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        BLEACHING OF DISCOLORED TEETH

I.  ETIOLOGY OF TOOTH DISCOLORATION
A.  Extrinsic stains

-  most often caused by tobacco, coffee, tea or other highly colored foods

-  extrinsic stains can be removed by prophylaxis and scaling with the use of "Prophy-Jet", abrasive disks and soft rubber cups/points

B.  Intrinsic stains

1.  Tetracycline staining


-  can be caused by as little as three days of tetracycline ingestion from   second trimester in utero to about 8 years  of age.  The severity of  discoloration depends on the time and duration of drug administration,  as well as the type of tetracycline and the dosage.  Variable appearance from mild yellow to gray with minimal banding to dark  gray  with marked banding

2.  Endemic fluorosis


-  
caused by the ingestion of excessive fluoride during enamel formation and calcification (>1 ppm - mild, >4 ppm -   moderate to severe).  The nature and the severity of the problem vary widely, depending on many factors such as genetic vulnerability, intensity and length of  exposure, and the point of development of the enamel at which excess   fluoride intake occurs.  Discoloration can range from white, opaque  spots to brown or multicolor staining.  Surface damage with more severe   fluorosis presents as pitting and loss of enamel

3.  
By-products of illness causing tooth discoloration by infusion of dentin during development

   
-
postnatal jaundice: bluish green or brown


-  erythroblastosis fetalis: greenish blue


-  porphyria: purplish brown

4.  By-products of illness causing tooth discoloration by interfering  with normal matrix formation or 
calcification of enamel


-  amelogenesis imperfecta: hereditary condition.  Discoloration is in the   enamel.  Yellow or gray-brown


-  dentinogenesis imperfecta: hereditary condition which causes opalescent   discoloration of the teeth.  The enamel may fracture away due to the poorly formed dentin and the resulting weak dentino-enamel junction

5.  "Natural" or acquired discoloration

-   caries: opaque white halo or gray.  An even deeper brown to black pigmentation can occur as result of bacterial degradation of food debris in areas of tooth decay.  All caries must be removed prior to bleaching


-  intrapulpal hemorrhage: usually as a result of traumatic injury.  Tooth may remain vital  


-  pulpal necrosis: tissue disintegration products permeate tubules and stain the surrounding dentin

-  calcific metamorphosis: gradual decrease in translucency and may show a yellowish or yellow-brown discoloration.  Endodontic therapy only  indicated if bleaching is desired

-  aging: dulling or yellowing of teeth and discolored worn restorations showing through worn enamel surfaces

6.  "Iatrogenic" stains or stains secondary to dental treatment


-  amalgam staining and microleakage of composites


-  breakdown of restorations (pins, posts)


-  remnants of pulpal tissue from inadequate access/debridement


-  residual sealers and gutta-percha and other obturating materials


-  intracanal medicaments

II.  DIAGNOSIS AND CASE SELECTION

A.  Evaluate patient's concerns/expectations


-  consider combined therapy (orthodontics, cosmetic contouring)


-  consider alternate treatment such as veneers or crowns

B.  Establish color baselines before treatment begins


-  thorough prophylaxis to remove superficial stains


-  pre-op photographs and shade guide

C.  Evaluate the condition of the tooth 


-  adequacy of restoration, remove leaky ones immediately to prevent further staining


-  caries, cracks, enamel hypoplasia: use transilluminator


-  dentinal hypersensitivity, vitality/pulpal health


-  type and quality of the root canal filling


-  quality of the remaining tooth structure

D.  Review medical history


-  any significant medication or medical condition that may contribute to the staining


-  any allergies to materials

E.  Determine habits


-  smoking, heavy tea or coffee drinking


-  is patient willing to modify his behavior 

III.  VITAL BLEACHING
A.  Indications


-  mild tetracycline stains


-  fluorosis


-  aging stains


-  by-products of illness

B.  Contraindications


-  extremely large pulp (young teeth)


-  sensitive teeth


-  very dark stain


-  cracks or extensive crazing


-  extensive restorations


-  patient expectations too high


-  impatient patient

C.  Techniques

1.  In-Office External Bleaching


-  NO LOCAL ANESTHESIA


-  thorough prophylaxis

-  protect tissues and isolate teeth: use Orabase or petroleum jelly on gingival tissues, ligate rubber dam with floss, invert dam, seal with cavity varnish, moist gauze under the dam


-  etch teeth (optional)


-  saturate gauze with Superoxol and place on labial surface of teeth


-  apply heated bleaching instrument or bleaching light (115 to 140 Deg F)


-  keep gauze moist with additional Superoxol (30 min)


-  warm water flush and polish teeth


-  provide topical fluoride treatment


-  repeat every 2-4 weeks to desired result or until no further changes noted

2.  Modified McInnes Technique for endemic fluorosis/superficial hypoplasia


-  prophylaxis and isolation as in vital bleaching technique


-  bleaching mixture is 5 parts of 36% HCl, 5 parts of 30% H2O2, and 1 part of 0.2% diethyl ether


-  apply to teeth surface with cotton applicator for 5 min 


-  abrade with fine cuttle disc for approximately 15 sec


-  repeat if necessary to achieve desired color improvement


-  rinse, dry and apply fluoride

3.  Acid Pumice Technique for endemic fluorosis/superficial hypoplasia


-  prophylaxis and isolation as in vital bleaching technique


-  add fine pumice to 18% HCl to form a thick paste 

-  apply paste to the enamel surface with a wooden tongue blade or orangewood stick using firm pressure (5 sec)


- rinse with water and reapply paste until there is desired color improvement


- neutralize with sodium bicarbonate solution


- rinse, dry and apply fluoride

- commercially available as PREMA, use of a 10:1 reduction gear contra- angle with modified prophy brush

4.  Home Bleaching or Nightguard Vital Bleaching Technique


-  best results with teeth darkened by aging


-  patient wears a thin vacuform matrix (nightguard) containing 10-15% Carbamide peroxide


-  appliance is worn for various period of time 


-  most efficient is to combine with in-office bleaching

-  must consider the following: unproven effectiveness, unproven safety, requires patient compliance, possible allergic reactions, occlusal problems, sore throat, and minor tooth movement

D.  Potential adverse effects


-  the effect of the bleaching solution or heat on the underlying pulp is of concern

-  most studies did not demonstrate significant irreversible effects on the pulp, but many studies were not done in human teeth


-  there may be thermal sensitivity for a while after the procedures

-  other areas of concern include the effects on enamel by decalcification and chemical burns of soft tissues


-  vital bleaching procedures must be approached with caution

E.  Prognosis


- yellow or brown stains much better prognosis than gray stains


-  change in color is not permanent, some darkening (relapse) may return quickly


-  overall prognosis is generally poor

IV.  NONVITAL BLEACHING
A.  Indications


-  necrotic pulp/pulpal hemorrhage


-  tetracycline stain (intentional endodontics)


-  calcific metamorphosis


-  residual tissue, filling material, and medicaments

B.  Contraindications


-  extensively restored teeth with insufficient tooth structure


-  cracks and hypoplastic or severely undermined enamel


-   metal salt discoloration


-  inadequate root canal obturation


-  previous bleaching failures

C.  Walking Bleach Technique


-  thorough prophylaxis

-  complete isolation

-  adequate access 

-  remove root canal filling material to a depth of 2-3 mm apical to CEJ

-  at least 2mm thick base covering gutta-percha contoured to ensure it is slightly coronal to CEJ around the entire periphery of the chamber (to prevent external cervical resorption)

-  remove surface layer of dentin on the facial wall

-  completely clean and dry the pulp chamber

-  mix a thick paste of sodium perborate and superoxol and place it against the facial wall

-  remove excess and seal with temporary 

-  evaluate result in 2-3 days, repeat procedure if necessary

-  restore with composite

D.  External cervical resorption is possible major complication

    Harrington and Natkin (1979)

    -  theories:  trauma

                heat injury to PDL 

                superoxol leakage (acidic pH)

E.  Prevention of external cervical resorption


-  avoid using heat


-  use a base to seal the CEJ (Cavit, IRM, Glass ionomer)

 Kehoe (1987)


-  use calcium hydroxide for 1 week to reverse pH

 Rotstein (1993)


-  use Catalase to eliminate residual superoxol

 Rotstein (1993)


-  avoid superoxol, use water to mix with sodium perborate

F.  Bonding problems

-  several studies found that hydrogen peroxide renders the enamel surface   to be more porous and affects the adhesion of composite resins to enamel.  It is recommended to place a temporary after completion of bleaching procedure, wait one week, then place the permanent resin restoration

G.  Prognosis

-  depends on the etiology of the discoloration

-  discoloration due to products of pulp degeneration, hemorrhage or  debris presents a reasonably good prognosis

-  discoloration caused by the penetration and precipitation of metallic salts or silver-containing medicaments, sealers and restorative  materials presents a poor prognosis

H.  Intentional endodontics and internal bleaching for tetracycline stained teeth 

-  much better prognosis than in office external vital bleaching or nightguard vital bleaching

-  must weight the benefits against the risks 

E.  SUMMARY


-  do not use anesthetic, to avoid potential thermal or chemical injury


-  do not promise success


-  vital bleaching has poor prognosis, internal bleaching is more  predictable


-  inform patient of other treatment alternatives

