
PEDIATRIC DENTISTRY REVIEW

I.
CHRONOLOGY OF THE HUMAN DENTITION

A.
Primary dentition: Initiation and Calcification
tooth
letter
initiation
calcification
eruption

central
a
7 weeks (iu)
14 weeks (iu)
~ 6 - 9 months

lateral
b
7 weeks (iu)
16 weeks (iu)
~ 7 - 10 months

canine
c
7 weeks (iu)
17 weeks (iu)
~ 18 months

1st molar
d
8 weeks (iu)
15 weeks (iu)
~ 14 months

2nd molar
e
10 weeks (iu)
19 weeks (iu)
~ 24 months


- Primary Root completion 18 months post eruption. (12-18 mos.)


- Teeth erupt when the root is 2/3 complete.


- most  favorable eruption sequence  for primary teeth  both  Max & Man:                           ABDCE

Natal Teeth - born  with teeth.

Neonatal - 30 days after  birth

                       ‑ don't remove.(unless very mobile and worried about aspiration

                       ‑ 85% of time true primary teeth.


Primary teeth:


- germs form at 6-8 wks IU


- enamel forms 4-6 months 


- roots complete approx  1 yr after eruption


B.
Permanent dentition: initiation ( Max  and  Mand )


Maxillary
Mandibular

Central
~ 5 months (iu)
~ 5 months (iu)

Lateral
~ 5 months (iu)
~ 5 months (iu)

Cuspid
5 - 6 months (iu)
5 - 6 months (iu)

1st premolar
birth
birth

2nd premolar
7 - 8 months (pp)
7 - 8 months (pp)

1st molar
3.5 - 4 months (iu)
3.5 - 4 months (iu)

2nd molar
8.5 - 9 months (pp)
2 years (pp)

3rd molar
3.5 - 4 years (pp)
5 years (pp)


C.
Permanent Dentition Calcification:      


Maxillary
Mandibular

Central
3 - 4 months
3 - 4 months

Lateral
10 - 12 months
3 - 4 months

Cuspid
4 - 5 months
10 -12 months

1st premolar
1.5 - 2 years
1.5 - 2 years

2nd premolar
2 - 2.5 years
2 - 2.5 years

1st molar
birth
birth

2nd molar
2.5 - 3 years
2.5 - 3 years

3rd molar
7 - 9 years
8 - 10 years


D.
Permanent Dentition Eruption Sequence: 



- Max:   61245378



- Man:   61234578 


Emergence when 2/3 root present


Root completion 3 years post eruption (2-3 yrs.)

Eruption sequence:

- mandibular incisors

- 1st permanent molars, upper incisors

- canine (mand)

- 1st premolar

- max canine

- 2nd premolar

Also:

Maxillary: 1st molar, CI, LI, 1st PM, 2nd PM, Cuspid, 2nd molar, 3rd molar

Mandibular:  1st molar, CI, LI, Cuspid, 1st PM, 2nd PM, 2nd molar, 3rd molar


Premature eruption:


‑ not enough root for stability in  primary tooth


‑ gross caries primary molars, lost early.


‑ abscess causes bone resorption beneath primary tooth


results in  early lost of primary tooth and premature eruption of permanent
Review of embryology

1. Initiation (bud stage)

     a. Primary dentition: 6-8 wks in utero

     b. Permanent dentition: from 5 mos in utero (all anteriors, 1st bicuspids, 1st 

          molar) to 5 yrs of age (third molars)

2. Proliferation (cap stage)

3. Morphodifferentiation / Histodifferentiation (bell stage)

4. Apposition

5. Calcification

Variables thought to influence  permanent tooth eruption

1. Genetic

     a. Familial

     b.  Race (blacks slightly earlier than whites)

     c.  Sex (females slightly earlier than males)

2. Environmental 

    a. Low birth weight babies have delayed eruption, particularly in the primary 

          dentition.

    b. Nutrition has little or no effect on eruption

3. Systemic factors/heritable conditions that affect exfoliation/eruption (all teeth 

     affected)

    a. Endocrine - delayed exfoliation/eruption

          - Hypopituitarism

          - Hypothyroidism

          - Low levels of human growth hormone

      b. Endocrine - premature exfoliation

          - Hyperpituitarism

          - Hyperthyroidism

      c. Other - premature  exfoliation

          - Cherubism

          - Juvenile periodontitis

          - Papillon LeFevre Syndrome

          - Histiocytosis X

          - Leukemia

          - Cyclic neutropenia

II. ORTHODONTICS AND OCCLUSION REVIEW
Occlusion Classification 

the lower face is the last part of the head to complete its growth.
- Primary 2nd molar terminal plane relationship  ( 75 % of first molar end to end  

   relationships will develop into class 1)

Primary Terminal 

Plane

49% mesial step

37% FTP

14 % Distal Step 




Initial Permanent Molar Relationship

1% Class III

27% Class I

49% end on

23% Class II




Final Occlusion

3% Class III

59% Class I

39% Class II

Leeway space: difference  between the  sums of the mesial - distal widths of  C, D, and E and the  succeeding permanent teeth 3, 4 and 5.



- 0.9 mm /quadrant in max  (per side)



- 1.7 mm /quadrant in mand (per side)                      


Primate Spaces:



- Mesial to primary Mx  canine and distal to primary mand canines



- Early Shift ( 1st perm molars close posterior spaces )



- Late Shift into Class I happens with leeway space.


Incisor liability: difference in size of permanent incisors vs primary incisors -                                                       - Max: 7.6 mm Total

                                                    - Mand 6.0 mm 


Arch circumference greatest at age three

CROSS-BITE

‑ anterior primary dentition, Wait until transition to treat


- Posterior in Primary dentition : Treat in primary Dentition



1. Unilateral, Functional ( Midline Shift From CR to CO )



2. Bilateral, Nonfunctional: ( No midline shift )


- Treatment Appliances



1. RPE's  ( 2-4 weeks vs slow ( 2-6 months )



2. Slow: W-arch ( Porter appliance ), quad Helix


- Mid palatal suture fuses in early teens ( 13-16 )


- Anterior crossbite in permanent dentition : ORTHO EMERGENCY

SERIAL EXTRACTION


- Normal extraction sequence is c's, d's and then 4's


- Tweed variation: d's, c's and then 4's


- Indications:

 Class I molars and canines

 severe crowding ( greater than 6 mm per quadrant )

 normal overbite and overjet   (2 mm each)

 normal eruption sequence

 7-8 years old 

 full profile

               - Can be indicated in a 7-8 year old when  full face bimaxillary protrusion is 

                  found 


- Treatment results in increased overbite (Guard against lingual  dumping of 

                  incisors)


Complications:



1. Not a class I case



2. Misdiagnosis 



3. Lack of follow up (completion of care)

ECTOPIC ERUPTION

‑ Most Common: lower permanent incisors



1. lingual to primary incisors



2. Lateral:  causes resorption of primary canines


- Permanent First molars; Incidence 2-3% ( Most in Maxilla )



1. 60% self correct.



2. If not corrected by 7-8, active treatment is needed‑ 




-ext 2nd primary molar, Hawley with finger spring.




‑ push 1st permanent molar back.

SPACE ANALYSIS:


(1) Moyers:

                                            - predicts space for both the mandible and maxilla

                                            - predicts the sizes of the cuspids and premolars




‑ measure width of 4 mand incisors.




‑ predict space needed for perm canine, 1st and 2nd bicuspid.




‑ measure existing arch circumference.




‑ 75 percentile, predicts crowding, 75% have smaller teeth.

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

                                               used



(2) Tinaka‑Johnson:   




‑ measure mandibular central and lateral (one side).




‑ mand add 10.5 mm to get space needed for 345.




‑ max add 11.5 mm.



(3) Others:




Nance.




Hixon & Oldfather.




Carey.




Foster.



More of space discrepancy mand than max:


‑ good, gets 1st  molars  forward a  little into class I.

SKELETAL AGE ASSESSMENT


Carpal radiograph:


Growth spurt:



‑ presence of radial sesamoid bone (short bone).



‑ curving of epiphysial lines at end of long bones.

GROWTH AND DEVELOPMENT

Cleft lip and palate:


‑ primary palate forms 4‑6 weeks IU.


‑ secondary palate forms 8‑12 weeks IU.

Growth spurt has a great deal of individual variation, but tends to occur nearly 2 years earlier on the average in girls than boys. 

Puberty in boys starts later and extends over a longer period of time, about 5 years as compared to 3.5 years for girls.

Intercanine width does not increase in girls after the age of 9.
SPACE MAINTENANCE


(1) Band and loop.



(2) Lingual arch wire:




‑ 1st molar to 1st molar.




‑ put spur distal to cuspid, prevents distalizing cuspid as perm 

                                               incisors erupt.



(3) Good class I molar relationship may not need space maint.



(4) Take out primary canines:




‑ put in ling arch wire.




‑ if ling eruption of incisors replace arch wire.



(5) Distal shoe:




‑ important space maintenance appliance.




‑ when 1st molar erupts break off tongue and use as band and 

                                                loop.




- Contraindicated if patient requires SBE prophylaxis 
MISSING TEETH

‑ primary tooth missing have increased incidence of missing permanent tooth.


‑ most common is mand bicuspid, next max  lat, max 2nd bi, mand lat.


‑ retained primary molar will last into 40's.
III.
FLUORIDES
DIETARY FLUORIDE SUPPLEMENTATION SCHEDULE

American Academy of Pediatric Dentistry & American Dental Association's Council on Dental Therapeutics

PRIVATE 
Age
Less than 0.3 ppm F
0.3 - 0.6 ppm F
More than 0.6 ppm F

Birth - 6 mos
0
0
0

6 mos - 3 yrs
0.25 mg
0
0

3 yrs - 6 yrs
0.50 mg
0.25 mg
0

6 yrs up to at least 16yr
1.0 mg
0.50 mg
0

• Evaluate  patient's fluoride exposure before prescribing appropriate fluoride therapy.  Document the patient's fluoride exposure in the record and review at periodic visits.  Have a water analysis done prior to issuing supplemental fluoride.

• Point-of-use water conditioning/filtration systems significantly reduce fluoride content.  Activated carbon filters reduce fluoride concentration by 81%. Bottled water can have variable fluoride concentrations.

• Preschool children require supervision during tooth brushing.  No more than a pea size amount of toothpaste should be used, avoid swallowing the paste and rinse after brushing.

• Fluoride mouth rinses containing 0.05% or 0.2% should not be used by children under the age of six  years or those who are unable to adequately expectorate.

• Supervise professionally applied topical fluoride treatments.  Use 5 - 10 ml of fluoride gel in well fitting trays, have the patient lean forward in the dental chair, admonish not to swallow, and use a saliva ejector positioned between the trays.

Fluoride Toxicity:


1. Chronic (results in fluorosis)

-


a. Dean's Classification: 0-4 scale



0- (None)59% of population at optimal fluoride level will exhibit no



fluorosis.



1- (Very mild) 7.4% of population at optimal dose


2- (Mild) Greater than 25%, less than 50% of surface with opaque defects greater than 1.2 ppm



3- (Moderate) Brown stains present ( greater than 2 ppm)



4- (Severe) Pitting and attrition problems ( reater than 2-3 ppm )



b. Fluorosis occurs during maturation process. For incisors, age 2-3 years is the 

                           critical period.


2. Acute



a. CLD ( certain lethal dose ): 32-64 mg/kg in one source, 71-140 mg/kg in 

                           another source.  A death has been reported at 17 mg/kg.



b. PTD ( Probable toxic dose ) 5mg/kg i.e. 50 mg for the average 10 kg 2 year old.



c. STD ( Safely tolerated dose ) 8-16 mg/kg



d. Toxicity at low doses is due to gastric irritation.  Hypocalcemia and 

                            hyperkalemia at high doses leads to cardiovascular collapse and death.



e. Treatment for overdose:




- less than 5mg/kg: oral calcium ( milk) and observe




- More than 5 but less than 15 mg/kg: induce vomiting, oral calcium (milk, 

                                     calcium gluconate, or calcium lactate), admit to hospital




- More than 15 mg/kg: admit to hospital immediately, induce vomiting, 

                                     monitor cardiac function, 10% calcium gluconate solution IV, monitor 

                                     electrolytes.


f. - Common signs and symptoms of acute fluoride toxicity:



low dosages                                  high dosages


nausea                                                3‑C's



vomiting                                           convulsions



hypersalivation                          cardiac arrhythmia



abdominal pain                            comatose



diarrhea



- pt becomes hypocalcemic due to Ca binding with F.

Calculating mg F in compounds:


1st step:  find % F in compound.

PRIVATE 
NAME
MOLECULAR WEIGHT RATIO

APF-acidulated phosphate fluoride
1

NaF-sodium fluoride
1/2.2 or 1/2

SnF2-stannous fluoride
1/4.1 or 1/4

MFP-sodium monofluorophosphate
1/7.6 or 1/8



Multiply % compound by molecular weight ratio = % F.



2nd step:  Express % F in compound in mg F/ml.




By definition % solution is grams/100ml.




Grams/100ml = 1000 mg/100ml = 10 mg/ml.




Multiply step 1 by 10 = mgF/ml.



3rd step:  Multiply step 2 by ml ingested to get mg F ingested.

Fluorides :

     ‑ 1.23% APF  x 1   = 1.23% F x 10 = 12.3 mgF/ml.

     ‑   .2% NaF  x 1/2 =   .1% F x 10 =    1 mgF/ml.

     ‑    2% NaF  x 1/2 =    1% F x 10 =   10 mgF/ml.

     ‑   .4% SnF2 x 1/4 =   .1% F x 10 =    1 mgF/ml.

     ‑   10% SnF2 x 1/4 =  2.5% F x 10 =   25 mgF/ml.


- Compare with CLD and STD for weight of individual.

Water Fluoridation:

- decrease in caries: primary = 40%, secondary = 50-60%

Mechanism of action of fluorides:

‑ decreases enamel solubility.


‑ improves crystalinity.


‑ promotes remineralization.


‑ decreases free surface energy of bacteria so it cannot stick on tooth.


‑ bacteriocidal or static.


‑ causes developing crystal to get bigger, less soluble
Fluoride protocol:

‑ home use in trays, topical.


‑ H2O supply.


‑ systemic also topical when chewing tablet.


‑ high frequency low dose is effective

Pediatric dental emergencies
Types - pain, swelling/infection, trauma

Before you do anything

          1. Good medical history

               a. Congenital heart problems (SBE prophylaxis)

                b. Chronic illness (hx organ transplant, leukemia, hemophilia, etc.)

                c. Medications/allergies

          2. Rule out child abuse

          3. Document everything extremely well, particularly trauma.

Diagnosis - which tooth is it?

          1. What not to do

               a. vitalometer

                b. Heat/ice tests

           2. What to do

               a. Must rely on clinical signs and symptoms - no good tests available

               b. Do get a PA radiograph

                    - Deep caries approaching pulp

                    - Internal/external resorption

                    - Apical or furcal radiolucencies

              c. Check for mobility. Almost all pulpally involved teeth are more mobile 

                    than the unaffected tooth on the other side.

              d. Percussion sensitive sometimes

caries in the primary dentition

           1. General information

                a. Occlusal surfaces of primary molars are generally more resistant to 

                      decay than permanent molars

                b. Primary teeth have proportionally more pulp and less enamel and dentin

                c. Primary teeth have significantly less enamel and dentin protecting the pulp

                d. Primary dentinal tubules are larger, relatively more porous than those in 

                      permanent dentin

                e. Proximal caries progresses more rapidly than occlusal caries and causes a 

                     higher percentage of pulpal exposures.

                f. If the proximal decay has progressed (radiographically) 1/2 way to the DEJ 

                     or further, the tooth must be restored (unless exfoliation is imminent)

                g. Usually, if there is pain it will almost always be a primary molar - anterior 

                      teeth abscess w/o painful symptoms

                h. Radiographic evidence of pulpal involvement on  primary molar will occur 

                      in the furca area, apically on anterior teeth

           2. Baby bottle tooth decay (BBTD) - etiology

                a. Child placed in bed at night and/or nap time with bottle of milk or 

                      sweetened liquid

                b. The child does not swallow the last mouthful of liquid before he/she falls 

                     asleep and the liquid pools around the maxillary teeth

                c. The sweetened liquid provides an excellent culture for acidogenic bacteria

                d. The tongue protects the mand incisors = key to diagnosis: mand incisors are 

                      caries free

Characteristics of infections in children

1. can spread rapidly through bone due to large marrow spaces

2. Can spread beyond points of muscle insertions to deeper areas

3. Diffuse  cellulitis is the norm - rarely much pus production - usually nothing to

     I & D

4. Maxillary teeth

     - Maxillary canines and molars can involve the  periorbital area

    - This can lead to cavernous sinus thrombosis, brain abscesses, septicemia, etc., (all 

        potentially fatal complications)

5. Mandibular teeth

    - 1st and 2nd primary molar can see vestibular swelling or buccal space infection

    - Rarely see submandibular infections

                * if you cannot feel the inferior border of the mandible, you are in trouble

                * if the child complains of dysphagia, you are in trouble ( infection has spread 

                    below the insertion of the mylohyoid. Mylohyoid elevates when you 

                    swallow, thus the dysphagia.

6. Treatment

      - Antibiotics - PCN still drug of choice (fairly narrow spectrum, low toxicity, 

                                      bactericidal, proven use, cheap)

     - Erythromycin POOR second choice for PCN allergic

Trauma

1. Three peak periods for injuries

      a. 1 1/2 - 2 1/2 yrs of age

      b. 5 -6 yrs of age

      c. 8 - 9 yrs of age

2. Accurate history of injury

      a. Where did it occur (clean vs dirty) (Last tetanus ?)

      b. When (some injuries are time sensitive)

      c. How (make sure history and explanation match up)

3. Examination

     a. Examine teeth last

     b. Check for signs of CNS damage (i.e. subdural hematoma, skull fracture, severe 

          concussion)

           - Amnesia

           - Loss of consciousness

           - Not alert, not oriented to time and place, extreme lethargy

           - Irritability, dramatic change in personality

           - Muscle weakness of one side or one arm, one leg etc.

           - Pupil differences

           - Nausea and vomiting

       c. If you see any of these , it usually warrants immediate referral to medical 

            facility - takes precedence over dental trauma

       d. Examine for facial fractures

             - Rare in children due to large marrow spaces, bone is less dense, much less 

                brittle

             - Mostly greenstick fractures

             - Order of frequency - nasal, mandibular (including condyles), zygomaxillary 

                 complex

         e. Maxillary fractures - almost never see true LaForte fractures in children 

              due to small sinuses until age 10 12

         f. Mandibular fractures - signs and symptoms same as adult

             - Pain, malocclusion, sublingual hematoma, gingival tears, swelling

             - Palpate all areas for “steps”

             - 66% in condylar area

             - 34% in body

             - Condylar fractures can  be assoc with  fxs of the  body of the mandible on the 

                 contralateral side

          g. Chin trauma

               - classic triad with chin trauma

                          * Symphyseal fracture

                          * Posterior crown fractures

                          * Condylar fracture

                - Possibility of cervical vertebral fx also

          h. Signs and symptoms of condylar fracture

               - Pain

               - Deviation to affected side

               - Limitation of opening

Soft tissue injuries

1. If dirty wound. ask about tetanus status

     a. Clean = any wound that can be mechanically debrided and scrubbed clean; i.e. 

                             surface abrasions, superficial lacerations

     b. Dirty = deep lacerations, puncture wounds, falling in manure, reimplanting 

                            teeth that have been on the ground, etc.

2. Lacerations

     a. Local anesthesia as necessary

     b. Cleanse wound

     c. To R/O foreign body in wound (particularly if there are root fragments that are 

          unaccounted for) palpate then take radiograph of lacerated area

     d. Achieve hemostasis w/ resorbable sutures (4-0 or 5-0 Vicryl) intra orally (can 

           use silk); nylon on skin, bury knots intraorally when possible

     e. Frenum tears

          - Very common in toddlers

          - Most do not require sutures unless you cannot obtain hemostasis

          - In children not yet walking or crawling, strong possibility of forced feeding, 

             other inappropriate treatment = child abuse

      f. Tongue lacerations

          - Everyone’s worst nightmare

          - No easy way to treat if sutures are required and they usually are

          - Direct injection into tongue around wound are usually best

          - “Hold ‘N Go”

      g. Degloving injuries

           - Suture back into position if accordion type injury

           - If tissue is lost, area will granulate in but these can get infected

           - Consider AB coverage for 7 - 10 days

       h. Electrical burns

           - Tissue damage is enormous; much more then what is visible

           - Injuries involve mucosa, submucosa, muscle, nerve and vascular tissue

           - All necrotic tissue, no pain

           - Necrotic tissue will slough in 10 - 21 days - can lead to labial artery bleed

           - Tremendous scar formation; untreated will result in severe microstomia

           - Appliance placed after tissue sloughs will allow scar to form around a 

              matrix; can significantly decrease the amount of disfiguration. Maintains 

              commissural regions equidistant to midline

           - Appliances must be worn 24 hrs/day for 6 - 18 months depending on severity of 

              injury

IV.
GUIDELINES FOR PRESCRIBING DENTAL RADIOGRAPHS (No Previous Radiographs)

Age
3-5

6-7

8-9

10-12


CONSIDERATIONS
No apparent abnormalities

(Open Contacts)

No apparent Abnormalities

(Closed Contacts)

Extensive Caries

Deep Caries

No apparent Abnormalities

Extensive or deep caries

No apparent abnormalities or deep caries No apparent abnormalities or deep caries

Radiographs
None

2 Bw's (size 0)

4 film survey

Selected PA's and the 4 film survey

8 film survey

Selected PA's and 8 film survey

12 film survey

12 or 16 film Survey

The above recommendation is from McDonald's 5th edition page 7

According to interorganizational conference, including the ADA and the American Academy of Pediatric Dentistry in 1992-93:

Patient Category                        Primary dentition (prior to 1st perm molar)                         
No clinical caries                 Posterior BW examination at 12-24 month intervals if 

                                                          proximal surfaces of primary teeth cannot be visualized

                                                          or probed

                                                      Transitional dentition (following eruption of 1st perm molar

                                                          Posterior BW examination at 12 - 24 month intervals

                                                     Adolescent, permanent teeth (prior to thirds)                            
                                                          Posterior BW examination at 24 - 36 month intervals

Clinical caries or             Posterior BW examination at 6 months intervals or until no

high risk factors               carious lesions are evident in primary and transitional for caries                                       dentitions.

                                                      Posterior BW examination at 6 - 12 month intervals for 

                                                      permanent teeth in adolescents and 12 - 18 months in adults 

                                                      or until no carious lesions are evident

V.
PEDIATRIC PATHOLOGY

A.
Inclusion  cysts - all shed spontaneously



Keratin‑filled nodules:



(1) Epstein's pearls




‑ Trapped epithelium in midpalatine raphe.




‑ 100% have clinical or subclinical Epstein's Pearls.




‑ not rare.



(2) Bohn's nodules




- trapped mucous gland tissue on buccal and lingual of ridge




‑ labial/lingual of alveolar ridge.



(3) Dental lamina cyst




‑ Remnants of dental lamina on crest of ridge


B.
Lymphangiomas of alveolar ridge


‑ 1‑3% blacks.



- Blue domed, fluid filled lesion on the alveolar ridge



- Tx: Observation for spontaneous regression.  Excision after six 

                                 months.


C. 
Congenital Epulis



- Pedunculated lesion ( May be several cm in diameter ) On ridge in area 

                                of Max incisors.



- Spontaneous regression within first year is common.  Observation is 

                                indicated.



- If surgery is indicated due to feeding problem , wait until after 8-10 

                                days of age


D.
Median Alveolar Notch



-Notch in the Mx alveolus, not a true cleft ( Connective tissue defect )



- More frequent in blacks



- May result in diastema


E.
Neuroectodermal Tumor of Infancy



- Highly pigmented ( melanotic ) benign tumor appearing within the first 

                                 year of life, usually in the anterior maxilla.



- Destructive radiolucent lesion: floating teeth TX; Conservative 

                                 excision



- High urinary levels of Vanilmandelic acid ( common with neural crest 

                                 tumors )


F. 
Natal( at birth ) and Neonatal ( within 30 days of birth   ) 



- Usually lower primary incisors ( 85% ) rarely supernumeraries



- Tx: None if tooth not likely to exfoliate or cause ulceration



- Riga-Feda Disease: Ulceration of ventral surface of tongue due to 

                                 irritation of lower incisors when nursing.



- No surgery until after 10 days due to hyperprothrombinemia.


G.
Amelogenesis Imperfecta (radiographically pulp looks normal)



3 Types:



(1) Hypoplastic:




‑ matrix did not form properly.




‑ thin enamel, shovel shaped, pits and defects.



(2) Hypocalcified:




‑ matrix ok, calcification not proper.




‑ shears, breaks.




‑ moth eaten x‑ray appearance.



(3) Hypomature:(hypomineralized)




‑ qualitative defect in entire calcified area.




‑ more radiolucent.

H..
Dentinogenesis Imperfecta (pulp chamber obliterated radiographically)



Three types:



(1) Shields Type I:




‑ most comprehensive, systemic problems, osteogenesis 

                                                imperfecta.




‑ brittle bone disease.




‑ lateral skull films show radiopacity.




- Primary teeth worse than the permanent



(2) Shields Type II:




‑ does not have systemic involvement.




- Both dentitions equally affected



(3) Shields Type III:(Brandywine)(racial isolate in maryland)




‑ bell shaped crowns.




‑ shell teeth.




- Multiple pulp exposures in Primary teeth


I.
Pericoronitis:


‑ can have on 6 year molar.

                             - If an eruption cyst forms distal to the  second primary molar, the 

                                initial treatment of choice in most cases is to wait and just observe it. 

                                In most cases normal eruption will take place. If it does not, than it 

                                can be incised and the  first molar exposed.

J.
Eruption sequestrum:


‑ not all bone over tooth resorbed.


K. 
Turner Tooth



- hypoplasia of permanent tooth due to infection or trauma to the 

                                 primary predecessor

                              - Etiology is a disturbance to the enamel organ during formation of the 

                                  permanent crown

                              - Facial aspect of a maxillary incisor is usually the affected area


L.
 HIV in Children



-Etiology- mostly perinatal Other: sexual, drug abuse breast milk rare




-Infants usually convert in 15 months




- Mothers taking AZT 25% of newborns convert, No AZT 30-50% 

                                               convert



- Clinical manifestations are failure to thrive, fever chronic diarrhea, 

                                 lymphadenopathy, oral candida, persistent diffuse parotitis 

                                 occasionally and oral viral lesions

VI.
STAGES OF TOOTH DEVELOPMENT

-initiation, proliferation, histodifferentiation, morphodifferentiation, 

                 apposition (calcification), maturation

VII
ANOMALIES OF TEETH 


A.
Initiation Phase



-Supernumerary teeth: 




- more often in perm dentition, mesiodens is most common, 

                                               cleidocranial dysplasia - multiple supernumerary teeth




- missing teeth: rare in primary dentition 




-in perm dent (other than 3rds) mand 2nd bi > max 2nd bi > max LI, 

                                              ( Some disagreement about whether Max  2nd BI or Max LI )




-Ectodermal dysplasia - anodontia or hypodontia


B.
Twinning Anomalies (Proliferation Phase)


(1) gemination: division of single germ - bifid crown, Single root



(2) fusion: Two buds, two teeth, separate pulp canals - dentin 

                                     confluence, commonly missing one of the successors



(3) concrescence: cemental union, two buds, two teeth


C.
Size and shape


- macrodontia, microdontia, peg lateral, dens-in-dente



- Turner's tooth: hypoplastic defect


D.
Ankylosis of 1st primary molar ‑ take out or not?



‑ how far erupted or intruded.



‑ stage of eruption.



‑ cooperation of child.



‑ submerged, take out.



‑ distal tipping canine.



‑ mesial tipping 2nd molar causes anklylosed tooth to be impacted.



‑ calcification of bicuspid, look at x‑ray.


E.
MULTIPLE SUPERNUMERARY TEETH


‑ cleidocranial dysostosis.



‑ gardeners syndrome

VIII.
PULP THERAPY FOR PRIMARY TEETH

Radiographic evidence of pulpal necrosis in primary posterior teeth is usually observed in the bifurcation area.

A. Pulp capping



- Indirect pulp caps: Same indications and technique in both primary and 

                                 perm teeth.  

            - Minimum reentry time 6-8 weeks ( Reentry is not required )



- Direct pulp caps: Generally discouraged for posterior teeth



- For small NONCARIOUS EXPOSURES in PRIMARY TEETH


- CAOH is the medicament of choice 

                      Also:

                       1. Indications

                            a. Asympotmatic tooth

                            b.  Small, mechanical exposures

                            c. Normal pulpal response - no prolonged hemorrhage

                            d. Periphery of exposure consists of sound dentin

                       2. Contraindications

                            a. Rarely indicated on primary teeth - pulpotomy has higher success rate

                            b. Radiographic changes

                            c. Hemorrhage or pus at exposure site

                            d. Carious exposure
    
B.
Pulp testing of primary teeth is unreliable


C.
Pulpotomy:


- Removal of coronal portion of exposed pulp and tx of exposed 

                                 surfaces of apical pulp tissue



- Indications:

                                 a. Symptomatic or asymptomatic posterior primary teeth

                                 b. Inflammation is confined to the coronal pulp not extending into the 

                                      root canals

                                c. No evidence of pathologic changes radiographically



-Contraindications:


              a. Evidence of furcal or periapical pathology



  b.  Hx of spontaneous  or unprovoked pain



  c.  Inability to control hemorrhage from pulpal stumps



  d.  Less than 2/3 root remains (tooth near exfoliation)

                                e. Tooth non-restorable

                                f. Internal resorption

                               g. Pulp with serous or purulent hemorrhage

                               h. Fistula

Technique: 

1. Remove all carious dentin prior to entering the  pulp chamber

2. Unroof the pulp chamber and widen access to allow good visualization of the 

     entire  pulp chamber

3. Remove the coronal pulp tissue down to the orifices of the canals with a sharp 

     spoon excavator or sterile  round bur.

4. Press damp sterile cotton  pellets against pulp stumps to control hemorrhage

5. Place  nearly dry formocresol pellet against pulp stumps  for 5 minutes

6. After removing the formocresol pellet, hemorrhage should be completely 

     controlled. Pulp stumps should appear grayish and dry.

7. Mix  zinc-oxide and eugenol to make a thick paste and place over pulpal stumps

8. Place  permanent restoration: Restoration of choice  is SSC



- Concerns: 




- Clinical success 90+ %  vs x-ray and histo success




- Systemic absorption of FC with tissue binding and immune 

                                                response, Buckley's FC is 19%



- Suggested modifications




- Use 1:5 concentration of  FC, ( dilute with glycerin and water )

                                                3 parts glycerin + 1 part water + 1 part Buckley’s formocresol




- Shorter fixation time




- Consider gluteraldehyde instead of FC





Formocresol vs. Glutaraldehyde




(1) 1:5 Formocresol vs Glutaraldehyde





(2) Why not formocresol?






‑ possible effects on permanent teeth.






‑ may cause auto antibody formation to fixed tissue.





(3) Studies show:






‑ glutaraldehyde has < perfusion to apex.






‑ glutaraldehyde has > suppression of respiratory 

                                                                              enzyme (lactic dehydrogenase).





(4) Advantages of glutaraldehyde:






‑ less apical damage of tissue.






‑ less necrosis.






‑ fibroblastic proliferation tissue immediately 

                                                                              adjacent.

 
D.
Pulpectomy/Obturation:




- This is a viable treatment option for primary teeth




(50-80% success)




- Complicating factors:





- anatomy of canal system in primary teeth





- Thinness of root walls and pulpal floor( easy perfs )





- Cooperation of child




- Filling Materials





- No succeeding tooth- use gutta percha





- With succeeding tooth, use  ZOE ( pure ), NOT IRM or 

                                                               other reinforced cement




- Contraindicated for patients at risk for endocarditis




- Must have 100% apical closure of root in order to attempt




- There is an increased incidence of hypoplasia in the permanent

     
    

successor

Partial pulpectomy: 

The removal of all accessible pulp tissue in a tooth with a vital  but irreversible pulp. No attempt is made to penetrate the apices and one appointment technique may be  used.

Complete pulpectomy:

The removal of the contents of the coronal and radicular pulp in a tooth with a necrotic  pulp. Several appointments may be required and apices are usually penetrated. The canals are filled with a resorbable paste.


E. Apexification/Apexogenesis: For permanent teeth with open apices



- Apexification- FRANK technique  (For non-vital teeth)




- Apexogenesis - CVEK technique  (For vital teeth)   

IX
BEHAVIOR MANAGEMENT


Age 1:


‑ communication difficult.



‑ in/out fast.



Age 2:


‑ no is favorite word.



‑ keep procedures short.



Age 3:


‑ praise for routine behavior.



Age 4:


‑ firmness needed.



Age 5:



‑ good age.



‑ praise, firmness, compliments.



Age 6‑7:


‑ needs understanding.



‑ show, tell, do.



Age 8:


‑ intellectual level.



‑ firmness.


- Classification of Behavior



- Clinical classification:




-Cooperative....Precooperative....Potentially Cooperative



- Frankl Behavior Rating Scale:




1. (--) Definitely negative ...Refuses treatment




2. (-) Negative.....Reluctant, Sullen ,withdrawn, whining




3. (+) Positive ....Acceptance of Tx but reserved 




4. (++) Definitely positive ....Good rapport with dentist, interested 

                                                  in Tx.


- Informed Consent


- All treatment requires consent



- All consent must be informed

-Pharmacological approach:


(1) Indications:




‑ very young patient.




‑ emotionally disturbed or mentally handicapped.




‑ Hx traumatic previous med/dent experience.



(2) Light conscious sedation:




‑ N20 and O2


(3) Moderate conscious sedation:




- Chloral Hydrate:





- 25-50 mg/kg Max of 1gm





- 30 min onset, Duration 5 hours, Peak effect in 1 hour





- No reversal agent available





- High degree of gastric irritation




‑ demerol





- Most common narcotic agent





- Dose: 1-2.2 mg/kg not to exceed 100 mg alone In combo 

                                                              1 mg/kg





- Action reversed by Narcan




‑ Antiemetics and antihistamines





- Benadryl 1mg/kg with narcotic





- Atarax 1-2mg/kg with narcotic





- Phenergan 1mg/kg with narcotic



(4)  Monitoring





Minimal equipment needed is precordial stethoscope, 

                                                            BPcuff, pulse ox.  Dynamap and pulse ox are std of care.  



(5) Children are not little adults:





They have large heads, short necks, large tongues more 

                                                            internal fatty tissue narrow nasal passages and long stiff 

                                                            epiglottis.  They have fewer lung alveoli and a higher 

                                                            metabolic rate.  The functional residual capacity is much 

                                                            lower in pediatric patients.  THEY MUST BE MONITORED 

                                                            CLOSELY.

                        Nitrous Oxide and Oxygen
Conscious sedation - Alert, easily aroused, protective reflexes intact

Deep sedation - Difficult to arouse, protective reflexes deminished

General sedation - Unconscious, no reflexes

ASA Classification - 

Basic CNS monitoring - Alert, Verbal, Pain, Unresponsive

Protocol for the apprehensive patient

1. Patient/ Doctor trust

2. Tx plan

3. Preappointment sedation

4. AM appointment

5. Intraoperative sedation

6. Intraoperative pain control

7. Post-operative pain control

8. Post -oper contact

Properties of Nitrous Oxide

1. Sweet smelling, colorless, nonirritating

2. Nonflammable and nonexplosive

3. Specific gravity of 1.53 vs 1.0 for air (will settle to floor)

4. Nonallergenic

5. Only inorganic gas used for anesthesia

CO2 and N2O are the only inorganic compounds that have CNS depressant properties

Potency

1. Least potent of anesthetic gases

2. Second stage anesthesia rarely reached

3. Analgesic effect at 35% is supposedly equal to 10-15 mg morphine

4. Conscious sedation vs deep sedation

PHARMACOLOGY

1. Absorption - Rapidly absorbed because of a low blood/gas partition coefficient 

    and large concentration gradient

a. Relatively insoluble in blood - carried in physical solution

    - Does not combine with hemoglobin

    - 100 times more soluble than O2

    - Replaces nitrogen in the blood

    - N2O is about 35 times more soluble than nitrogen

    - N2O can enter air spaces more quickly than nitrogen leaves. This can cause 

                      distention in the   middle ear, bowel, stomach, and pleural spaces

b. Factors involved with absorption

  Concentration of the gas in the inhaled mixture. The concentration of the 

  anesthetic gas is  proportional to the partial pressure of that gas.

  Pressure gradient. Flicks Law of migration of molecules

    - A gas or vapor migrates from an area of high pressure to one of 

                     lesser pressure and continues to do so until the pressures are 

                     equalized.

      e.g. Oxygen exhibits the following partial pressures which drive its 

               migration.

      Air 152 mmHg, Alveoli 105 mmHg, Arterial Blood 90 mmHg, Tissues 0 

      mmHg

  Solubility in blood. This is the most important single factor in determining 

   rate of uptake and excretion of volatile anesthetics.

    - Blood/gas partition coefficient = Ostwald coefficient

    - Defined as the ratio of distribution of a gas or vapor in identical volumes 

                      of a gaseous and liquid phase equilibrated at a given temperature at one 

                      atmosphere

                         Anesthetic                                   Blood/gas
                       Nitrous Oxide                                  0.47

                        Halothane                                       2.4

                        Ethyl Ether                                    12.0

    - Coefficient = volume % in blood / Volume % in alveoli 

    - Agents with low blood/gas coefficients are less soluble in blood

    - Effect of blood/gas coefficient on induction and recovery times

            Low coefficient = rapid induction and recovery

            High coefficient = slow induction and recovery

     - Uptake about 1L/min at 75% Nitrous Oxide

2. Distribution

a. Factors altering distribution of nitrous oxide

Solubility in tissues

                           - Tissue/blood partition coefficients for most anesthetics are similar

                           - Compared to other anesthetics nitrous oxide is the least soluble in fat

Low lipid solubility contributes to rapid recovery

b. Blood supply to tissues determines the relative exposure of the tissues to 

     the blood borne anesthetic

- The Vessel  Rich Group (VRG) includes the brain, heart, kidney and 

   liver

- Rapid equilibration in the Vessel Rich Group of tissues

Blood equilibrates in 3-5 min

Brain equilibrates in 8-10 min

c. No transformation in the body

3. Elimination

a. Rapid and complete recovery. Major portion of gas eliminated in 3-5 min

b. Higher gas concentration and long exposure can temporarily affect fine 

     motor skills

c. Diffusion hypoxia - Headache, nausea, lethargy

 - When N2O is turned off, the rapid diffusion of N2O from the blood 

    into the lungs gas rushes from the lungs dilutes the available oxygen. 

    The N2O gas rushes from the  lungs taking with it a mixture of the 

    other gases (O2, CO2, N) with it. More CO2 is removed than normal. 

    The  reduced CO2 or dilution of the oxygen in the alveoli may 

    diminish the respiratory drive and the decrease in lung oxygen 

   concentration may lead to a transient hypoxia (diffusion hypoxia) 

   until the N2O is eliminated.

- To avoid a drop in the oxygen concentration, 100% oxygen is 

   continued for 4 minutes  following the termination of the N2O.

METABOLISM

- Nitrous oxide is not metabolized

- Most is exhaled in 3-5 minutes when the gas is terminated

- About 1% is eliminated more slowly over 24 hours through the skin, bowel, and 

   lung

Mechanism of action of nitrous oxide is unknown

EFFECTS ON SYSTEMS

1. CNS - primary site of action

     a. Cortical depression affecting all sensations including sight, touch, pain.

     b. Postrema (vomiting center) - affected only in presence of nitrous overdose, 

          hypoxia, or anoxia.

     c. Short term memory, ability to perform calculations, ability to concentrate 

          affected.

2. Signs in response to nitrous oxide and oxygen conscious sedation

    Concentration of N2O                Response

           10 - 20%                                        Body warmth

                                                                       Tingling of hands and feet

           20 - 30%                                  Circumoral numbness

                                                                        Numbness of thighs

           20 - 40%                                    Numbness of tongue

                                                                        Numbness of hands and feet

                                                                        Droning sounds present

                                                                        Hearing distinct but distant

                                                                        Dissociation begins and reaches peak

                                                                        Mild sleepiness

                                                                        Analgesia (max at 30 - 35%)

                                                                        Euphoria

                                                                        Feeling of heaviness or lightness of body

           30 - 50%                                     Sweating

                                                                        Nausea

                                                                        Amnesia

                                                                        Increased sleepiness

           40 - 60%                                   Dreaming, laughing, giddiness

                                                                        Further increased sleepiness, tending toward 

                                                                                    unconsciousness

           50% and over                             Unconsciousness and light general anesthesia

3. Cardiovascular system

    a. At normal dose  (20 - 50%) for conscious sedation, there is no 

         significant effect.

        - No significant effect on blood pressure other than slight decrease 

          as relaxation increases

        - Cutaneous vasodilatation is observed. Flushing and perspiration. 

    b. At 80% you get a slight decrease in myocardial contractility.

4. Respiratory system

    a. Slight decrease in the resting respiratory volume

    b. No change in CO2 response

    c. Reduced gag reflex

5. No other systems effected.

DOSAGE

Optimal concentration to produce maximal degree of analgesia and yet maintain the cooperation of the patient is approx. 30 - 40%

The concentration may be modified by:

- Mouth breathing dilutes the N2O. This gives the patient control over the degree of 

   desired analgesia.

- Level of anxiety

- Type of procedure

- Patient pain threshold

- Synergism with other drugs -- Potentiates complications of other drugs

INDICATIONS

- Anxiety

- Pain control

- Extended appointment

- Manage medically compromised - MI, CVD, Resp, seizures, diabetic, gagging

CONTRAINDICATIONS TO N2O

1. Upper respiratory infections

2. Active TB or any pulmonary disease

    a. Emphysema - have lowered CO2 drive. If you increase the % oxygen, you will 

          depress the drive for breathing

    b. Atelectasis - airless state of the lungs due to pressure of a pleural effusion 

         blocking the smaller bronchial tubes with mucous.

3. Abnormal air-filled body spaces - peumothorax, pneumocardium, complete bowel 

    obstruction.

4. Psychotic - personality disorders, persons taking mood altering antidepressants, 

     persons who have a tenuous grip on reality.

5. First trimester of pregnancy

6. Sickle cell anemia

7. Myesthesia Gravis

8. Bleomycin therapy - cannot tolerate elevated oxygen

9. Uncooperative patient - mouth breather, unable to accept mask (very young or 

    claustrophobic)

ADVANTAGES OF NITROUS OXIDE SEDATION

1. Nonflammable

2. Non-irritating

3. No deleterious effect on organ systems

4. Inexpensive

5. Post-analgesic nausea and vomiting unusual

6. Excellent anti-anxiety and sedative agent

7. Rapid onset and recovery

8. Easily titrated and patient can self control level of sedation

EQUIPMENT

1. Tanks

     a. Nitrous oxide 

        - Marketed as a compressed liquid which becomes a gas at atmospheric pressure

        - Blue cylinders register 750 PSI.

        - About 30% (when full) of tank is in liquid form

        - Stable under pressure

        - U.S.P. states N2O must be 97% pure (CO and NO are possible impurities)

        - Nitrous oxide meter will read 750 PSI until tank is nearly empty

      b. Oxygen

         - Compressed to 2000 PSI in tank in a gas state

         - Meter reflects the quantity of remaining gas

         - Green tanks

       c. Size

         - Portable - size E

         - Fixed - size G (oxygen), size H (N2O)

       d. Use approx. 2.5 oxygen to 1 nitrous tank

       e. Hose connections are DIS or Ohio

          - DIS = diameter index system

          - Ohio connectors are a pin type system

SCAVENGING OF N2O

Reduces anesthetic exposure in the operatory

a. Problems

   - Uncompliant patient - mouthbreathing, talking, crying

   - Loose nasal mask - leaks!!

   - Leaks - tanks loose or hoses loose when moving unit

   - Leaks - rubber goods cracked

   - Recirculating ventilation system

   - Small closed operatories

   - Suction is inadequate

b. Breathing zone vs distant area

c. Recommended safe level of nitrous oxide

   - BUMED - 50 PPM

   - NIOSH - 25 PPM

   - Industrial Hygienists - 50 PPM

d. Adjunct options - Additional suctioning, fan

MONITORS

a. Basic requirements = BP, Heart rate, Respiratory rate.

b. Prochordial stethoscope

c. Automated monitors

    - Pulseoximeter - Measures arterial saturation of oxygen continuously

                             - Non - invasive

                             - Normal value = 95 - 100%

                             - Mild desaturation = 90 - 95%

                             - Severe desaturation <70% (cyanosis)

    -Automated BP machine - set limits

ADMINISTRATION

a. Equipment check

b. HQR - congestion?

c. Bathroom?

d. Trieger test and preoper vital records

e. Administer N2O

    - Recline in chair

    - 100% oxygen at 5-6 LPM and adjust mask

    - Check flow rate

    - Titrate N2O at 20% and increase at approx. 5 - 10% jumps every 60 - 90 seconds

    - Complete planned procedure

    - Administer 100% oxygen for 4 minutes

    - Evaluate recovery 

         - verbal - same as if nothing happened

         - Vital signs similar to preoper

         - Trieger test the same

RECORDS

a. Justification for sedation

b. Health history review

c. Consent

d. Record of sedation (SF 517)

e. Post-op note - Nitrous oxide used for 30 min at 40%. Good sedation. 100% oxygen 

     for 4 minutes to complete recovery at alert state. POI written. See 517 for 

     monitoring and equipment check.

COMPLICATIONS

1. Inadequate sedation

2. Overdose - may occur more than we think

                    - Behavior - talking, laughing, sleeping

3. Nausea and vomiting - most common complication

    a. Reduce occurrence by:

        - NPO - no food or drink

        - Short exposure < 45 min

        - Lower concentration < 50%

        - Consider premed

4. Sweating - indicates overdose

    a. Excessive perspiration - alone with no other sign decrease N2O

    b. Excessive perspiration - with loss of color, BP, HR - give 100% oxygen and 

         recheck

5. Shivering - symptomatic

6. Expectorating - have adequate suction

7. Psychotic reaction - Patient with previous psychiatric problems       

                               - Patient loss of self-control

CURRENT ISSUES

1. Sexual phenomena

2. Toxicity

    a. Patient - short exposure presents no toxic effect

    b. Medical/dental staff exposed to ambient N2O present an increased risk of 

         spontaneous abortion and reduced fertility.

        Other possible risks include: 

         - Congenital abnormalities

         - Hepatic and renal disease

         - Neurologic disease

         - Bone marrow depression

3. Recreational abuse

X.
CHILDHOOD DISEASES


A.
Herpes:


‑ 1‑3 years primary.



‑ most subclinical.



‑ creeping vesicles, fever, lymphadenopathy.

                        Viral infection (primary herpetic gingivostomatitis)

                         1. Diagnosis

                              a. 2-3 days of malaise, anorexia, fatigue, fever, lymphadenopathy

                              b. Multiple shallow ulcerations, intra and extra-orally

                              c. Fiery red gingiva

                              d. Symptoms range from a sub-clinical, non-recognized infection to 

                                   severe illnesses requiring hospitalization for dehydration

                          2. Treatment

                              a. Symptomatic support

                              b. Tylenol or motrin

                              c. Force fluids

                              d. Cold milk products, popscicles, ice chips

                              e. Topical anesthetics for older children

                          3. Warnings to parent

                              a. Children are highly contagious

                              b. No school, day care etc.

                              c. Sterilize eating and drinking utensils

                              d. Dx is self-limiting; 10-14 days in duration


B.
Herpangina:  coxsackie A virus


C.
Chicken pox: varicella virus


D.
Measles: rubeola, kopliks spots


E.
Aphthous ulcers:  unattached mucosa.


F.
When to hospitalize:


‑ airway problem.



‑ canine space infection.

XI.
TRAUMA

- Take x‑ray.


- Incomplete root formation more favorable prognosis.


-Do not reimplant primary teeth.  If the tooth is intruded, watch for 

                reeruption in 3-4 weeks.  if no movement, extract.  If the tooth is displaced out 

                of the bone, extract.  If there is a crown root fracture, extract the crown if 

                not easily retrieved, the root should resorb.  OBSERVE CLOSELY! 

A.
Avulsed tooth:


‑ probably did not hurt the alveolus.


B.
Subluxated may not need tr.


C.
Luxated:


‑ reposition and stabilize 7‑10 days.


D.
Intruded:


‑ crushed alveolus.



‑ passively re‑erupt.



‑ pulpectomy.



‑ if primary tooth extract.


E.
Root fx:


‑ stabilize 2‑3 months.



‑ rigid splint.



‑ healing:




‑ fibrous union.




‑ callous formation.




‑ osseous, PDL btw segments, wide separation.




‑ granulation tissue, worst kind healing.


F.
Ask parent what tooth looked like before trauma:


‑ looks like extrusive luxation may be subluxated.



- Intruded primary tooth allow to re‑erupt by itself:



‑ if ling intrusion toward perm tooth extract.


G.
Electrical burns:


‑ edema, spontaneous bleeding.



‑ need to retract commissures so they don't heal contracted

XII
CARIES (3 Theories)


A.
Acidogenic theory:


‑ bacteria attack minerals of tooth.



‑ cause it to dissolve.


B.
Proteolytic theory:


‑ bacteria attack protein matrix.



‑ as matrix breaks decalcified areas break off with it.


C.
Chelation theory:


‑ Ca++ bind with bacteria and is removed.


D.
Bacteria:


(1) Lactobacillus ‑ pit and fissures.



(2) Strep mutans:




- pits and fissures




‑ smooth surface.




‑ baby bottle caries have high strep mutans.




‑ new borns do not have strep mutans.




- produces glycans which are sticky and more bacteria attach.




‑ metabolizes sucrose which is fructose and glucose.



(3) Actinomycosis viscoses(?)- root surface


E.
Bacteria attachment:


(1) Sticky stuff:




‑ salivary glycoproteins.




- strep mutans produces glycans which are sticky.



(2) Cell membrane:




‑ neg charge of pellicle.




‑ positive charge of bacteria cell membrane.



(3) Pit and fissures:




‑ mechanical attraction.



(4) Fructose:




‑ more intercellular energy stores.




‑ produce own energy source and sticky stuff.



(5) Strep mutans:




‑ produce acid intercellular polysaccharide.




‑ is its own internal food source.




‑ produce extracellular polysaccharide.




‑ glycans are sticky.


F.
Incipient caries:


‑ fluoride can remineralize.



‑ surface zone is intact.



‑ subsurface zone starts to demineralize.



‑ surface is porous.



‑ when surface cracks and breaks down remineralization no longer 

                                 possible.


G.
Saliva:


‑ protects teeth physically.



‑ washes away bacterial components from tooth.



‑ lubricates, cleans.


H.
Nursing bottle caries:


‑ maxillary anterior teeth.



‑ do not use bottle as pacifier.



‑ at age 12 months give juice in a cup.

XIII.
OPERATIVE

A.
Maximum Dose of Local Anesthetic


- Xylocaine: (36 mg per carpule)



‑ 2 mg/lb = <2 carpules for 30 lb child.



- xylo/mepivicaine max = 4mg/kg


B.
Morphologic Differences Between Primary and Permanent 

                              Dentition


1. cervical ridge incisors more prominent labially lingually in primary.



2. crowns and roots primary molars more slender mesiodistally in 

                                   cervical 1/3.



3. buccal cervical ridge in primary molars more prominent.



4. roots primary molars relatively longer and more slender.



5. buccal and lingual surfaces above cervical curvature flatter in 

                                   primary making occlusal narrower.



6. primary lighter in color.



7. Pulp chambers large just after eruption.




‑ follows outline of crown.




‑ examine btw x‑ray before operative procedures.




‑ pulp horns higher and closer to surface.

C.
Restorative Options


1.
Amalgam:




‑  Class I or Small Class II




- Minimal caries risk 




- Rounded line angles, beveled grooved axial pulpal line angle 

                                               and flat gingival floor




- Highest failure in Class II prior to age four



2.
SS Crown:




‑ extensive caries.




‑ > 2 surfaces.




‑ pulpal therapy.




‑ patient does not have good access to dentist.




- Class II lesions on young patients




- High caries risk




- During preparation, use minimal reduction.  Common error in 

                                                prep is ledging.  retention more dependent on cement than prep.  



3. Composite/Glass Ionomer




-Indications- anterior caries, esthetic concerns




- Class I posterior restorations




- Strip Crowns 




- PRR Composite/ Sealant combination 

prevention and infant oral health

Guidelines for first exam

   - AAPD and ADA = age 1 year

   - AAP = age 3 years

Infant exam - Family dental history

                                     - Maternal post-partum patterns of sugar consumption were 

                                        associated with caries rate in children

                                     - Mothers and infants have similar sugar consumption

                                     - Mothers with high strep mutans counts have highly infected 

                                        children

                             - Die t 

                                      - Most parents still think in terms of “good food/bad food”

                                      - Number of acidogenic exposures/day is more important

                                      - Wean child by age 12 - 14 mos from bottle (use sipper cup)

                                      - Never put a bottle in bed with the child

                                      - Don’t use the bottle as a pacifier all day

                             - Oral hygiene  (clean  following all meals)

                                       - Parents must take responsibility for child’s OH until the child is 

                                          age 6 or 7.

                             - Dietary fluoride

· Trauma and safety

A Review of Pediatric Dentistry

PREVENTIVE DENTISTRY

I.
Exam Schedules:

A.
First exam 

1. ADA, AAPD, & ASDC (by 12 months of age)

a.   Why so early?

2.
NIDR:  2 years

3.    AAP:  3 years

II.
Caries Experience/Prevalence:

A.
1971-74 NCHS Survey: 28% caries free perm teeth

B.
1979-80 NIDR Survey:  37% caries free perm teeth between 5-17 yrs, of which 



                                84% pit/fissures perm teeth

                                              16% smooth surfaces perm teeth

C.
1986-87 NIDR Survey:  50% Caries free perm teeth









   DMFT: 3.76
dmft: 3.91 

D. 1988-91 NHNE Survey: 55%  of school children have caries free perm teeth

                                              40% 10 yr olds have primary caries

                                              80 % of caries in 20% of children

E.    Head Start children have high caries risk (30-89% - high S. mutans levels)

  F.  Crall (PD12:233)  Caries is multifactoral:  Single parent (+), fluoride (), 

               insurance (-), gender (0), mom at home (0). 

               Effect on caries rate (+)=increased, (-)=decreased,  (0)=no change

            G.    Four factors that influence caries development: Time, microorganisms, teeth,

                                                                                   carbohydrates (Venn diagram).

                                                                                   Saliva is a contributing factor.

III.
Nursing Bottle Caries Syndrome (NBCS, BBTD, ECC, Bottle Mouth):
A.
Diagnosis/caries pattern: smooth surfaces, max incisors

B.
Etiology:  frequency, intensity, and duration of exposure to fermentable carbos

C.
Caries model:  Fermentable carbo  +  plaque  +  susceptible tooth surface + time

D. Age of infectivity:  19-28 months of age, maternal in origin (mother’s saliva Strep mutans- vertical transmission - justifies first exam by 1 year).

IV.
Fluoride:

A.
Relative Basis for Efficacy: 


1.    Enhances remineralization/post eruption enamel maturation


2.    Inhibits acid production


3.    Decreases acid solubility (demineralization -16%) 


4.    Bactericidal activity with high concentrations 


5.    Improves surface morphology (minimal effect)

B. Effectiveness of Fluorides: Mainly for smooth surface protection

1. Water fluoridation: 60%

2.    School fluoridation: 60%

                      3.    Tablets: 40%

4. Rinses:  30%

                      5.    Toothpaste:  30%

6. Fluoride varnishes:  50%

             C.     Systemic Therapy:   (0.05 mg/kg/day where 1ppm = 1 mgF/L)

1.
Water fluoridation: optimum levels dependent on annual mean maximum daily temp


Water conditioners: may decrease fluoride concentration below optimal levels

2. Supplementation schedule in mg of F per day (where water F level is < 1ppm)

Have water assayed prior to Rx F

Bottled water may have varied amount of fluoride concentrations 

3. Exclusively breast or prepared formula-fed infant (> 6 mo.) will require F supplements

4. Food and milk decrease the F supplement uptake

MOST CURRENT FLUORIDE SCHEDULE:
The Dietary Fluoride Supplement Workshop of January 31 - 1 February 1994 was co-sponsored by the ADA, the American Academy of Pediatrics, and The American Academy of Pediatric Dentistry.   The recommended fluoride supplement schedule is as follows:

AGE
< 0.3 ppm  F
0.3 - 0.6 ppm F
> 0.6 ppm F

Birth - 6 months
0
0
0

6 mo. - 3 yrs.
0.25
0
0

3 yrs. to 6 yrs.
0.5 mg
0.25 mg
0

6 yrs. to16 yrs.
1.0 mg
0.50 mg
0

             D.     Topical Fluoride Therapy:

                      1.    Efficacy depends on potency, frequency, duration 

                             a.   Low doses at high frequency is currently believed to be the best method

2.
Routine office applications:  high potency & low frequency

a.
2% NaF:  4 applications over 2 weeks at 2-3 yr intervals  (10 mgF/ml)

b.
8% SnF2 for 4 min Gel or Powder (20 mgF/ml)

c.
1.23% APF for 4 min (thixotropic gels)  (12.3 mgF/ml)

d.    Foam vs Gel  (0.6-0.8 mg/tray  vs  3-4 mg/tray)  

3.
Home or school programs: high frequency & low potency

a.
0.2% NaF weekly 1 min rinse (1 mgF/ml)-most rinses are with 10 ml

b. 0.05% NaF daily 1 min rinse (0.25 mgF/ml) high alcohol concentration (+20%)


                                                       0.2 mgF/ml bid offers better protection

c.
0.4% SnF2 gel, daily in trays or brush  (1.0 mgF/ml =1000 ppm)

d. Toothpaste (1000ppm is 0.1% F):  one 9oz tube has 270 mg F 



E. Toxicity - National Academy of Sciences (ADA News, Sep 6, 1993) - no link to 

                        health problems

1.   Chronic (may result in fluorosis) - EPA  has a ceiling of 4ppm F in drinking water

a.
Dean's classification (0-4 scale) 

-  None [0] (59% of population at optimal fluoride will exhibit no fluorosis)

-  Questionable [0.5]  

-  Very mild [1]  - 7.4 % of population at optimal dose


-  Mild [2] >25%, <50% of surface with opaque defects - (> 1.2 ppm)


-  Moderate [3] Brown stains present - (2 ppm)

-  Severe[4] pitting & attrition problems - (> 2-3 ppm)

                             b.    No decrease in dmfs or DMFS with levels greater than 0.7 ppm

c. May occur to primary dentition mainly to molars 

-  Less severe and prevalent than in perm dentition

    -  Due to postnatal exposure     

d. Fluorosis occurs during the maturation process  

- For perm incisors, age 18-30 mo is the critical period.

2.
Acute

a.
CLD (certain lethal dose) estimated:  32-64mg/kg or 71-140 mg/kg (different sources)

b.
PTD (probable toxic dose):  5 mg/kg; 50 mg F for the average 10 kg (2 yr old)

c. Toxicity at low doses leads to gastric irritation (nausea, vomiting) 

-  Hypocalcemia & hyperkalemia at high doses leads to convulsions, cardiovascular   

arrhythmia, comatose, death

d.
Treatment for fluoride overdose:

-  Less than 5 mg/kg:  oral Ipecac syrup, calcium (milk) and observe

-  More than 5 but less than 15 mg/kg:  induce vomiting; oral soluble   

   calcium (milk, calcium gluconate, or calcium lactate) & admit to hospital

-  More than 15 mg/kg:  admit to hospital immediately, induce vomiting,

   monitor cardiac function, 10% calcium gluconate solution IV, monitor

   electrolytes


 e.   Packaging restricts fluoride products to have < 250 mg NaF.


V.
Sealants:

              A.    Efficacy due to physical obstruction of pits and fissures

              B.    May be used over sites with incipient, active caries

              C.    Effective for primary teeth 

              D.    Fluoride releasing sealants 

   E. Sealant failure occurs during first year, check closely and repair
              F.    Dentin Bonding Agent improves sealant bond in wet environment 

              G.   Timing:  Increase failure (54%) with occlusal gingival tags

VI.  Antiplaque mouthrinses: 

               A.   Used for those who are at a high caries risk

               B.   Active ingredients:  (Sanquinarine, chlorhexadine, and a phenolic compound)

VII.
Child Abuse:  2000 deaths/year;  1 million reported cases, 625,000 substantiated yearly.

A.
Legal requirement to monitor and refer/report  (child abuse screening exam)

               B.   Diagnosis:

1.
Torn frenum in non ambulatory child under 12 months 

2.
Long bone fx  (especially twisting)

3.
Failure to thrive

4.
Subdural hematoma

5.
Inconsistent or unreasonable history of injury

6.
Multiple burns

7.
Bruises in varying stages of healing

8.    Bite marks 

C. Considerations:  Inappropriate behavior (parent/child), Inappropriate clothing

D. Investigate if punishment resulted in bruising, required medical tx, used fist or kicked, repeated blows,  

       delivered before child learns to walk, administered >3x day, vigorous shaking


E.    Dental Neglect

GROWTH & DEVELOPMENT/INTERCEPTIVE ORTHODONTICS

I.
Tooth Identification Systems:

A.
Universal system: 1-32 and a-t (A-T), placing a “d” after the primary tooth number  

B.
Palmer system: 1-8 and a-t (A-T), midline back by quadrant used to describe groups of teeth. (Commonly used by orthodontists)

C.
International system:  

a.
Permanent:  quadrants 1-4 (clockwise) and teeth 1-8 (front to back)

b.
Deciduous:  quadrants 5-8 (clockwise) and teeth 1-5 (front to back) 

Universal
Palmer
International

#14
6
26

II.
Calcification and Eruption: 

A.
Kronfield and Logan "Chronology of the Human Dentition"  1935

B.
Lunt and Law-1974 (modification to above chronology) 

1.
2-6 weeks earlier for initiation and calcification

2.
Modified sequence of calcification:  a, d, b, c, e

3.
Increased calcification of primary molars by birth

4.
Later eruption schedule (+2 months)

C.
Deciduous

1. Calcification initiated at 4-6 weeks in utero and completed by 1-12 mo pp

2. Root completion is 1.5 years post eruption

D. Permanent

1. Calcification initiated: 

Time
Maxillary
Mandibular

Birth
6's
6's

4 mo
1,3
1,2,3

10-12 mo
2 
-

2 yrs
4,5
4,5

3 yrs
7
7

8 yrs
8
8

       2.   Root completion is 3 years post eruption

               3.  Crown calcification completion is approximately half of the age of that 

      tooth’s eruption.

 E.
Eruption sequence:

                      1.  Deciduous


     Maxilla:  ABDCE       Mand:  ABDCE

                      2.  Permanent:

                           Maxilla:  61245378    Mand:  61234578



 F.   Eruption starts when root begins to form (PD lig/bone resorption)                                                 


 G.   Emergence when ½-2/3 root present

III.
 Occlusion Classification/Terminology & Principles of Transition

        A.   Primary 2nd molar terminal plane relationship: (Baume-1950) 

                     1.   The distal surface of this tooth determines the primary molar relationship 

              2.   75% of permanent first molar End to End relationships will develop into Class I 

Primary Terminal Plane
Initial perm molar relationship
Final occlusion

49% Mesial step
1 % Class III
3% Class III

37% FTP
27 % Class I
59% Class I


49 % End On


14%  Distal step
23 % Class II
39% Class II

               B.   Primate space:  

                      1.   Mesial to the max primary canine and distal to the mand canine

               C.   Early (mesial) shift (1’st perm. molar eruption closes posterior (primate) spacing) 


 D.   Late (mesial) shift occurs when the second perm molar erupts and causes the first perm 

                      molar to shift mesially into the leeway space.

 E.   Leeway space:  Difference between the sum of M-D width of C, D, & E 

       and their succeeding, perm teeth.  Max:  0.9 mm/side; Mand:  1.7 mm/side

                F.   Incisor liability : The difference between the M-D width from the perm incisors and the primary teeth 

       they replace to include any interproximal spacing. Max:  7.6 mm,     Mand:  6.0 mm.

               G.   Arch Changes 6-18 yrs 





Mandible

Maxilla
Arch Width

Intercanine
+ 3 mm
+ 5 mm

Intermolar
+ 2 mm
+ 4 mm

Arch Length
- 1 mm
< 1 mm decrease

Arch Circumference
- 4 mm
+ 1 mm

H.
How do we arrive at a final molar relationship?

1.
Differential shift during transition (late mesial shift) and

2.
Differential jaw growth (mainly occurs posteriorly)

I.
Arch Circumference greatest at age 3 years.

IV.          Space Requirement Prediction/Mixed Dentition Analysis:

A.
Moyers (1973)  Measure width of 4 lower perm incisors, enter value in table.

1. Original analysis Rx use of 75% level  (others Rx use of 65% level)

               B.   Hixon-Oldfather (1958) Most Accurate:  (Refined by Bishara and Staley-1984) 

1. Sum (widths of lower 1, 2, 4, & 5) (1&2 actual) (4&5 x-ray) used to enter on a  

                             predictive table 

C.
Kaplan-Smith:   Width of lower central + 4 & 5 (x-ray);  enter table 

D. Curve of Spee:  Steeper curve = greater crowding.  Allow 1mm for each mm of 

       curve.

V. Serial Extraction:

A.   Allows for the transfer of incisor crowding posteriorly to the premolar extraction sites 

B.
Normal extraction sequence:  c's then d's then 4's

C.
Tweed variation:  d's then c's then 4's

D.
Indications:  Class I canines and molars, severe crowding (> 6 mm per quad), normal overbite and overjet (2 mm each), normal eruption sequence, & 7-8 yrs old, full profile.

E.
Tx results in increased overbite.  LLA required to prevent ling dumping of incisors

F.
Complications:

1.
Do not use on a non Class I case

2.
Misdiagnosis:   Space requirements

3.
Lack of Orthodontic follow up

VI.
Crossbites:

A.
Anterior in Primary dentition:  Treat at this time if behavior is not a factor, otherwise wait until mixed dentition.  If the patient is 4.5-5 yrs old, may want to wait for the perm dentition to erupt

B.
Posterior, in Primary dentition:  Treat unless behavior is an issue. Do not treat at 5.5-6 years of age, due to first perm molar eruption;  treatment during their eruption, may allow them to erupt into a crossbite relationship.

1.
Functional mand shift (appears unilateral clinically):  (midline shift from CR to CO).  Usually due to maxillary bilateral constriction or an occlusal interference.

2.
Bilateral, nonfunctional mand shift: (no midline shift); most likely skeletal in nature.

C.
Treatment appliances:

1.
RPE's  (2-4 weeks)  vs slow  (2-6 months).  This appliance causes more palatal expansion.

2.
Slow:  W-Arch (Porter appliance), Quad helix.  Used at a young age(<9 yrs) these appliances may cause palatal expansion.  When used at older ages, they mainly lead to dental tipping.

D.
 Mid-palatal suture fuses in early teen years (13-16)

E. Anterior, in Permanent dentition-Treatment should be done ASAP.

F. Posterior crossbites with mand functional shifts should be treated because they may result in future adult facial asymmetries and possible TMD problems.

VII.
Ectopic Eruption

A.
Most common:  lower perm incisors 

1.
Perm incisor erupts lingual to primary incisor

2.
Lateral incisor eruption may cause resorption of primary canine’s root

B.
Permanent first molars:  incidence:  2-3 %  (mostly in maxilla)


1.
66% self-correct

2. If not self corrected by 7-8 yr of age, active treatment indicated

3. Optimum positioning of erupting molar dictates treatment method

a. Treatment options:  Separator/metal spring mesial to erupting molar, Holterman fixed 

       appliance to distalize the perm. molar

VIII.
Diastema/Frenum Problems:

A.
Size of diastema at eruption of centrals is poor indicator of final size

B.
Best prediction is following eruption of laterals

C.
80% of diastemas equal to or less than 2 mm will close after eruption of perm canines (age 12)

D.
Active tx should follow completion of eruption of max canines

E.
If surgery is indicated it should follow orthodontic closure

SPACE MAINTENANCE (SM)

I.
Principles

A.
Passive preservation of M-D space following premature loss of primary tooth to prevent the compromise of the succedaneous tooth eruption.

B.
Indicated when clinically significant space loss will likely occur

C.
Contraindicated when inadequate space currently exists or follow-up is uncertain 

D.
May utilize either fixed or removable appliances

E.
Most space loss occurs within 6 months of tooth loss; it may also be due to interproximal caries

F.
Perm teeth erupt when approximately ½-2/3 of root is formed

G.
Primary molar loss before 7 yr of age will retard eruption; after 7 will accelerate eruption (generally)

II. Primary incisors  (Loss is primarily due to trauma and secondary to caries) 

A. Concerns:

1. S/M

2. Function

3. Speech

4. Esthetics   

B.
Mand:  No SM necessary  

C.
Max:    No SM necessary after max canines have erupted  

III.
Primary canines

A.
Unilateral loss dictates extraction of antemere to prevent midline shift

B.
Max:    No SM necessary

C.
Mand:  Lower lingual arch to prevent incisor lingual dumping

IV.
Primary First Molars (loss is primarily caused by caries)

A.
Max and mand:  SM is necessary if loss is before stable occlusion of perm. 1st molar

B.
Band and loop for unilateral loss or LLA for bilateral loss

V.
Primary Second Molars

A.
Most critical of all space loss situations

B.
Always needs SM (unless 2nd premolar eruption is imminent)

C. After 1st perm molar eruption

                      1.   LLA is appliance of choice

                      2.   Band and loop if it is unilateral

        D.   Prior to the eruption of the 1st perm molar 

              1.   Distal shoe appliance

VI.
Appliances

A.
Band & loop (generally E to C)

B.
LLA (mand):  6 to 6 or E to E

C.
For max: TPA (transpalatal appliance) or Nance: 6 to 6 or E to E

D.
Gerber appliances  (prefabricated band/crown and loop)

1.   Narrow buccal-lingual dimension often prevents eruption of premolar

2.   "Tipping" within the space being maintained

3.   Advantage is "direct" fabrication method

E.
Removable appliances:  Loss/destruction, and compliance are major concerns

               F.   Distal shoe  (guides eruption of 1st perm molar;  invasive: contraindicated for 

       patients at risk for endocarditis)
RESTORATIVE  DENTISTRY
I.
 Amalgams

               A.   Indications:  Minimal caries hx or risk; class I or small class II's

 B.   Rounded line angles, beveled-grooved axial pulpal line angle, flat gingival floor

        C.   Pulpal floor depth 1.5mm, axial wall 0.5 mm into dentin isthmus no more than 1/3 B-L intercuspal 

                      width

               D.   Proximity to exfoliation should determine amalgam vs SSC

        E.   Primary tooth enamel rods run occusal-gingivally

                     1.   Gingival floor should parallel these rods to avoid unsupported enamel rods

                           a.   M-D gingival seat width is 1 mm  

               F.   Varied failure rate for class II restorations

               G.   The back to back amalgam

II.
Stainless Steel Crowns:

A. Indications:  Gross caries/high caries risk hx, pulpotomized/pulpectomized teeth, class II lesions on  

                            young patients with high caries risk, 3 surface tooth decay, hypolastic/hereditary  

                            anomalies, mentally challenged patients with poor OH, abutments for SM (relative  

                            indication)

B.
Types: Precontoured/festooned vs flat contours

C.
Prep:  Minimal reduction (1-1.5 mm)

D.
Common error:  "ledging"  margin must be subgingival and feather edged.

E.
Retention more dependent on cement than prep; but also depends on the crimping of the gingival portion of the crown.

F.
No significant difference in retention between PCA, glass ionomer, ZnPO4 cements

G. New esthetic "white" crowns - problem:  facings break off

III.
Composite/glass ionomer:

A.
Indications:  anterior caries, esthetic concerns

      1.   Used in combination with acid etch techniques; moisture control is important 

                     2.   Modified class III prep (Doyle-1967): Lingual and/or labial locks

               B.  Class I and II posterior restorations

                     1.   Use conventional conservative preps with bevels

                     2.   Studies with resins show marginal leakage after one year

                     3.   Initial two year clinical study show vitrimer to be equal to amalgam

                     4.   Glass ionomer releases F, has a chemical bond

                           a.   Susceptible to fracture and occlusal wear

C.   Strip crowns: breakage is a clinical problem, do not use in a deep bite anterior occlusion.

D. Preventive Resin Restoration (PRR):Composite/sealant combination 

E. Sandwich restorations (resin bonded or vitremer bonded amalgam) decrease microleakage in vitro.

ENDODONTICS/PULP THERAPY FOR PRIMARY TEETH
I.            History:  

       A.   Healthy, non medically compromised patient

       B.   Testing:

              1.   Percussion, symptoms (pain), mobility are reliable signs

              2.   Pulp testing, thermal sensitivity, radiographic signs are often not reliable

II.
Pulp Capping:  (inactivates the minimal vital remaining bacteria)

A.
Indirect pulp caps:  same indications and technique in both primary and perm teeth

                     1.   Maintains pulpal vitality; no signs and symptoms of pulpal degeneration

                     2.   Ca(OH)2 and ZOE  

                     3.   Re-entry is not advocated or required

                     4.   Require a stable restoration (SSC)

B.
Direct pulp caps:  (for small, non-carious exposures)

                     1.   Ca(OH)2 is medicament of choice

                           a.   DBA may be used with varied success

                     2.   Not encouraged for primary teeth, pulpotomy is advocated

III.
Pulpotomy:

A.
Removal of affected/infected coronal portion of pulp and tx of exposed healthy radicular pulp tissue

B.
Indications:  exposed, vital pulp with absence of irreversible inflammation in apical pulp.  Tooth should be asympotmatic without periapical pathosis or clinical parulis.

C.
Contraindications:  irreversible inflammation in apical pulp

1.   Evidence of furcal or apical pathosis    

                      2.   Hx of spontaneous pain

3.   Swelling, fistula

                      4.   Mobility

5. External/internal root resorption

6.
Excessive hemorrhagic from amputated apical pulp tissue

7.
Patients at risk for endocarditis

                      8.    < 2/3 of root remains
9. Usually not done with anterior teeth because pulpal chamber floor is difficult to denote clinically.
               D.  Classic Technique:

1.
Removal of coronal pulp with round slow speed bur

2.
Hemorrhage control of remaining pulp in canals with dampened cotton pellet

3.
Fixation of apical pulp tissue:  (formocresol (FC){1:5 dilution}-vaporized pellet for 5 minutes)

4.
ZOE fill in pulp chamber followed by cementation of a SSC 

 E.
Concerns:

1.
Clinical success (70-97%).  FC mummifies pulpal tissue, even though inflammation persists.  

2.
Systemic absorption of FC with tissue binding/necrosis/immunologic/mutagenic response 

 F.
Suggested modifications/alternatives:

1.
Use of 1:5 concentration of FC (Buckley's solution)- 3 parts glycerin and 1 part water combo then add 1 part Buckley’s to make a 5:1 dilution. Has equal efficacy to full strength and less toxic risk

2.
Shorter fixation period (5 min)

3.
Use of gluteraldehyde


a.   Mild Fixative (optimal time and concentration is still unknown)


b.   Low antigenic


c.   Less penetration, less tissue binding.


d.   Less necrosis 


e.   Not toxic (eliminated by urine and conversion to CO2 gas)

                             f.   Gluteraldhyde not available from dental suppliers.  Must be mixed fresh at 

                            this point.  The recommended dilution is yet to be established and FDA 

                            approval is questionable. 

                     g.   18-42% failure rate 

4.
Partial pulpotomy with Ca(OH)2 pulp cap (Swedish technique) 83% success


Reported 53% - success Ca(OH)2 with classic amputation (high rate of internal resorption)

 5.   Ferric sulfate, electrocautery, and lasers have not been used as much clinically but may serve as 

       treatment options as research is demonstrating.

a.   Ferric sulfate is a hemostatic agent and has less success rate than that of FC

IV.
Pulpectomy/Obturation:  (for chronic radicular pulpal inflammation or necrosis)

A.   Goal is to maintain primary teeth that would otherwise be lost


       1.   Is a viable treatment option for primary teeth  (50-80% success)

B. Contraindications:  

                      1.   Medical compromise (endocarditis)

                      2.   Gross root structure is absent

                      3.   Advanced internal/external root resorption

C.   Complicating factors:

1.   Anatomy of canal system in primary teeth

2.   Thinness of root walls and pulpal floor, easy to perforate

3.   Curved roots of molars

4.   Cooperation/behavior of patient

D.
Filling materials:

1.   No succeeding tooth:  gutta purcha

                      2.   With succeeding tooth:  ZOE, not IRM or other reinforced cement

3.   Iodoform paste, Calcium hydroxide (?)

E.
Must have 100% root and apical closure.  

               F.   Increased incidence of hypoplasia in permanent successor?  

        G.   Reserved for important space management cases.  i.e. for a second primary molar prior to the eruption

of the six year molar.

V.
Apexification/Apexogenesis  (for permanent teeth with open apicies)

A. Apexification: To induce an apical stop for non-vital teeth

                     1.   Termed “Frank technique” 

                     2.   Clinical and radiographic signs of periapical reaction

                     3.   Ca(OH)2 is replaced every 6-12 mo until root closure is achieved

                     4.   Require conventional RCT post apical stop formation

       B.   Apexogenesis:  (induces continued root length development with direct contact of Ca(OH)2) 

              1.   (Cvek technique-vial pulpotomy):  For vital teeth

              2.   Affected coronal pulp tissue is removed with a round diamond bur

              3.   Ca(OH)2 – i.e. Pulpdent is placed on the vital pulpal tissue

              4.   Conventional endo with gutta percha is done after root development is complete

BEHAVIOR   MANAGEMENT
I.
Classification of Behavior:

A.
Clinical classification

                      1.   Cooperative

                      2.   Non cooperative

                      3.   Potentially cooperative

                      4.   Precooperative

B.
Frankl Behavioral Rating Scale

1.
(--)
Definitely negative:
Refusal of Tx, overt/forceful negativism

2.
(-)
Negative

Reluctant, sullen, withdrawn, whining 

                                                                (tx is able to be accomplished)

3.
(+)
Positive

              Acceptance of Tx but reserved & cautious

4.
(++)
Definitely positive
Good rapport with DDS.  Interested in Tx

II.
Techniques - consented (written and verbal) by parent

A. Pharmacological

                      1.   Oral/inhalation sedation

                      2.   General anesthesia 

B. Non-pharmacological

1. Tell-show-do

2. Positive reinforcement

3. Voice control

4. Distraction

5. Non verbal communication

6. Physical restraint

7. Hand over mouth (HOM)

III. Informed Consent (IC)

A. Legal issue that protects and informs the patient; the right that a mentally competent adult receives to 

       consent to treatment that is to be done.

B.   Risks of tx, risks of no tx, and tx alternatives 

C.   All treatment requires consent

D.   All consent must be informed

               E.   Implied vs expressed consent

                     1.   Implied:  determined by the patient’s willful behavior

                     2.   Expressed:  written as well as oral

               F.   Oral vs written consent

                     1.   Written IC - most substantial; protects from litigation  

IV. Conscious Sedation  

A. Patient is able to maintain a patent airway spontaneously and is able to respond to verbal and physical 

Stimuli

B. Indications:

1. Age

2. Mental/physical challenge

3. Medical problems

4. Treatment requirements  

C.
AAPD guidelines for conscious sedation (requires proper training, personnel, facilities, equipment)

D.
Major problem is respiratory depression leading to CV problems  

E.
Medications:

1.
Chloral hydrate (most common sedative/hypnotic used in Pediatric Dentistry)

a.
Non-barbiturate:  PO dose:  25-40 mg/kg;  Max - 1 gm

b.
Onset:  P.O.- 30 min. Duration: 5 hours.  Peak effect: 1 hour

c.
Sedative/depressive effects are additive to other agents including local anesthesia.

d.
No reversal agent available; overdose requires direct physical support

e.
Metabolite (therapeutic agent) is trichloroethanol

f.
High degree of gastric irritation

g. Most often used in combination with other drugs (#3 below)

h. Relaxes the tongue which may drop back against enlarged tonsils and cause airway blockage

2.
Meperidine (Demerol) 

                             a.   Most common narcotic agent used

                             b.   May cause repiratory depression, apnea, hypoxia

c.   Dose:  1-2.2 mg/kg (1 mg /lb) not to exceed 100 mg (alone)  

d.   Action reversed by naloxone (Narcan)

e.   Potentiates actions of (1 and 3)

3.
Antiemetic-antihistaminic sedatives (antianxiety and sedative/hypnotic properties)

a.
Diphenhydramine (Benadryl)  1 mg/kg with narcotic

b.
Hydroxyzine (Atarax, Vistaril) 1-2 mg/kg with narcotic

                      c.    Promethazine (Phenergan) 1 mg/kg (0.5 mg/lb) with narcotic

                F.   Nitrous Oxide

1. Properties:

a. Heavier than room air

b. Can be titrated

c. Reduces the amount of other drugs needed

d. Sweet odor

e. Colorless gas

f. Nonallergenic

g. Inorganic

h. Nonflammable

2. Pharmacology:

a. Low blood/gas partitian coefficient

b. Low solubility

c. Not metabolized

d. No effect on organ systems

e. High concentration gradient drives rapid uptake and exit

f. Toxicity: 

· Staff 

*  Spontaneous abortion, congenital anomalies, decrease in pregnancy rate

· Patient

*  None; transient effect on DNA synthesis, avoid in 1st and 2nd trimester of pregnancy 

3. Diffusion hypoxia:  Occurs when N20 is withdrawn without giving 100% oxygen. The N20 diffuses from the bloodstream into the lungs and dilutes the oxygen content there.  As the N20 is breathed off, it carries with it CO2 and O2 and this depresses the respiration drive, leading to hypoxia.  To avoid this, the patient should be given100% for 5 min post N20 usage.

4. Complications:  Nausea, vomiting, shivering, psychotic reaction, sexual dreaming, abuse

G.   Monitoring

1.
Minimal equipment for oral conscious sedation: precordial stethoscope, BP cuff , pulse oximeter

2.
Periodic: BP, respirations, and pulse

3.
Current standard of Care:  Dynamap and pulse oximeter

4.    For deep sedation, a dedicated individual must monitor patient vital signs.  A capnograpgh is 

       recommended

5.   For N20 run at less than or equal to 50%, no monitors are required

H.   Kids are not just little adults:
               1.   Large heads, short necks, large tongue, more internal fatty soft tissue, narrow 

      nasal passages.

2.   Larynx is more cephalad and anterior. Glottis at C3-4 (adult C4-5) 
               3.   Epiglottis is long and stiff, protrudes posteriorly at 45 degrees.

               4.   Narrowest portion of airway is at cricoid ring which is above cords, therefore kids are more 

      prone to obstruction from swelling after intubation

5.   Angles of main stem bronchi from trachea are equal.

6.   Fewer lung alveoli: 20 million at birth -300 million at age 8 yrs.

7.   Higher metabolic rate results in greater alveolar ventilation than adults.  

                      8.   Functional residual capacity (FRC) much lower in the pediatric patient.  More prone to arterial 

      hypoxemia.   Supine position decreases FRC 20 - 30 %.  

                      9.   Metabolic demand for oxygen 60% greater in children, hypoxemia develops rapidly.  Bradycardia 

      initial response to hypoxemia.  Treat with 100% oxygen.

PATHOLOGY
I.
Down Syndrome

A.
3 types:  Trisomy 21 (95%); dislocation of Chrom 21 (4%); Mosaic (1%)

B.
Physical findings:  simian crease (palm crease); cardiac defects: 25-35%; flat nasal bridge; epicanthal folds; upward slanting palpebral fissures

C.
Oral-facial:

1.
Deficient maxilla resulting in pseudo Class III

2.
Relative macroglossia, scrotal tongue

3.
Low caries rate 

4.
High incidence of periodontal disease

5.
Delayed eruption

6.
Missing teeth

7.
Misshapen, small, hypoplastic teeth

D.
Mentally challenged

II. Premature Exfoliation:  Cherubism, Acrodynia, Hypophosphatasia, Pseudohypophosphatasia, Cyclic Neutropenia, Hyperpituitariam, Juvenile Diabetes, Progeria, Histiocytosis 

III.
Delayed Eruption:  Down syndrome, Cleidocranial Dysostosis, Hypothyroidism, Hypopituitarism, Achrondroplastic Dwarfism, Fibromatosis, Ellis Van Creveld, Gardner's syndrome, Ricketts

IV.
Supernumerary teeth

A. Mesodens

                      1.   Most common supernumerary tooth

                      2.   Anterior maxilla  

2. Incidence (1-3%)  (2:1 for males)

3. Extraction is recommended.  Timing of extraction is determined by degree of interference with eruption and maturity of perm. teeth in area.  A dentigerous cyst, pericoronal space ossification, or permanent crown resorption may occur if mesodens not removed.

4. Upright vs inverted

                             a.   Inverted grow towards the nose (nosey tooth)

                             b.   Most are located palatal to the centrals

B. Found in Apert, Gardener, Down, Crouzon, Oral-Facial-Digital syndromes, cleidocrainal dysplasia,

       Sturge-Webber disease

V.
Eruption Hematoma:  

A. Enlargement of follicular space around crown of erupting primary or permanent tooth

1. Tooth secondary to accumulation of tissue fluid or blood

2. Usually deep blue color

B.
Tx:  none; Will rupture spontaneously


VI.
Infant Dental Abnormalities:

A.
Natal (at birth) and Neonatal (within 30 days of birth) teeth

1.
Usually lower primary incisors (85%) (rarely supernumerary tooth)

2.
Tx: none if tooth is not likely to exfoliate (aspiration) or cause ulceration

3. Riga-Fede:  Ulceration of ventral surface of tongue due to irritation of incisors while nursing

4. Natal:Neonatal (3:1)

B.
Inclusion Cysts

1.
Epstein's Pearls: trapped epithelium in midpalatal raphe
2.
Bohn's Nodules:  trapped mucous gland tissue on buccal and lingual of ridge

3.
Dental Lamina cyst:  Remnants dental lamina on crest of ridge

4.
No tx required for any of above:  Spontaneous resolution

C.
Congenital Epulis of the Newborn  

1.
Pedunculated lesion (may be several cm in diameter) on ridge in area of max incisors

2.
Spontaneous regression within first year is common.  Observation indicated.

3.
If surgery is indicated due to a feeding problem, wait after 8-10 days of age.

D.
Alveolar Lymphangioma

1.
Blue domed, fluid filled lesion on the alveolar ridge

2.
Incidence: 3.7% in black children

3.
Tx:  observation for spontaneous regression.  Excise after 6 months.

E.
Median Alveolar Notch

1.
Notch in the max alveolus, not a true cleft  (connective tissue defect)

2.
More frequent in blacks

3.
May result in a diastema 

F.
Neuroectodermal Tumor of Infancy

1.
Melanotic pigmented benign tumor appearing within first year of life usually in anterior maxilla

2.
Destructive, radiolucent lesion: (floating teeth)   Tx:  Conservative excision.

                      3.    High urinary levels of Vanilmandelic acid (common with neural crest tumors)

4. 90% in females

5. Low to no recurrence

VII.
Tooth Development Abnormalities

A.
Conjoined Teeth

1.   Gemination:  one bud, Bifid crown, single root (incidence 0.5%)

2.   Twinning:  one bud, two separate teeth

                      3.   Fusion:  two buds, two teeth, confluent dentin, separate canals, commonly missing one of the 

                            Successors (incidence 0.5%)

                      4.   Concresence:  two buds, two teeth, junction limited to cementum

                            a.   Etiology:  trauma or adjacent tooth malposition

                      5.   1 & 3 above may lead to retarded eruption of perm teeth and are more common in primary teeth

B.
Dentinogenesis Imperfecta (Hereditary Oplaescent Dentin)

1. Shields type I:  with Osteogenesis Imperfecta  (AD trait)  

a.   Primary teeth worse than perm dentition

                             b.   Increase risk of long bone fracture at a young age (also think of child abuse)

                             c.   Both dentitions can have a reddish brown to gray opalescent color

                             d.   Slender roots with bulbous crowns

                             e.   Small or absent pulp chamber with ribbon-like pulp canals

2. Shields type II:  Independent condition 

a. Both dentitions equally effected as above

3. Shields type III:  Brandywine type (found in southern MD)

a.  "Shell teeth"

b. Multiple pulp exposures to primary teeth.

C.
Amelogenesis Imperfecta  (3 major types)

1.
Hypoplastic (AD and AR trait)

2.
Hypomaturation (XLR, AR, AD trait)

3.
Hypocalcification (AD, XLD trait)

D.
Turner’s tooth:  hypoplasia of permanent tooth due to infection or trauma to the primary predecessor

               E.   Environmental hypoplasia

              1.   Systemic:  due to elevated fever, infection, medications

              2.   Local:  due to trauma, localized infection, iatrogenic incident 

MISCELLANEOUS

I.
Surgery Considerations:

A. Complications during extraction of primary molars due to proximity of premolar tooth bud, curvature and thinness of primary roots, and caries that may weaken the clinical crown and lead to fracture during exodontia.

II.
Local anesthesia

A.
Mandibular foramen is lower for children

B. Maximum doses:  Mepivacaine and Lidocaine:  4 mg/kg (2mg/lb)

1.  Should always calculate for a sedation patient treatment 

C. Electronic dental anesthesia - 60% effective for class I restoration into dentin

III. Dental trauma

A.   Primary teeth

      1.   Do not re-implant avulsed primary teeth

      2.   Intrusions:  Watch for re-eruption in 3-4 weeks.  If no movement: extract

                    a.   If the tooth is displaced out of the bone, extract.

      3.   Cown/root fracture:  Extract if mobile crown, root should resorb if not easily retrieved

            a.   Observe and follow-up.

      4.   Sequela to Trauma:

     a.   Pulpal hyperemia

     b.   Internal hemorrhage

                           c.   Calcific pulpal obliteration

                                 -  Calcific metamorphosis (tooth appears yellow clinically)

     d.   Internal Resorption

     e.   External Resorption

     f.   Pulpal Necrosis

     g.   Ankylosis

                           h.   Damage to the adjacent permanent tooth

B. Permanent teeth

                      1.   Root fractures – best prognosis if at apical 1/3 of root

                            a.   Tx:  Reposition, firm immobilization with splint for 2-3 mo, RCT prn

                      2.   Pulpal canal obliteration – RCT prn

                      3.   Inflammatory resorption (internal and external)

                            a.   Tx:  Pulpectomy, CaOH2 for 6-24 mo then RCT

                      4.   Ankylosis- roots can be completely resorbed in 2-3 yrs

                            a.   Tx:  Consider RCT

5.   Luxation-Better prognosis with immature, open apicies teeth (goal is to maintain a vital PDL)

a. Lateral luxation-Reposition, splint for 3-8 wks, RCT post splinting if apicies are closed 

b. Subluxation-Follow-up with radiographs x 1 yr, no splinting, RCT prn

c. Intrusion-Worst prognosis, orthodontic repositioning with light forces, pulpectomy within 2 wks with CaOH2 fill and follow-up for one yr, RCT.  Only surgically reposition loose permanent intruded teeth.

d. Extrusion-Repositon, splint for 2-3 wks. RCT if apicies are closed

e. Concussion-Good prognosis, follow-up, take tooth out of occlusion prn

f. Avulsion-Reimplant ASAP, do not scrub PDL fibers

-  Non formed roots-functional splint for 2 wks, RCT (CaOH2 therapy), prn

-  Completely formed roots-functional splint for 7-10 days, pulpectomy in 1 wk with CaOH2 

   fill and gutta percha fill 1 mo later.

IV.          Ankylosis: 

A. Incidence (7-14%) higher among Caucasian than African-American children 

1. 50% of patients having one ankylosed tooth have another one as well

2. Primary Md 1st molar > prim Md 2nd molar > prim Mx 1st molar > prim Mx 2nd molar 

B. Appears submerged clinically

1. May not exfoliate on its own

2. Let parents know of this condition

                      3.   Observe for mesial perm molar tipping with submerged second primary molars and possible 

       super-eruption of opposing teeth. 

C. Usually does not delay eruption of perm. teeth.

D. Extract if:

                     1.   Over retained, becoming surgical hazard, below height of contact

V.           HIV in Children:


       A.    Etiology.  Mostly perinatal. Others: transfusion, sexual, drug abuse, breast milk rare.

  1.   Infants usually convert within 15 months.  Hypergammaglobulinemia common before a decrease in  

        helper T cells.  20% transmission rate from mother to infant; Zidovudine cuts this down to 10%.

       2.   50% of mothers not drug abusers or homosexual.  Fathers were infected.

       3.   Mothers taking  AZT 25% of newborns infected. Without AZT, 30-50% infected children.

              B.   Clinical Manifestations: (50% of HIV infected children, oral manifestations are often the first signs)

1. Failure to thrive

2. Fever 

3. Chronic diarrhea 

4. Cervical lymphadenopathy 

5. Oral pseudomembranous (PO) canadidiasis

a.   Most common oral symptomatic manifestation in children  

6. Persistent diffuse parotitis sometimes seen   

7. Oral viral lesions common

              C.    Different than in the adult:  increased susceptibility to bacterial infections and more severe reaction. 

       Particularly polysaccharide-encapsulated organisms. 

1. Otitis media

2. Haemophilus influenzae pneumonia

3. Sepsis and meningitis are common

4. Oral neoplasms are rare. Higher parotic swelling but less xerostomia. Less aphthous.  

D. Susceptible to most opportunistic infections as seen in adults with AIDS, although this is a 

       late complication. 

E. Pulmonary disease is the most common cause of death.  Survival is longer in children infected after 2 yrs of life.  Median survival time after diagnosis of HIV is 38 months. 

F. Susceptibility to infection is not always correlated with severe immunologic abnormalities.  

              G.    Oral findings:

1. Parotid swelling

2. Erythematous gingivitis

3. Candadial infections

                      a.   Oral Canadida:  

                            -  Nystatin. 500,000 units swabbed QID by parent on mucosa.  P-O patients

                  resolve after 1-4weeks.  P-2 patients - variable success with ketaconozole 5-10mg/kg/day in 

                  one PO dose for one to three weeks.  Ketaconozole can be hepatotoxic.  

                               Note:  Increased decay in HIV children may be associated with the use of 

                  zidovudine (retrovir) and nystatin which both have a high sucrose content. Many 

                  children on high carb nutritional supplement. 

                                   -  Ensure parents are performing oral hygiene after meds are administered

VI.        Odontogenic Infections:    

      A.   Common, rapidly spreading through bone, tx: pulpectomy or most effective-extraction of tooth 

      B.   Serious complications

             1.   Cavernous sinous thrombosis

             2.   Brain abscess

             3.   Airway obstruction

             4.   Mediastinal infection spread

      C.   Clinical signs

             1.   Elevated temp (102-4 )

             2.   Difficulty swallowing, breathing

             3.   Nausea, fatigue, sweating

      D.   Antibiotic tx:

            1.   PCN

                  a.   Over 60 lb (500 mg q 6 h x 10 days)

                  b.   Under 60 lb (250 mg q 6 h x 10 days)

            2.   SBE prophylaxis regimen

                  a.   Amoxicillin 50 mg/kg 1 hr prior dental tx

                  b.   PCN allergy: Clinamycin 20 mg/kg 1 hr prior to dental tx

VII. Habits:

A. Digit, pacifier, lip biting, tongue thrust, grinding of teeth, mouth breathing

B. Dental effects

1. Anterior open bite (tongue thrust
2. Flared max incisors

3. Lingual version of mand incisors

4. Enamel/dentinal wear

C. Treatment modalities

1. Positive reinforcement techniques

2. Appliance therapy

VIII.       Lab values:

              A.   Kids generally have higher values than adults

IX.         Adolescent Tobacco Cessation Counseling

     A.   Smoking and oral nicotine products

X.        Supplemental Handouts:

      A.   Guidelines for prescribing dental radiographs

      B.   Occlusal relationships & apexification/genesis information

      C.   Operative materials and amalgam prep design

      D.   Conscious sedation & oral HIV manifestations information

      E.   Definition of conscious & inhalation sedation 

XI.         References:

     A.   Journal of the American Academy of Pediatric Dentistry; Reference Manual 1999-00, Vol 21, No 5

     B.   Pediatric Dentistry, Infancy Through Adolescence; Pinkham, 3rd Edition 1999

D. Dentistry for the Child and Adolescent; McDonald, 6th Edition, 1994  

-Dental awareness:

-teething signs: irritability, increased salivation, decreased appetite, sleep disturbances (not fever or diarrhea).


-fluoride toxicity: 5mg/kg (b/c fluoride can bind to calcium in calcium channel).

-digit sucking and pacifier use can cause: flaring of max ant teeth or max constriction leading to a posterior cross-bite.

I.  Child maltreatment
-trauma: patient with an electric lip burn should be hospitalized for 3 weeks after injury due to possible spontaneous labial artery bleeding.

-dating bruises:



-0-2 days:

swollen, tender



-0-5 days:

red, blue, purple



-5-7 days: 

green



-7-10 days:

yellow



-10-14 days:

brown



-2-4 weeks:

cleared


-causes of death from trauma: neglect (42%) and abuse (54%).


-maltreatment: acts or omissions that harm or threaten harm.

-4 risk factors for abuse:

1. less than 3 years

2. impaired child/maternal bonding

3. congenital abnormalities/chronic illnesses

4. adopted children

-4 Types of maltreatment:

1. physical abuse

2. emotional/mental abuse

3. sexual abuse

4. neglect

-physical abuse: non-accidental act of commission by a person resulting in observable physical injury and demonstrating unnecessary force or repetition.

-child sexual abuse: the involvement of a child in any sexual act or situation in which the purpose is to provide sexual gratification or financial benefit to the perpetrator.

-child neglect: deprivation of necessity when means exist to provide for the child.

-physical neglect: failure of the parent or guardian to seek treatment for known or visually untreated caries, oral infection, pain; or failure to follow through with treatment once informed of its significance.

-emotional neglect: failure to provide the support or affection necessary to a child’s psychological and social development.

-educational neglect: neglect or refusal to provide their child with proper education necessary for their health.

-Reporting child maltreatment:


-Dentists have a professional responsibility.


-For military, contact family advocacy

II. Fluoride

-Fluoride helps prevent tooth decay systemically when ingested during tooth development and topically when applied to erupted teeth.

-The most cost effective way to deliver fluoride systemically and topically is the delivery through fluoridated water.

-Fluoride contents in bottled water range from 0.04 ppm to 1.40ppm.

-A water softening system will not likely effect -Fluoride, because it will ionize to form a negatively charged ion.

-Reverse osmosis systems and distillation units remove significant amounts of fluoride from the water supply.  However, water softeners and water softening processes cause no significant change in fluoride levels.


A.   Topical Fluoride

1. Dentifrices: NaF , NaMFP, SnF2, NaF/CaPO4 combinations

2. Mouth rinses: NaF, SnF2, APF/SnF2 combinations

3. Fluoride gels: NaF, APF, SnF2

4. Varnishes: NaF

5. Professionally applied products: concentrated Fl rinses (APF/SnF2 combinations), in-office Fl gels (paint on full arch trays-1.23% APF or 12,300 ppm, 8% SnF2 or 20,000 ppm, & 2% NaF or 9,000ppm).

6. Patient applied products: toothpaste (1,00-1,100 ppm), extra strength Aim (1,500ppm), PreviDent 5000 (5,000ppm or 1.1% NaF), Rinses (0.05% daily OTC rinses---ACT or Fluorigard

7. The optimum daily intake of Fl is approx. 0.05-0.07mg/kg body wt.

B. Systemic/Topical Fluoride
-The cariostatic benefits from Fl are achieved primarily by topical incorporation of fluoride into the enamel and dentin or teeth post-eruptively.

-Although systemic ingestion of Fl and its subsequent incorporation into tooth structure during development many not be as significant in caries prevention as originally thought, it can be linked to the formation of fluorosis.

B. Mechanism of action
-As bacteria ferment the CHO; acid is produced as a by-product.

-The diffusion of the lactic acid into tooth enamel and dentin dissolves the carbonated hydroxyapatite mineral.  The acidogenic lactic acid producing bacteria are mutans streptococci and lactobacilli.

-The protective capacity of saliva includes the presence of calcium, phosphate and proteins.

-Topically applied fluoride has been shown to prevent and arrest caries by inhibiting bacterial metabolism, inhibiting demineralization, and enhancing/accelerating remineralization of dental hard tissue.

-How does Fl inhibit bacterial metabolism?  In the ionized form, fluoride cannot move through the bacterial cell wall and membrane.  However in the HF form, it is able to.  As the pH of plaque is rapidly lowered by bacterial metabolism of fermentable CHOs (sucrose, glucose, & fructose), and lactic acid is formed, some of the ionized fluoride in the plaque solution can combine with the H ion to convert to HF.  This can diffuse into the cell wall, and once inside, it dissociates into H+ ion and F- ion, which acidifies the bacterial cell. The F- ion can now interfere with bacterial enzyme function by inhibiting enolose (an enzyme that bacteria need to metabolize CHO).

-Inhibiting demineralization of enamel, dentin, and cementum: Carbonated hydroxyapatite is the mineral of our teeth.  During demineralization, the carbonate is lost.  During remineralization, it is not included within the newly formed mineral.  Fluorapatite has F- ion replacing the OH- ion in hydroxyapatite, which results in a mineral that is highly resistant to acid attack and mineral dissolution.

C. The role of saliva
-Saliva provides calcium, phosphate, and proteins that maintain the supersaturation of calcium in the plaque.

-As the saliva flows over plaque, it acts to neutralize the pH, which allows for the halting and reversal of the demineralized process.

-Remineralization occurs by replacing the mineral in the partially demineralized regions of the carious lesion.  Remineralization is enhanced by fluoride.

E. Complications: Toxicity and Fluorosis

-Fluoride toxicity can occur with ingestion of extreme amounts of fluoride over a short period of time.

-Symptoms of acute fluoride overdose: GI symptoms (nausea, vomiting, diarrhea, and abdominal pain).

-Symptoms of chronic fluoride overdose may include skeletal fluorosis, dental fluorosis, and possible kidney damage.

-Serum hypocalcemia can occur leading to paresthesia, paresis, muscle fibrillation, tetany, convulsions, decreased myocardial contractility, and CV collapse.

Serum hyperkalemia can occur leading to ventricular arrhythmia and cardiac arrest.

-Mild GI symptoms may occur at doses up to 5mg F/kg body wt.  The estimated “certainly lethal dose” (CLD) is approximately 32-64mg F/kg body wt.  The “safely tolerated dose” (STD) is ¼ the CLD or approximately 8-16mg F/kg body wt.

-Since the child cannot effectively expectorate until the age 3 or 4, a Fl dentifrice is not recommended until age 4.

-Emergency txmnt for Fl overdose depends on the amount ingested per kg body wt.  If less than 5mg F/kg body wt, then give Ca orally (milk, ice cream).  If greater than 5mg F/kg body wt, empty the stomach (induce vomiting with an emetic) and admit to hospital.  If greater than 15mg F/kg, admit to hospital immediately.

D. The Dietary Fluoride Supplementation Schedule (Fl in drinking water)

Age
<0.3ppmF

0.3-0.6ppmF

>0.6ppm

0-6mo
       0


         0


        0

6mo-3yr
  0.25mg/day

         0


        0

3yrs-6yrs
  0.50mg/day

  0.25mg/day

        0

6yrs-16yrs   1.0mg/day

  0.50mg/day

        0


F. Fluorosis

-Def: hypomineralization of tooth enamel or dentin by the long continued ingestion of excessive amounts of fluoride during tooth development.

-Clinical appearance: It can affect entire enamel surface at varying depths.  It’s characterized by a spectrum of changes than can range from slightly perceptible accentuation of the perikymata pattern to disfiguration and nearly complete loss of the external portions of the enamel.  Pitting is not a characteristic.

-Fluorosis was originally described as affecting the secretory phase of amelogenesis, but is now known to also influence the maturation phase---which means that the developing enamel is susceptible for a longer period than originally thought.

-Distribution pattern of fluorosis from high to low: premolars, 2nd molars, max incisors, canines, 1st molars, and lower incisors.
E. Calculating the % of Fluoride in a Product
1. NaF is approx. ½ its molecular wt conversion ratio (MWCR)

2. SnF is approx. ¼ its MWCR

3. NaMFP is approx. 1/8 its MWCR

4. APF is given in its % ion conc and therefore 1.23% = 1.23%F

Ex: 2% NaF would be divided by 2 to yield 1%F ion conc.

      8% SnF would be divided by 4 to yiedl2%F ion conc.

5. Conversions:

-1%F = 10mg/ml = 10,000ppm

-0.1%F = 1mg/ml = 1,000ppm

-.0001%F = 1ppm

-so, to convert % to mg/ml, multiply by a factor of 10

(1% = 10mg/ml, 2% = 20mg/ml, & 3% = 30mg/ml)

6. To calculate the amount of mg of F ingested by a child, you have to     

       multiply the # mg/ml by the amount ingested.


Ex: a child has ingested 10mg/ml of 0.20% NaF rinse

a. Calc %F ion conc: .20% divided by 2 = .10%F ion.

b. To calc mg/ml, multiply by 10: 0.10 x 10 = 1mg/ml

c. Calc mg ingested, multiply by the # of ml ingested:

10 x 1 = 10mg.

III. Restorative Dentistry for Primary Teeth
A. Morphologic differences b/w primary and permanent teeth:

1. Primary tooth enamel is thinner (about 1mm thinner than perm enamel)

2. Primary teeth pulps are larger in relation to crown size.

3. Pulp chambers in primary teeth generally conform to the tooth surface contour and are closer to its outer surface.  Pulp horns are usually located below cusp tips (the MB cusp horn is the most prominent).

4. Enamel rods in the gingival portion of the primary teeth extend from the DEJ in an occlusal direction.  The rods in the perm dentition extend in an apical direction at the gingival portion.

5. Primary teeth have broad, flat proximal contacts.

6. Primary teeth have a relatively narrow occlusal surface and have wider crowns mesiodistally.

7. Primary teeth are more constricted at the CEJ

B. Why restore primary teeth?

1. To prevent disease and infection

2. To guide eruption

3. To prevent space loss

4. For function

5. For speech

6. For appearance

C. Local anesthetic

-Maximum dose is 2mg/lb or 4.4mg/kg.  To calculate this in a child, divide by 36mg/cartridge for 2% xylocaine---this gives the maximum # of cartridges you can give.

D. Control of Moisture (Rubber Dam)

-Use slit dam technique---helps keep dam down interproximally.

-Use winged clamp to keep dam down.

-Mouth props: McKesson bite block or molt mouth prop (place this one outside of rubber dam)

-High speed handpiece rotates 100,000-300,000 rpm and a slow speed rotates 500-15,000 rpm.

E. Restoring Primary anterior teeth

1. Indication: 1-2 surface caries.

2. Ideally, the axial wall is 0.5mm into dentin.

3. For Class V restorations, pulpal wall should be parallel to outer enamel surface with lateral walls slightly flared.

4. Full coronal restorations for primary anterior teeth:

a. resin strip crown (celluloid crown): reduce incisal edge 1.5mm and proximal surfaces 1.0mm with a 169 bur.  Reduce labial 1mm and lingual 0.5mm.  Composite lines this crown and it’s cured.

b. SSC w/ or w/out resin facing: use for extensive caries or developmental defects.  Select crown according to tooth’s incisal edge width.  Prep is same for resin strip crown, except no undercut is placed for retention.  For facing, cut out a facial window leaving a 1.5-2.0mm collar at the gingival margin.

F. Restoring Primary posterior teeth

1. Amalgam: for 1-2 surface caries: extend 0.5-1.0mm into dentin.  Isthmus of prep should be 1/3-1/2 the width of the occl surface.  The gingival floor should slant occlusally to prevent unsupported enamel.  Fill restorations simultaneously if doing back-to-back Class II amalgams.

2. SSC: Types are Rocky Mountain (long apico-occlusally), Unitek (a little shorter with flat interproximal contacts), & Ion (detailed occl anatomy).  Occlusal reduction is 1.0-1.5mm; very minimal (if any) buccal and lingual reduction.  SSC is selected based on M-D width.  Seat SSC from buccal to lingual on the upper and from lingual to buccal on the lower.  Mesial and distal surfaces of the crown are adjusted with Howe pliers.  Seat SSC w/out cutting or blanching tissues.

3. When restoring a SSC adjacent to a Class II amalgam, the best order to treat is prep both, cement SSC and cement.  Then, restore Class II amalgam.  

4. When restoring back-to-back SSCs, try crowns in separately and then together.  Always cement most posterior crown first.

G. Preventive Resin Restorations

1. Type I: sealant

2. Type II: PRR (SAA, except decay extends into dentin)

3. Type III: PRR (decay into dentin, resin composite is placed and sealed over)

IV. Pulp Therapy in the Primary and Yong Permanent Dentition 

-Pulp tissues of primary teeth are relatively the same as permanent teeth.

-Pulp therapy is not performed on primary teeth if the patient needs SBE prophylaxis.

-Internal root resorption indicates a vital pulp and external root resorption indicates a non-vital pulp.

-In primary teeth, non-vital pulpal radiolucencies are usually located in the furcation areas and not at the apices due to the presence of accessory canals on the pulpal floor.

-Excessive bleeding is an indication that the inflammation has reached the radicular pulp.

A. Conservative Pulp treatment (aim to protect pulp vitality)

1. Indirect pulp cap

-For deep carious lesions approximating the pulp with no signs or symptoms of pulpal degeneration.

-The deepest layer of the remaining carious dentin is covered with CaOH.’

-Few viable bacteria remain in the deeper dentin layers, and after proper sealing, they are inactivated.  Re-entering the tooth to excavate carious dentin is not recommended.

-Soft mushy dentin should be removed, while hard discolored dentin can be indirectly capped.


      2. Direct pulp cap

-Indicated for small mechanical or traumatic exposures (pin-point) for asymptomatic teeth.

-Success rate is not high.

-Pulp capping material is CaOH.

-Direct pulp capping is not recommended for carious pulp exposures.  Perform a pulpotomy rather than a direct pulp cap.


      3.  Pulpotomy



-The removal of non-vital coronal tissues.



-Indications for pulpotomy:

a. asymptomatic or mildly symptomatic posterior primary teeth

b. inflammation confined to the coronal aspect of the pulp and not extending radicularly

c. no evidence of clinical or radiographic pathosis

-Contraindications for pulpotomy:

a. non-restorable teeth

b. teeth nearing exfoliation

c. spontaneous or provoked discomfort

d. periapical or furcal pathosis

e. internal or external resorption

f. lack of hemostasis from amputated pulp stumps

g. fistula, parulis, or purulent discharge

h. pulpal calcification

i. pathologic mobility

-The ideal pulpotomy dressing:


a. bactericidal


b. harmless to pulp and surrounding tissues


c. promote healing of radicular pulp

d. no interference of physiologic root resorption

-The most commonly used pulpotomy dressing: formocresol


-this has a 70-97% success rate

-3 parts glycerin and 1 part water; 4 parts of this diluent is mixed with one part of Buckley’s formocresol solution (formaldehyde, cresol, glycerol and water).

-Place damp cotton pellet on floor of chamber for 1-2 min to control hemorrhage.  If continued hemorrhage or excessive bleeding, inflammation probably has extended to the radicular tissues (not an indication for a pulpotomy).

-Formocresol vapored cotton pellet stays in place for 5min.  When removed, the amputated area appears dark brown or red with very little or no bleeding.

-IRM is placed in chamber against amputated pulp stumps and the tooth is restored with a SSC.

B. Radical Pulp Treatment

1. Pulpectomy


-goal is to maintain primary teeth


-this is technically difficult b/c of anatomy of primary teeth


-indications for pulpectomy:



-chronic inflammation

-spontaneous pain or excessive, uncontrollable bleeding when coronal pulp is removed

-periradicular or furcal radiolucencies

-continued adverse signs and symptoms following a pulpotomy

-any pulpally involved primary anterior tooth (because pulpotomies should not be performed on anterior teeth).

-filling material for canal: Most common = ZoE: this resorbs at a rate similar to that of the primary root.

C. Young permanent teeth

1.  Apexogenesis


-Coronal pulp is vital, but infected, is removed and the remaining radicular pulp is treated with CaOH powder or pulpdent (place over amputated stump) to stimulate calcific response.


-The goal is to induce successful root completion and closure


-Perform GP root canal therapy after root development and closure.

2. Apexification


-Done to promote root elongation or a calcific root closure across an enlarged apex that has a non-vital pulp with extensive degeneration or necrosis.


-Remove entire pulp contents to the level of the radiographic apex.  Irrigate and place CaOH paste or pulpdent to the apical aspect of the root.


-Must replace CaOH q 3-4mos until apex closes.  Once you have a stop, do RCT in 6-12 mos (when an apical barrier appears clinically and radiographically) with GP.

V. Pediatric Behavior Management

-Objectives: 


1. effective and efficient dental treatment


2. instill a positive attitude

-Need informed consent: written and oral, the risks of treatment, the risks of no treatment, and treatment alternatives.  Include the method of behavior management being used.

A. Non-pharmacological

1. communicative


-tell-show-do (no informed consent needed)


-distraction (no informed consent needed)

-voice control (need informed consent): contraindicated in children who cannot communicate or understand.

-non-verbal communication (facial expressions)

-positive reinforcement (rewards behavior and recurrence of desired behavior)


       2.  adverse behavior management



-restraints




a. indications for restraints:

-patients who cannot cooperate due to lack of maturity or mental and physical challenges




b. contraindications for restraints:





-the cooperative child




c.  types of restraints





1. active (papoose board, physical restraint)





2. passive (mouth prop)



-hand over mouth (HOM): not advocated anymore

B. Pharmacological

1. Conscious sedation

2. Deep sedation

3. General anesthesia

C. Frankl Behavior rating:

1. (--): definitely negative: refusal of treatment, crying forcefully, resistive

2. (-): negative: reluctant to accept txmnt, uncooperative, sullen, neg. attitude

3. (+): positive: accepts txmnt, cautious, complies, but with some reservation

4. (++): definitely positive: good rapport with dentist, enjoys interaction, interested in procedural txmnt.

VI. Pediatric Dental Emergencies
A. Primary tooth pain not associated with swelling

-almost always associated with a molar

-txmnt options: pain meds, pulp therapy, or extraction

B. Soft tissue/gingival concerns

-acute primary gingivostomatitis: 

-2-3 days of malaise, fatigue and fever

-see fiery red gingiva

-it’s self limiting and will resolve in 10-14 days

-Rx: Benadryl elixir (12.5mg/5ml) mixed with Kaopectate (50% mixture by volume).  Rinse with one teaspoonful q2hr and expectorate.

-Children are highly contagious

-prevent dehydration



-newborn structures (self-limiting; resolve in 3mos)




-Bohn’s nodules (buccal and lingual aspects of alveolar ridge)




-Epstein’s Pearls (midpalatal raphae)




-Dental lamina cysts (alveolar ridge crest)

C. Swellings/abscesses

-intra-oral swelling (parulis or draining fistula tract)

-extra-oral swelling (rule out odontogenic origin)

D. Trauma

-3 peak periods for trauma: 1.5-2.5yrs, 5-6yrs, 8-9yrs

-Class II div I most susceptible

-Check for signs of CNS damage

-Facial fractures are rare in children because of large marrow spaces

-If soft tissue injury, ask about immunization status

-Primary tooth trauma:


-avulsion: no txmnt


-displacement: reposition or extract if it interferes with occl.




splinting is not needed



-crown fractures: Class I Ellis- smooth; restore prn





     Class II Ellis- composite or vitrebond

Class III Ellis- pulpotomy if a post tooth; pulpectomy if an ant tooth 

Class IV Ellis: extract if non-restorable

-intrusion: take radiograph; no txmnt needed as it will re-erupt in 6 months

-extrusion: if very mobile, extract; otherwise, reposition and adjust occl.



-Post-traumatic sequelae:




-internal hemorrhage: tooth will turn gray




-calcific metamorphosis: tooth will turn yellow




-internal resorption: tooth will turn pink

E. Analgesics


-Tylenol elixir: 10-15mg/kg q 4-6hrs

-Tylenol with codeine elixir: 120mg acetaminophen and 12mg codeine per 5ml.  Dosage: 0.5-1.0mg/kg/dose q 4-6hrs.

F. SBE prophylaxis for children:

-Amoxicillin: 50mg/kg PO one hr. prior to procedure

-PCN allergy: Clindamycin: 20mg/kg PO one hour prior to procedure.

VII. Non-Nutritive Sucking & Oral Habits
-If a habit is not stopped before the eruption of the permanent incisors, they too may be affected.

A. Pacifier habit

-Dental changes are similar to the digit habit (max incisor flaring, constricted maxilla often assoc. with a post x-bite, lingualization of lower incisors, and an anterior open bite).

-Dental changes may resolve with early discontinued usage.

-Most children discontinue the use of the pacifier on their own by the age of 3-4 yrs.

-Pacifier use usually ends earlier than digit sucking, but it’s uncommon that a child will stop using the pacifier and replace it with a digit.

B. Digit habit

-This is the majority of oral habits.

-2/3 of these stop by age 5.

-The types of dental changes that occur with digit sucking are based on:

1. Intensity (force)

2. Duration (amount of time)

3. Frequency (how often)

-**the most critical of these are duration and frequency

-4-6 hours or usage/day is thought to be necessary as a minimum to cause dental changes.

-Intervention is recommended b/w the ages of 4-6


      -Types of intervention:



-counseling



-reminder therapy (like a bandage around the digit)



-distraction therapy (doodling when board)



-fixed crib appliance with palatal acrylic



-quad helix with a palatal crib (usually worn for 6mos)

C. Tongue thrust

-This a characteristic of the infantile and transitional swallowing which are normal for neonates.

-Tongue thrust often sustains an open bite, but does not cause one.

D. Mouth-breathing habits

-Usually due to mand posture/lip incompetence or nasal airway obstruction.

E. Nail biting

-Uncommon b/f age 3

F. Bruxism

-Grinding of teeth that usually occurs during sleep.

-Common in the pediatric population.

-Most of the wear is on the primary canines and molars.

VIII. Space Management in the Primary and Mixed Dentitions

-Arch length: the distance from a line perpendicular to the mesial surface of the permanent 1st molars to the central incisors.

-Arch perimeter: the sum of the arch from the mesial of the 1st permanent molar along the buccal cusps and incisal edges around to the 1st perm molar on the opposite side.

-Primate space: space mesial to primary max cuspid and distal to primary mand cuspid.

-Leeway space: space difference between the mesial-distal width of the (primary 2nd, 1st molars & canine) and the (perm 1st & 2nd PM and canine).


-Max:

0.9mm/side or 1.8mm/arch


-Mand:

1.7mm/side or 3.4mm/arch

-Incisor liability: the difference in the mesial-distal width of the (permanent incisors) and the (primary incisors to include interdental spacing).


-Max:

7.6mm


-Mand:

6.0mm

-Early mesial shift: occurs when the 1st perm molars erupt and cause a mesial shift into the primate spaces.

-Late mesial shift: occurs when the 2nd permanent molars erupt and cause a mesial shift of the 1st perm molars into the Leeway space.

-Take 1st pano at early mixed dentition stage (5 ½ to 6 yrs old)

A. Space loss
1. Mechanisms:


-mesial drift/tipping of the mand 1st perm molar


-mesial drift/rotation of the max 1st perm molar


-distal drifting/lingual tipping of the perm incisors

2.  Etiology of space loss


-dental caries


-premature tooth loss (trauma, caries, or ectopic eruption)


-submerged (ankylosed) teeth


-developmental anomalies

B. Indications for space maintenance
1. Likely loss of clinically significant space

2. Adequate space available for successor eruption

3. Favorable mixed dentition analysis

C. Contraindications for space maintenance
1. Eminent eruption

2. The space left is greater than required and no space loss is expected

3. Inadequate space available for successor eruption (space loss has already occurred)

4. If successor is congenitally missing

D. Specific space maintenance concerns
1. Max primary incisor loss: usually no space maintenance required.

2. Mand primary incisor loss: usually no space maintenance necessary, may get ant collapse (distally and lingually)

3. Primary canine loss: can get drifting, dental midline shift, and lingual dumping of incisors.  In the max, may not need space maintenance.  In the mand, may need space maintenance (LLA to hold incisors and support the leeway space).

4. Primary 1st molar loss: if lost prior to eruption of 1st perm molar, space maintenance is required (unilateral loss: band & loop; bilateral loss: band & loop or LLA).

-if the 1st perm molars are in, then space maintenance may not be 

necessary.

5. Primary 2nd molar loss: always maintain space if prematurely lost.  Lost of space by the 1st perm molar is rapid; impaction of the 2nd premolar is possible (band & loop from 1st perm molar; reverse band & loop from the 2nd primary molar; LLA or Nance; distal shoe if 1st perm molar has not erupted yet

5. Submerged primary teeth: if crown is below occl plane, then the adjacent teeth may tip and the opposing teeth may extrude.  May use a composite ledge bonded to the submerged tooth, preventing posterior adjacent tooth from tipping mesially.

IX.  Interceptive Orthodontic Treatment
A. Types of Cross-bites (3 types)

1. Dental:


a. teeth are not labio/buccal-lingually aligned in bone


b. usually localized resulting from faulty eruption patterns or habits


c. treatment: tooth tipping

2. Skeletal:


a. asymmetric growth of max and/or mand

b. may be due to lack of equal growth in length/width of max or  

            mand, inherited growth patterns, trauma, or functional disturbances


c. *the dental midlines are usually on

3. Functional:

a. due to a shift in the mand to achieve centric occl (post cross-bite with a mand functional shift

b. caused by interferences that do not allow posterior occl; usually due to a constricted max

c. dental midlines are usually off 

B. Anterior cross-bite (anterior/posterior discrepancy)

1. Primary dentition: rare to have all the incisors in x-bite

- It may be a result of mand posturing due to a post x-bite or an occl interference


-Treatment:



a. eliminate occl interference



b. if skeletal: a reverse pull face mask

c. if dental: if ant teeth are ready to exfoliate, then early extraction may be beneficial.  Open post bite with acrylic appliance or GI build-ups to disclude ant teeth and then correct x-bite



2. Mixed dentition:

-Dental: usually due to incisor crowding and teeth erupting lingually

-Skeletal: due to a protrusive mand or deficient max

-Treatment: 

a. if dental:

              




-tongue blade therapy

-expand max to increase arch circumference, then flare incisors

-extract or disk adjacent primary teeth to allow perm teeth to erupt

b. if skeletal:

-post max expansion followed by reverse pull face mask to advance max

C. Posterior Crossbite (transverse discrepancy)

1. Primary dentition

a. skeletal x-bite: usually due to genetics or a habit that can lead to 

a constricted max.  Not assoc. with a mand functional shift and the dental midlines are usually on.  Treatment: stop habit.

b. function x-bite: usually due to a habit induced max constriction and/or an occl interference that causes the mand to shift to established centric occlusion.  This is usually not self-corrected.  Treatment: stop habit prn, enameloplasty if due to an occl interference, max expansion (quad helix or Porter (W) arch)

c. dental x-bite: most likely due to an eruption mal-alignment.  Treatment: usually none; especially if there’s no mand functional shift



2.  Mixed dentition

a. skeletal x-bite: narrow palatal vault.  Treatment: quad helix in the early mixed dentition and RPE in the late mixed dentition

b. dental: normal to wide palatal vault with dental alveolar processes leaning inward.  Treatment: quad helix

c. single tooth x-bite: x-arch elastics


D.  Types of appliances



1. Quad helix




-max expansion and molar rotation




-orthodontic/orthopedic expansion in children up to 9 yrs old




-orthodontic movement in children over 9

-treatment phase is 3 months, retention is 3 months (pt seen q4-6wks)



2.  Rapid palatal expander (RPE)




-orthodontic/orthopedic expansion for all ages




-each screw turn is 0.25mm and is turned q other day




-patient is seen q 2 weeks during expansion and retention is 3mos



3.  Transpalatal appliance (TPA)

-rotates, distalizes, intrudes molars; may constrict maxilla into a broody-bite case



4.  Lip bumper




-retracts lower lip from incisors to allow tongue to labialize them

E. Anterior diastemas
-Postpone active treatment until complete eruption of perm canines

B. Ankyloglossia
-frenectomy usually done when the tongue cannot touch the max incisors

C. Serial extraction
-Orderly movement of the primary and permanent dentition in a predetermined sequence

-Indicated when there’s inadequate spacing (9+mm) for the developing teeth

-Two methods:

1. primary canine, 1st primary molar, 1st bicuspid (c,d,bi or c,d,4).  This method allows the incisors to have a chance to align.

2. 1st primary molar, primary canine, 1st bicuspid (d,c,bi or d,c,4).  Here, the 1st premolar has the chance in coming in prior to the cuspid so it can be extracted and allow for the perm canine to erupt into its position distally

D. Space regaining
-4 ways to regain space:

1. TPA

2. Head gear (HG)

3. King appliance

4. Cetlin appliance

X.  Eruption sequence
A. Primary dentition

-mand central:



6 mos

-mand lateral:



7 mos

-max central:



7 ½ mos

-max lateral:



9 mos

-mand 1st molar:


12 mos

-max 1st molar



14 mos

-mand cuspid:



16 mos

-max cuspid:



18 mos

-mand 2nd molar:


20 mos

-max 2nd molar:


24 mos

B. Permanent dentition

-mand 1st molar:


6/7 yrs

-max 1st molar:


6/7 yrs

-mand central:



6/7 yrs

-mand lateral:



7/8 yrs

-max central:



7/8 yrs

-max lateral:



8/9 yrs

-mand cuspid:



9/10 yrs

-mand 1st bicuspid:


10/11 yrs

-max 1st bicuspid:


10/11 yrs

-max 2nd bicuspid:


10/12 yrs

-mand 2nd bicuspid:


11/12 yrs

-max cuspid:



11/12 yrs

-mand 2nd molar:


11/13 yrs

-max 2nd molar:


12/13 yrs

 PEDIATRIC DENTISTRY BOARD NOTES

(Space Maintenance-follow-up every 6 months, because appliance is non-active.

(Habits-Concerns are Frequency, Duration and Intensity.  Duration is most important.

Habit appliance treatment is usually 3 months.

(Cross bites-3 types: Functional shift in mandible.  Usually a restricted maxilla.  Age 4-5 is good age to treat.        

Skeletal cross bites do not have a shift.  The midline is on.  May be lack of equal growth.  Genetic.  Dental-Faulty eruption pattern, treatment involves tipping.

Posterior cross bite with a mandibular functional shift.  This is a skeletal problem 

and requires a palatal expansion appliance.  

Posterior crossbite in mixed dentition can be corrected with cross arch elastics retained for 3 months.

(Malposed teeth-66% self correct.  You can regain space by headgear, Halterman or the TPA.

(Root completion-Primary teeth is 1.5 yrs. after eruption.  Adult teeth is 3.0 yrs. after eruption.

(Calcification-Finished at half the age of eruption for all teeth.

(ECTOPIC ERUPTION

Ectopic means “any tooth out of position”.

Most common teeth affected are the maxillary lateral incisors and the 6-year molars.  


-Molars are ectopic 3-4%.


-Perm Lateral incisors most common in the mandibular arch.  They can cause lower canines to prematurely exfoliate.  Lingual erupting mandibular incisors is about 10% prevalence. (Haley 1982).

Most common reason is due to lack of space.

66% of the ectopically erupting teeth self-correct.

Methods for assisting the teeth that do not self-correct:

-Band cemented to the second primary molar (E)- with an arm soldered that extends distally to a button on the 6-year molar.  



--Reverse band and loop on the 2nd primary molar.  Elastic chain stretching from the button on the 6 year molar to a spur on the loop portion of the band and loop.  



--Pulver and Croft described the application of light cured resin to the occlusal surface of the permanent molar, providing a shelf for the retention of the permanent molar.  This provides a shelf for the retention of the active arm of the appliance.  

The treatment of choice is usually distallization of the 6-year molar to regain lost space from the 6 moving forward or to spare the 2nd primary molar from exfoliation.  Techniques include:

-Excision of the overlying tissue.


-If loss is 1mm or less…place an elastic separator between the teeth when you can.  Replace the separator every 10-14 days until the tooth erupts or the separator won’t stay in.  This means the teeth are unlocked. 


-If trapped by over 2mm, use a Humphrey appliance.

(Transverse corrections should always be done first.  Follow with anterior/posterior correction.

Total Cross bite is called Brodie bite.

(Palate fuses around 9 years old.  Quad helix can be used until this age.  Expansion period requires 4-6 week appointments and will last 3 months.  Three months retention.  10 and up use RPE.

(RPE turned every other day.  .25mm per turn.  See patient every 2 weeks.  Retain for 3 months.  Follow up monthly.

(Anterior Diastemas-May resolve without treatment.  DO not treat until completely erupted.  No frenectomy until age 12.

(Serial extractions- to guide adult teeth in.  Indicated when 9.0mm short in the arch.

Usual sequence is:  Primary canine, 1st primary molar, and 1st bicuspid.  Or

                                1st Primary molar, canine, 1st bicuspid.

(The Primary Pulp:  Young pulp can withstand more damage than an older pulp.

Caries induces sclerotic and reparative dentin.  Drainage determines whether or not partial or total necrosis occurs.  Drainage allows survival of part of the pulp.

Consider Medical Hx, Exfoliation time and shape of pulp chamber when doing pulp therapy.

Don’t trust thermal or EPT for primary teeth.  Spontaneous pain is death of pulp.  Percussion with finger tip.

(Patients that need ABX for prophylaxis should never get a pulpectomy.  Extract!

(Internal resorption is associated with a vital pulp.  External resorption is non-vital pulp with extension to PDL area.  Excessive bleeding on access means periapex is infected.

(NO Direct Pulp Caps.  Do a pulpotomy.  Otherwise you get internal resorption in primary teeth.  Do not do a pulpotomy in anterior primary teeth.  Indirect pulp caps are very successful in primary teeth.

(Yellow tooth-signifies calcific metamorphosis usually due to trauma.

(Formocreosol is best.  Diluent of 3 parts glycerin and 1 part water.  4 parts of this with 1 part Buckley’s formocreosol.  Technique:  Remove caries, then enter pulp.  Unroof chamber and get entire view.  Remove coronal tissue to canal orifices with spoon or round bur.  Place damp cotton on stumps for 1-2minutes.  Bleeding should stop and not be deep purple.  If not, do a pulpectomy.  Remove cotton and place vapor pellet of formocreosol for 5 minutes.  Remove pellets and see dark stumps.  Place thick IRM against stumps.  Restore with SSC.

(ZOE is less durable than IRM because IRM has methyl methacrylate added.

(Dentin- Most sensitive area is the DEJ.  Secondary Dentin forms after teeth are complete.  If odontoblasts die in an area the tubules there are empty, called Dead Tracts.  Tubules that have become calcified are called Sclerotic Dentin.
Material
Enamel
Dentin
Gold
Amalgam
Resins

Thermal Conductivity
.0022
.0015
.3
.055
.055

(Primary pulp therapy: Caries induces sclerotic dentin and reparative (tertiary) dentin.

Drainage is the primary factor determining whether or not partial or total necrosis occurs.  Open lesion allows drainage.  Closed lesion allows pulp to become rapidly necrotic.

(Considerations to attempt pulp treatment: Medical history, exfoliation time and shape of pulp chamber.  Do not do pulpectomy on primary teeth in pts that need ABX prophylaxis.  Thermal and EPT seldom accurate for primary teeth.

(Internal resorption associated with a vital pulp.  External resorption indicates a non vital pulp with inflammation to include the adjacent bone.  Excessive bleeding indicates the inflammation has reached the radicular pulp.


-Concervative Tx:  Bases/Liners, Varnish.  DBA not needed w/ Amalgam.  


-Indirect pulp capping w/ CaOH.  Direct pulp cap not recommended (leads to internal resorption).  Do pulpotomy in posterior teeth, but not in anterior teeth because there is no floor to the pulp chamber.


-Radical Treatment:  Pulpectomy- Considered if you have a destroyed pulp of the primary 2nd molar before eruption of the 1st Permanent molar.  Symptoms are spontaneous pain, furcal radiolucency, symptoms persist following pulpotomy.  Do not do a pulpectomy if the patient is medically compromised, or there is advanced resorption of any type.  Root filling material is ZOE or CaOH.  Technique:  Access, remove pulp with broaches.  File canals short of apex.  Irrigate with dilute solution or saline, dry and mix thin ZOE (spiral in) condense with paper points.  Thicken ZOE for chamber.  Restore with SSC.

(Young Permanent Tooth: Complete root closure 2-3 yrs. After eruption.  Remember trauma does not lead to internal resorption as often as in primary teeth.


-Mechanically Exposed pulp in YPT, to a pulpotomy with a round diamond.  Place CaOH powder, vitrebond and restore.  Same for trauma with < 2mm exposure of pulp for < 2 hrs.


-If > 2mm or > 2 hrs, do Apexogenesis or Cvek pulpotomy.


-Cvek pulpotomy Technique:  Remove coronal pulp tissue, place CaOH.  


-Apexogenesis:  You have vital infected pulp.  Remove pulp stump control bleeding and place CaOH.  Goal is to get successful root completion.  Do a normal RCT after closure of apex to avoid calcific metamorphosis.  Apexogenesis finishes the root formation.


-Apexification:  To get root closure across apex in YPT that is not vital.  Technique:  Remove all pulp tissue to radiographic apex.  Irrigate, dry and place CaOH paste, cotton and temporary.  X-ray and replace every 2 months until closure occurs.  After 6-12 months it closes and a regular RCT is done.  Apexification closes the root where it is developed.  No elongation.  Another meaning of apexification is “manipulating the mandible, placing the condyle in the posterior superior location of the glenoid fossae.


-Caries exposed pulp with small bleeding restore with IRM after similar therapy as above.

(Space management in primary and mixed dentition.  

Arch Length-Mesial of 6 to incisors.

Arch Perimeter- From mesial of 6 to 6.

Primate space-in primary teeth.

Leeway space- 3 teeth on each side. Canine, 1M and 2M and Canine, 2PM and 2PM.  Mesial of C to distal of E.


-Maxilla-.9 mm each side


-Mandible-1.7 mm each side

Incisor Liability-Includes interdental spacing.


-Maxilla-7.6mm


-Mandible-6.0mm

Early Mesial shift-age 6.  Late mesial shift-age 12.

Space loss usually from mesial drift or rotation of 6’s or lingual dump of incisors.

Space Maintenance needed if mandibular canines lost (bilateral band and loops or LLA)  they should fall out at age 9.  Not needed if maxillary canines lost.  Use a Nance if upper 6’s not in place and the upper E’s are removed.

If E’s are lost early, you must use distal shoe to guide the 6’s into proper position.

Eruption is imminent with ½ to 2/3 root formed and no alveolar bone.

1st Pano around age 5.5 to 6.

Space regaining when 6’s are out of place is with the Halterman.

Class II Div. II maxillary 8-9 dumped back.

Class II Div I is bucky beaver.

Tongue thrust sustains an open bite, but cannot cause one.

Constricted maxilla caused by genetics, mouth breathing or thumb sucking.

Primary contacts are broad and flat.  Teeth have narrow occlusal surfaces and wider in M-D direction.

Restore Primary Teeth:  Space loss, Chewing, Guidance of eruption, appearance, speech, habits.

Crowns-All lower incisors are metal crowns.  

Crown maxillary anteriors following fracture or pulp therapy.

Blanching indicates over-extension.

Amalgam is used on distal of primary canines.

Most carious primary tooth is distal of lower 1st primary molar.

SSC are the restoration of choice for primary 1st molars with multi-surface lesions.  Prepare SSC before you remove caries.

Seat Maxillary SSC B to L.  Seat Mandibular SSC L to B.  

Technique for SSC- Occlusal 1.5mm, interproximal 1-1.5mm, feather margins subgingival, round all angles, remove caries, base…

Amalgam next to SSC- Prep same time, fill amalgam first.

Adjacent SSC’s- prep together, try in separately and together.  Cement posterior 1st.

Electrical burn on lips can hospitalize for 2-3 weeks to avoid labial artery bleed.  Needs lip appliance within 14 day to wear one year.

Infant exam recall- High risk 3 months, moderate 6 months, low is 12 months (spacing and good OH).

Tongue injury-Suture lateral always.  Not dorsal.

Mandibular fractures in kids.  66% occur in condyle area.

Soft tissue radiograph uses ¼ the exposure time.

Fluoride dosing:

Age
Less than 0.3 ppm
0.3-0.6 ppm F
More than 0.6 ppm F

Birth to 6 months
0
0
0

6 months to 3 years
0.25mg
0
0

3 years to 6 years
0.50mg
0.25mg
0

6 years to 16 years
1.0mg
0.50mg
0

Bruises Dating:

Time
Characteristics

1-2 days
Swollen, tender

0-5 days
Red, blue, purple

5-7 days
Green

7-14 days
Brown

2-4 weeks
cleared

Detecting Abuse: Normal distance between maxillary canine in adults is 2-5 to 4-0 cm.  Animal bites tear, human bites compress.  Less than 2.5cm might be a child.  Signs of maltreatment are:  Afraid, passive, multiple injuries, lack of medical treatment, mal nourished, demanding, aggressive.

Pathology:  Bohn’s nodules on buccal or lingual of alveolar ridge or on palate away from midline

Epstein’s pearls on midline

Dental lamina cysts on crest of alveolar ridge.

Antibiotics:  Pen 50mg/kg divide by 4 take q6h.

                     Erythromycin 50mg/kg divide by 4  q6h.

                     Cleocin 25mg/kg, divide by 4 take qid.

Ellis class III fracture involves pulp.  Pulpotomy if posterior, pulpectomy or extract if anterior.  Root fracture in apical ½ can observe or extract.

Intrusions- take a PA. Most erupt in 3-6 months.

Internal Hemorrhage in a tooth is gray.  1-2 days color change is a better prognosis than a protracted change.

Calcific metamorphosis is yellow.

Internal resorption is pink.
External resorption you must extract.






