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1. The face height measured in repose from the glabella to the base of the nose equals the measurement from the base of the nose to the inferior border of the chin.  This means that the middle third of the face should approximately equal the lower third of the face.

2. The lower third of the face is approximately 1/3 above mid-commissure line (maxilla) and 2/3 below mid-commissure line (mandible)

3.  Lip length measured in repose from the base of the nose to the inferior border of the      maxillary lip in the young adult is approximately:

        Females:   20-22 mm

        Males:       22-24 mm

4. Average lip mobility from repose to full smile is 6-8 mm.

5. The upper will lengthen with age. Rough guideline: 1mm per decade starting at age 40.

6. In an antero-posterior plane, the posterior edges of the maxillary teeth should be a continuation of the anterior smile line.  There should be no step-up or step-down from maxillary canine to first premolar.

7. In a full smile, the incisal edges of the maxillary anterior teeth are cradled by the lower lip.  There should be minimal or no negative space between the maxillary incisal edges and the lip (i.e., reverse smile). If there is space, it should be symmetrical.  Conversely, none of the incisal edge of the maxillary anterior teeth should be hidden by the lower lip.

8. In full smile, the upper lip should drape across the maxillary central incisors and the canines at the tooth-gingiva interface (gingival line), displaying the entire clinical crown but very little marginal gingiva.

9. In gentle repose (say “M” or Emma), 3-4 mm of the incisal edges of the maxillary central incisors are displayed in the youthful female smile.

10. The average length of the maxillary central incisor is l0-11mm.  It is difficult, if not impossible, to develop optimum esthetics with short maxillary anterior teeth.  The ratio of height to width in the maxillary central incisor should be approximately 

   1.2 to 1.

“Global Diagnoses”

1. Short or Hyperactive Upper Lip
2. Short Teeth (Altered Passive Eruption, Wear, Microdontia)
3. Dentoalveolar Extrusion
4. Skeletal Discrepancy
Short Upper Lip 

1. Upper Lip Surgery

2. Behavior Modification

3. Botox

· 3-4 Month Duration

· www.mariopolo.com
· Polo M. Am J Orthod Dentofacial Orthop 2008;133:195

Short Clinical Crown

1. Normal Eruption

· Active Eruption – Movement of tooth down through bone and soft tissue within 1mm until it couples with opposing tooth in a stable position

· Passive Eruption – Apical migration of gingival up the anatomic crown until it reaches of the CEJ where it stabilizes 

· Passive Eruption is essentially complete at approximately age 15      Morrow L, Robbins J. et al. J Dent 2000;28;469-73.

2. Altered Passive Eruption

· Prevalence  -  200 post-orthodontic patients

-66% had a height/width ratio greater than 80%

· Diagnosis

-  Tooth is short

-  Can’t feel CEJ In sulcus

· Esthetic Crown Lengthening Surgery Goals

   - Move alveolar bone 2 mm apical to CEJs from facial line angle to                 

     facial line angle

   -  Place gingival crest 3 mm coronal to new alveolar crest 

   -  Level tissue at new position

   Dentoalveolar Extrusion

· Overeuption of teeth

· Gingiva and bone move with teeth

· Curved or Concave gingival line in relation to horizon

· Can occur in any teeth in the mouth

· Etiology

      -  Uncoupled anterior teeth, ie. Class 2 malocclusion

      -  Supereruption secondary to incisal wear

      -  Supereruption secondary to lack of opposing teeth

      -  Developmental cant

       Skeletal Discrepancy
      -  VME: Excess vertical length of maxilla

      -  Lower third of the face is longer than middle third of face

Treatment Options

· Maxillary Le Forte I osteotomy

· Botox (masking treatment)

                                          The 5 “CORE” Questions
1. Face Height    The face height measured in repose from the glabella (mid-brow point) to the base of the nose equals the measurement from the base of the nose to the inferior border of the chin.  This means that the middle third of the face should approximately equal the lower third of the face.

DX: Lower Third of the Face is Longer - Vertical Maxillary Excess
TX: Orthognathic Surgery
2.  Lip Length      Measured in repose from the base of the nose to the inferior border of the maxillary lip in the young adult is approximately:

Females:   20-22 mm

   Males:      22-24 mm

              Lip Mobility

  Average lip mobility is 6-8 mm

  DX: Short or Hyperactive Upper Lip

  TX: Botox

3. Gingival Line     Drawn from Canine to Canine. Centrals should be on that line. 

DX: Concave Gingival Line - Dentoalveolar Extrusion

TX: Orthodontic Intrusion, Crown Lengthening Surgery, Restore at Increased VDO
4. Length of the maxillary central incisor       l0-11mm.   

DX: Less Than 10 mm - Microdontia, Wear, Altered Passive Eruption
5. Feel the CEJ in the sulcus?

DX: Can’t Feel CEJ in the Sulcus - Altered Passive Eruption

TX: Esthetic Crown Lengthening Surgery

Instrumentation
1.  Facebow 

3 Purposes:

a. Orient maxillary occlusal plane to horizon in the frontal plane

b. Orient maxillary occlusal plane to horizon in sagittal plane

c. Orient maxillary anterior teeth to the hinge axis to approximate the arc of closure

Dentofacial Analyzer (www.panadent.com)  (800-368-9777 )

After Market Jigs: AD2usa.com
Dentoalveolar Extrusion Treatment Options

1.  No treatment
2.  Reshape opposing teeth
3.  Extraction of extruded teeth

      - Most commonly lower incisors

4.  Segmental Osteotomy
          - Used infrequently today

          - Currently SFOT is newer version of Segmental Osteotomy

5.  Equilibration to create restorative space
          - Used when there is an antero-posterior CR/MI discrepancy 

6.  Restoration at increased vertical dimension

Literature - Vertical Dimension of Occlusion

1939   Schuyler – Avoid increasing VDO, at all costs

1946   Thompson – Mandibular rest position is established shortly after birth and does     

                                not change throughout life
1954    Beyron – Increased muscular activity, trauma to the dentition, excessive ridge                 

                            resorption

1974     Dawson – VDO should rarely be increased

Increased VDO with molar coverage in humans.

Results: Increased headaches, muscle fatigue, parafunction.

Christensen J. Dent Practitioner  20;233:1970

Bite raising appliances in posterior teeth in monkies.

Results: Re-established original VDO over time

Ramfjord S. JPD 45;74:1981

EMG study increasing VDO with coverage of canines, premolars, molars

Results: Muscles adapted and new vertical dimension of rest; re-established within 

1 week

Carlsson G. JPD 41;284:1979

Increased VDO with coverage of all teeth, 3.5-4.5mm interincisally on 8 patients.

Results: Muscles adapted in 1 week. Clinical rest position re-established at new VDO

Gross M. Int J Pros 7;216:1994

EMG Study increasing VDO 3.5 mm with full coverage splint of all teeth

Results: muscles adapted. Immediate neuromuscular re-establishment of rest position

Rugh J. JPD 45;670:1981

Full mouth rehabs at increased VDO for 8 patients. Followed face height and rest position for 2 years.

Results: Clinical rest position re-established at new vertical dimension and  remained stable at new VDO

Ormianer Z. J Oral Rehab 25;877:1998

Human Study – increase in VDO causes decrease in jaw elevator muscle activity and increase in depressor muscle activity. This maintains the new rest vertical position.

Carr A. J Oral Rehab 18;185:1991

Increased VDO in monkies with full coverage splints for 48 weeks.

Results: stimulated condyle remodeling

Sim Y. Craniomandibular Practice 13;182:1995

Raised bite with anterior appliance in Guinea Pigs.

Results: changed the phenotype of the masseter muscle fiber, resulting in a slower shortening speed  and more economical ATP consumption. (With increased function, the normal masseter exhausts greater amounts of ATP, which in turn causes muscle spasm.)

Ohnuki Y. Archives of Oral Biology 44;329:1999

Clinical Diagnostic Determinants
 
1. Gingival line to upper lip in full smile. 

2. Incisal edge position
a. Incisal edges cradled by lower lip in full smile

b. No step-up or step-down from canine to first premolar

c. 3-4 mm of incisal display in repose in young female; 2 mm less in young male

d. Average central incisor is 10 mm long

3. Esthetics of maxillary post occlusal plane.
Laboratory Determinants
 
1. Diagnostic Mounting.
1. Accurate alginate impressions. 

2. Facebow registration. 

3. CR record using leaf gauge – if increasing VDO, place enough leaves to make CR record at approximate new VDO.
4. Mount maxillary cast with facebow. 

5. Mount mandibular cast with CR record.
 
2. Wax incisal edges of maxillary anterior teeth to approximate length based on 4 Incisal Edge Guidelines

3. Wax lingual of maxillary incisors to correct contour

4. Wax incisal edges of lower anterior teeth to correct incisal contour, length, and coupling with maxillary incisors
5. Set incisal guidepin; this is your proposed VDO
6. Make PVS matrix of upper and lower arches if increasing VDO
7. Wax maxillary posterior teeth based on the esthetic position of the posterior occlusal plane in full smile
8. Open or close incisal guide pin, as required (seldom necessary)
9. Complete wax-up of mandibular posterior teeth 
10. Make second set up of PVS matrices of completed diagnostic wax-up
Clinical Procedures When Restoring at Increased VDO
1.    Confirm an acceptable joint position with a leaf gauge.
2.    Using first mandibular matrix, mock up lower anterior restorations with Bis   acryl provisional material. 

      3.   Using first maxillary matrix, mock up #5-12
4. Adjust upper and lower mockup to gain desired separation of anterior teeth at new VDO. 

5. Bond composite to posterior occlusal surfaces at the new VDO.  Now the new VDO is established. 

6. Equilibrate with a leaf gauge.

7. Using a depth bur to provide 2 mm incisal reduction in the maxillary mockup and complete preparations #5-12. 
8. Using a depth bur to provide 2 mm incisal reduction in the mandibular mockup and complete preparations #22-27. 
9. Make final impressions #5-12, 22-27. 

10. Make facebow, and CR record.  Posterior teeth will determine the VDO. 

11. Place maxillary and mandibular provisionals and adjust to even contact with posterior teeth. 

12. Check provisionals in 7-10 days to determine esthetics, function, and phonetics.  Adjust until patient is satisfied.  Make impression of maxillary provisionals (goby cast), facebow and CR record.  Make photos of face in repose and full smile. 

13. Insert maxillary and mandibular restorations #5-12, #22-27. 

14. Adjust, anterior occlusion to desired position-ie. canines holding shimstock, light drag with shimstock #7-10. 

15. Add or subtract composite on posterior teeth to balance with new anterior restorations. 

16. Using the mandibular matrix, mock up #18-21 with bis-acryl.

17. Prepare #13-15 with correct occlusal reduction in relation to mandibular mockup.

18. Fabricate provisionals #13-15 with maxillary matrix (don’t cement)

19. Remove mandibular mockup and prepare #18-21 with correct occlusal reduction in relation to maxillary provisional restorations.

20. Make final impressions #13-15, #18-21  
21. Make CR record and facebow.
22. Cement provisional restorations.
23. Insert crowns #13,14,15 at one time and then insert #21,20,19,18 individually and adjust occlusion one at a time
24. Prepare #2-4, #28-31 as described in steps 16-22.
25. Insert crowns #2,3,4 at one time and then insert #28,29,30,31 individually and adjust occlusion one at a time
26. Equilibrate with a leaf gauge. Using mock chewing equilibrate envelope of function. 

27. Make impressions for nightguard. 

28. Finalize occlusion and insert nightguard.
29. Annual engineering appointment.
Rehab Checklist

1. Determine proposed incisal edge position clinically, using the 4 guidelines.

2. Start the diagnostic wax-up with the proposed incisal edge position of the maxillary central incisors. 

3. When diagnostic wax-up of #5-12 and #22-27 is complete, make impressions and casts for stents for anterior provisionals.

4. Then finish diagnostic wax-up and make stents for posterior provisionals

5. On day of preparations, use upper and lower clear stents (Memosil) to do mockups in mouth with bis-acryl on #5-12 and #22-27, which will increase the VDO.

6. Add composite on 4 molars, in one arch, to get contacts on posterior teeth. You now have your new vertical dimension in the mouth. 

7. Prepare #5-12 for veneers or full coverage.

8. Make final impression for #5-12

9. Prepare #22-27 for veneers or full crowns.

10. Make final impression #22-27

11. Make bite registration of upper preps against lower preps.

12. Make provisionals #5-12

13. Make impression of upper arch and pour in quick set stone and make essix or bleach tray.

14. Make bite registration with upper provisionals against lower preps.

15. Make provisionals for #22-27

16. Insert essix or bleach tray.

17. In 10-14 days evaluate provisionals for function, phonetics, shape and shade. Change provisionals based on patient desires and your evaluation of the provisionals. If changes are made reappoint patient in 3-5 days. 

18. Continue to adjust provisionals until you and patient are satisfied.

19. Make alginate impression of provisionals, facebow (DFA), bite and photographs and send to lab.

20. Insert #5-12 and #22-27. Adjust occlusion by first getting #6/27 and #11/27 touching simultaneously and then add composite to posterior teeth to create new VDO.

21. One week later, prepare and impress #13-15 and #18-21.

22. Insert #13-15 at same time. Insert #21,20,19,18 one at a time starting with #21, adjusting occlusion, one tooth at a time.

23. One week later, prepare #2-4 and #28-31.

24. Insert #2-4 at same time. Insert #28,29,30,31 one at a time starting with #28, adjusting occlusion, one tooth at a time.

25. On same day, make impressions and bite (at open VDO)  with leaf gauge for occlusal appliance.

26. One week later, finalize occlusion and insert nightguard.

7.  Functional crown lengthening surgery
A.  Full facial and palatal flaps for access

B.  Margin of crown should be a minimum of 2.5mm from alveolar bone

C. Differential diagnosis for chronic inflammation around a crown:

            -  Biologic Width impingement

-  Fidelity of the crown/veneer 

-  Allergy 

D. Instrumentation

- Wedelstaedt Chisels
  Hu Friedy  CP 1/2  20-15-3     

                                                        CP 3/4  11.5-15-3

- Rhodes Back Action Chisel   Hu Friedy  36/37

- Burs      Brasseler    856 Round tapered diamond 

                                  7009 Carbide finishing bur

                                  169 L  Carbide bur

      E.   Disadvantages

            - Bond to root

            - Rolled gingival margins

            - Triangular shaped teeth

            - Black Triangles

8.  Orthodontic Intrusion and restoration
           -   Orthodontic Intrusion

   - 6-12 months duration

   - Absolute vs. Relative Intrusion

                     -  Relapse high, retention is critical

                     - Temporary Anchorage Devices

                      -  Surgically Facilatated Orthodontics (Wilckodontics)

                                             Advantages

· Expanded scope of treatment

· Rapid   2-3x faster than conventional orthodontics

· Long-term stability

9.  Prevention

Primary Snoring (without OSA). 60% men after 40. Commonly precedes OSA and becomes OSA after age 40. 

Snoring isn’t benign- positive correlation between snoring and cardiovascular disease and HTN. 

Smoking and obesity are major risk factors for snoring and OSA

Upper Airway Resistance Syndrome (UARS)

Definition – AHI <5, 5 or more RERAs per hour and minimum oxygen desaturation level greater than 92%.

· separate entity from OSA

· increased respiratory effort with frequent microarousals

· Hypo or non responsiveness to upper airway collapse in OSA vs. UARS where pts. Have hyperresponsiveness to negative pharyngeal pressure and responded to more quickly, resulting in lack of obstruction. This causes a release of cathcholamines creating a flight or flight response all night. 

· Common in normal weight women

· Patients commonly present with a functional somatic syndrome

Upper airway resistance   

· Hypothyroidism

· deviated septum

· enlarged nasal turbinates

· hypertrophied tonsils and adenoids

· micrognathia

· retrognathia

· macroglossia

· obesity

Conditions associated with non-restorative sleep

· Somatic syndromes, ie fibromyalgia,  Chronic Fatigue Syndrome, headache, irritable bowel syndrome, Burning mouth syndrome, anxiety. 

· Growth hormone (responsible for muscle regeneration and homeostasis) is low in this population. It is secreted primarily in Stage 4 NREM sleep. Therefore with disturbance of sleep, there is an increase of muscle pain. Similar problem with serotonin.

· Menopause – decrease in estrogen and progesterone. Estrogen receptors in upper airway musculature result in muscles losing their tone.

Sleep – Pain Link is bi-directional

· Pain creates sleep disturbances

· Sleep disturbances cause or modulate acute and chronic pain

Palma J. Sleep Medicine 2013; epub.
Normal Sleep: 

90 minute sleep cycle

REM sleep – Dream or paradoxic sleep, lightest level of sleep

REM less prevalent in early stages of sleep and increases as the night progresses

20-25% of normal sleep

Generally emerges during Stage 2 sleep

Maintained into old age

Rapid eye movement is not always present and this can be restorative sleep

2 phases- REM and non-REM 

4 Stages of non-REM sleep

· Stage 1 is transitional (light sleep) and comprises 5%

· Stage 2 is also light sleep and comprises 50%; dreaming may occur but not vivid and aren’t remembered. Can’t be easily aroused.

· Stage 3 and 4 lumped together in Delta Sleep (Slow Wave Sleep) 20%. Restorative sleep. Decreases with age; may be absent by age 60.

Bailey D. Sleep disorders – Overview and relationship to orofacial pain. Dental Clinics of North America 1997;41 (2): 189-209.

OSA – 

Definition – complete upper airway obstruction lasting longer than 10 seconds with an associated 4% oxygen desaturation.

OSA first described by 2 groups in Europe in 1965. It was ignored in US until the 1970s. 

OSA-  2-6% of population, more in men. Increases in women after menopause.

Sleep Bruxism

· occurs primarily in Stage 2 sleep and REM

· Increases with alcohol consumption

· Any drug that inhibits Delta Sleep increases bruxism ( supports idea to that bruxism is mediated by central nervous system)

· In children, the primary reason for bruxism is related to airway obstruction (allergies, adenotonsillar hypertrophy). They also manifest attention deficit, hyperactivity, enuresis, deficits in school performance. 

Bruxism Triad (Rouse, J)

· Sleep disordered breathing

· Reflux disease

· Bruxism

Nasal  vs.  Mouth Breathing

· 2.5x increase in upper airway resistance during sleep when mouth breathing vs. nasal breathing

· Obstsructive apneas and hypopneas more frequent when mouth breathing

(AHI 43)  vs. nasal breathing (AHI 1.5)

       -    Nasal Strips and mouth taping may be helpful

Fitzpatrick MF, et al. Europ Resp J 2003;22:827 

Effect of traditional occlusal splints on OSA

· 10 mild to moderate OSA patients, PSG with and without splint.

· 6 patients had increased AHI/RDI with splint, one was improved

Gagnon Y, et al. Int J Prosthodon 2004;17:447.

CPAP has been shown to decrease and in some cases eliminate nocturnal bruxism, probably by eliminating the need for airway protection that bruxism provides.

Oksenberg A, Arons E. Sleep Med 2002;3:513

Simmons J, Prehn R. APSS Poster presentation 2013.

GERD

- CPAP has been shown to decrease GERD, probably by decreasing intrathoracic pressure and increasing esophageal pressure.

- Reflux is a 24/7 problem so nighttime treatment alone will not cure it. 
Yang YX et al. Eur J Gastronenterology Heptal 2013, epub 1-7.
No systemic review has found evidence to indicate that occlusal adjustment leads to a greater degree of TMD resolution than placebo adjustment.

List T, Axelsson S. Management of TMD: Evidence from systemic reviews and meta-analyses. J Oral Rehabilitation 2010; 37(6): 430-451.

Malocclusions that positively correlate with TMD are unilateral crossbite, deep bite, increased overjet, and anterior open bite.

Leite R. et al. Relationship between temporomandibular disorder and orthodontic treatment: A literature review. Dental Press J Orthodontics 2013;18(1): 150-157.

Childhood Prevention
2-3% children has OSA (many more including UARS), peak age 2-8 years. Incidence is increase with increase in childhood obesity.

Delays in treatment leads to decline in cognitive function and decreased academic performance

Cardiovascular morbidity has been conclusively reported in children with OSA

Enlarged adenotonisillar tissue plus mouth breathing, bruxing, and/or snoring in children DICTATES further diagnostic tests

Bhattacharjee R. et al. Obesity and obstructive sleep apnea syndrome in children: A tale of inflammatory cascades. Pediatric Pulmonology 2011; 46:313-23.
69 Subjects, 2-12 years old, large tonsils and adenoids, 100% habitual snoring

Intervention: T&A removal

Results:       45.6 % had sleep bruxism pre-op

                       11.8 % had sleep bruxism post-op

DiFrancesco R. et al. Int J Pedi Otolaryng 2004;68:441.

Effect of RPE on Nasal Complex

· 140 Children – 5-9 years

· Maxillary constriction

· Bilateral posterior crossbite

· Deviaged septum at least 1 mm

Intervention

· 100 had Hyrax expander

· 40 control no treatment

Results at 1 year

· With expander       3.7 mm increase in length of septum and 94% decreas in septum deviation

· Control group          no change

Farronato G. et al Minerva Stomotol 2012;61:125-34

Craniofacial Growth Changes in Baby Monkies

· Study group, plugged noses with silicone inserts

· Control group, untreated

Results in study group
· Study group had following growth changes

· Narrow maxillas

· High arched palates

· Elongated and downward rotation of the mandible

· Malocclusion and malposition of the mandible
· After removal of nasal plugs, lip and tongue returned to normal positions, but malocclusion did not correct

· Harvold, et al. AJODO 1981;79(4): 259.

Strong statistical significance between the RDI (arousals) and the presence and severity of bruxism.

Pediatric sleep-related tooth wear can be utilized as a clinical marker for pediatric SDB.

Singh N, et al. Poster 015, AADSM, 2012.

T & A   and   RPE – What Order?

· 32 children – mean age 6.5 years

· Preop PSG  average AHI – 11.8

Group 1 – T & A and then RPE

Group 2 -  RPE then T & A

PSG between treatments and at conclusion

Results:

1. Only 1 child was cured with one treatment

2. 29 children cured after both treatments

3. 2 children improved but required further treatment

Guilleminault C, et al. Sleep Breath 2010.

Watchful Waiting – The ENT Way

What is the purpose of watchful waiting

· There is some danger with T & A

· T & A has no negative impact on the immune system

Santos FP, et al. Braz J Otolarygol 2013;7:28

Airway restriction absolutely alters growth

Nunes W, et al. Arch Otolaryngol Head Neck Surgery 2010;136:116
