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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 FLOURIDE 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 (thrixotropic 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  

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

4. 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.

5. 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: 

1.   Should always calculate for a sedation patient treatment

                  2.   Calculating pediatric dental local anesthetic dosage:

                        a.   Clark’s rule – {child’s weight in lbs}/150 = % of adult dose

                        b.   Young’s rule – {child’s age}/{child’s age + 12} = % of adult dose

                        c.   Maximum dose of mepivacaine and lidocaine – 4.4 mg/kg (2 mg/lb)

                             {child’s weight in kg } x 4.4 mg/kg = maximum mg of L/A

                             {mg of L/A}/{36 mg/cartridge for 2% Xylocaine} = # of cartridges

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.    Dental Radiographs: 

   A.   Diagnostic quality

   B.   Types:

                    1.   Occlusal (adult PA film)

                    2.   BW (Crease corner, snap-a-ray holder)

                    3.   PA (modify acrylic holder)

                    4.   PANO

IX.         Cleft lip with/without cleft palate:  

              A.   Incidence:  1 in 750-1,000 births 

              B.   Wide variety/degree of severity ranging from lip pits, a slight notching of the lip, bifid uvula, to a

                     complete cleft of the nose, lip, and palate.  The cleft may occur separately or in combination with other 

                     malformations.  

              C.   Cleft lip is thought to result from the failure of normal facial processes development at 6-7 wk in utero. 

              D.   Cleft palate is believed to result from failure of the 2 palatal processes to fuse during the 8’th wk in 

         utero. 

              E.   Treatment:

                     1.   Often performed by a multidiscipline team approach. The lip repair is done at 10 wk of age, 10 lbs, 

                    and a Hb of 10.  The soft palate is closed by 1 yr of age, interceptive orthodontics is accomplished 

                    in the mixed dentition, and an autogenous bone graft is done, if needed, prior to the eruption of the 

                          permanent canine (11-12 yr of age) usually at ¼ -1/2 canine root development.  

X.          Facial/Intra Oral Trauma

              A.   Electrical burn:

                     1.   Life threatening due to a potential labial artery bleed when  the necrotic tissue sloughs up to

                           4-21days.  

                     2.   An oral appliance should be made within 10 days of the injury to prevent eschar adherence and 

                           should be worn for one yr. Future surgical revision may be necessary.

               B.   Bilateral mandibular subcondylar fracture - suspect with chin trauma/ecchymosis. 

               C.   Parasymphyseal fracture – suspect with ecchymosis to the floor of the mouth.

               D.   Post local anesthesia (L/A) – children should have a cotton roll placed in between their teeth to the

          side opposite from where L/A was administered to prevent biting of their cheek, tongue or lip.
XI.          Lab values:

               A.   Kids generally have higher values than adults

XII.        Adolescent Tobacco Cessation Counseling

      A.   Smoking and oral nicotine products

XIII.       Supplemental Handouts:

       A.   Fluoride Calculations

       B.   Guidelines for prescribing dental radiographs

       C.   Occlusal relationships & apexification/genesis information

       D.   Operative materials and amalgam prep design

       E.   Conscious sedation & oral HIV manifestations information

       F.   Definition of conscious, inhalation sedation & dental neglect

       G.  Moyers Arch Length Analysis form

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

       C.   Dentistry for the Child and Adolescent; McDonald, 7th Edition, 1999  
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Calculating Flouride in mg:

               1.    Find % F in compound

              Givens: (molecular weight ratios {MWR})  

                             APF = 1.0)

NaF = 0.5

SnF2 = 0.25

                             MFP = 1/8

               2.    Multiply % compound by MWR = % F
               3.    Express %F in mg F/ml by multipying #2 by 10

               4.    Multiply mgF/ml by ml (cc) = mg F
               Example:

               For 1.23% APF

                (1.23)(1) = 1.23 = %F

                (1.23)(10) = 12.3 mgF/ml

                If a child swallowed 10cc of this type of toothpaste, they injested 123 mg F

____________________________________________________________________________________________

Calculating the parts per million (ppm) of F:

Example:

0.04% SnF2

(0.04)(0.25) = .01 %F

(0.01%F)(10) = 0.1 mgF/ml

Given:  1mg/L = 1 ppm

(0.1mgF/ml)(1000ml/L) = 100 mg F/L = 100 ppm F
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