentition to skeletal pattern angles.


C. STEINER ANALYSIS
Normal:

SNA
82

SNB
80

Difference
2
High = Class II, Negative = Class III

GoGn SN
32

Occl to SN
14.5

1 to 1
130

1 to NA mm
4
upper

1 to NA <
22
upper

1 to NB mm
4
Lower

1 to NB <
25
Lower

1 to GoGn<
93
Lower

6 to NA mm             27
Upper

6 to NB mm              23
Lower


D.  TWEED’S ANALYSIS:



Based on a triangle formed by the Frankfort horizontal (FH), the mandibular plane, and the plane drawn through the mandibular incisor axis to FH. The three angles in Tweed's analytical triangle are referred to as Frankfort mandibular angle (FMA), incisor mandibular plane angle (IMPA), and Frankfort mandibular incisal angle (FMIA). Tweed determined that the means of these angles for a normal dentition, in well balanced faces, are 25 degrees for FMA, 87 degrees for IMPA, and 68 degrees for FMIA. According to Tweed, the treatment goal is to achieve an FMIA angle of 65 to 68 degrees. In cases with a high FMA (30 degrees and above), a FMIA of 65 degrees is an acceptable goal. In cases with an FMA below 20 degrees, the FMIA should be 68 degrees.



Frankfort Horizontal plane ‑ formed by connecting porion and orbitale. 

Mandibular plane ‑ Tweed uses a tangent to the lower border of the mandible
E.  Skeletal pattern angles:
(1) ‑ facial angle:

‑ Fr plane  Na‑Pog angle.

‑ mandibular protrusion or retrusion.

‑ 88 (+/‑) 6.

(2) ‑ angle of convexity:

‑ Pog‑Na‑A.

‑ maxillary prognathism.

‑ (+) if ahead of Na‑Pog plane.

‑ (‑) if behind Na‑Pog plane.

‑ 0 (+/‑) 10.

(3) ‑ A‑B:

‑ A‑B Na‑Pog.

‑ relate denture bases to each other and to skeletal profile.

‑ ‑4.6 (+/‑) 4.5.

Measure:  ANB angle

B‑ O to A‑ O distance in mm. 

Averages:

Class I 
Male = 1 mm.     Female = 0 mm.

        Class II  
BO behind AO = positive reading

        Class III 
BO Ahead of AO = negative reading

(4) ‑ frankfurt mandibular plane angle:

‑ Fr plane to tangent to lower boarder of mandible.

‑ relationship ant. face height to post. face height.

‑ 21.9 (+/‑) 6.(have seen normal listed as 25)

(5) ‑ Y‑axis:

‑ Fr plane S‑Gn.(or SN & S-GN (67))

‑ downward forward facial growth.

‑ 59 (+/‑) 7.

F. Summary skeletal pattern angles:
Angle                                      Formed by           Normal            SD

     1.  facial angle                           Fr pl Na‑Pog           88                  6

     2.  angle of convexity             Pog‑Na‑A                   0                10

     3.  A‑B                                              A‑B Na‑Pog            ‑5                  5  

     4.  Fr mand plane angle          Fr pl m plane         22                  6

     5.  Y‑axis                                         Fr pl S‑Gn                59                  7

G.
Dentition to skeletal pattern angles:
1.
‑ cant of occlusal plane:

‑ Fr pl to occl pl.

‑ bisects 1st molar cusp height and incisal overbite.

‑ 9.3 (+/‑) 4.

2.
‑ interincisal angle:

‑ line through long axis of central incisors.

‑ measures procumbency of incisors.

‑ 135.4 (+/‑) 5.7.

3.
‑ mand central to mandibular plane angle:

‑ incisor mandibular plane angle.

‑ 91.4 (+/‑) 3.8.

4.
‑ mandibular incisor occlusal plane angle:

‑ subtract measured angle from 90.

‑ 14.5 (+/‑) 3.5.

5.
‑ max central to A‑Pog plane:

‑ distance from maxillary incisal edge to A‑Pog.

‑ 2.7 mm (+/‑) 1.8 mm.

H.
Summary dentition to skeletal:
Angle                                         Formed by        Normal          SD
1.  cant of occl plane        Fr to occl              9                  4

2.  interincisal angle          lg axis cent       135                 6  

3.  mand cent to mand pl    incis mand pl        91               4  

4.  mand incisor occl pl      subtract 90       15               4  

5.  max cent to A‑Pog pl     edge to A‑Pog    3mm             2mm  

I.
Other cephalometric analysis systems:
Steiner's ‑ analysis for planning treatment.

Ricket's ‑ analysis for prediction of growth.

J.
Cephalometric film exposure technique:
1.
Target to subject distance:

‑ 5 feet.(60")

2.
 Subject to film distance held constant:

‑ 18 cm.

3.
Central beam through ear rods.

4.
Frankfurt plane parallel to floor.

5.
Left side to film.

6.
Teeth together.

K.
Tracing technique:
1.
Trace left orbit:

‑ slightly posterior.

2.
Trace left boarder of angle of mandible:

‑ slightly posterior superior.

3.
Tweed triangle:

Sides of triangle:

‑ Frankfurt plane (F).

‑ long axis mandibular incisor (MIA).

‑ line 90 degree long axis mandibular incisor (MP).

4.
Angles formed:

‑ F‑MIA        65

‑ MIA‑MP       90

‑ MP‑F         25

L.
Frankl Appliance:
- does not touch teeth

- changed muscle balance

- buccal musculature held away from teeth

- tongue to play larger role

M.
Theories on the fiber adaptation during movement
1. progressive osteogenic activity

2. stretching of collagen fibers and reorientation

3. Intermediate plexus-elongation and "slippage"

4. fibers of the gingiva do rotate with the tooth as it moves.

5. Pull is on the rotated tooth somewhere in the supracrestal fibers

N.
Supracrestal Fiberotomy
- used to reduce rotational relapse or orthodonticly aligned teeth

- severs gingival and transseptal fibers

- contraindications include 

- gingival recession or lack of attached tissue

- poor oral hygiene

- excessive labial root prominence

- periodontal pocketing
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