Pathology of the Teeth

I.  Alterations in number of teeth

A.  Decrease

1. Anodontia–missing teeth, may be complete or partial

a.  Definitions:

1).  Complete anodontia–all teeth are missing

2).  Partial anodontia–one or more teeth are missing; far more common than complete anodontia

a).  Hypodontia–a single tooth is missing, relatively common

b). Oligodontia–6 or more teeth are missing

b.  Classification of anodontia:

1).  True anodontia–the tooth never formed, developmentally missing

2).  False anodontia–the tooth formed but was subsequently extracted

3).  Pseudoanodontia–the tooth appears to be missing but is impacted

c.  Presentation:

1)  Sporadic/isolated cases of true partial anodontia:

a).  Third molars most commonly

b).  Maxillary lateral incisors second most common

c).  Mandibular second premolars third most often

d).  Maxillary lateral incisor is most common in the deciduous dentition

-if the deciduous tooth is missing, the permanent successor is also usually absent

e).  May show familial pattern in many instances

2.)  May be associated with syndromes; oligodontia often noted rather than hypodontia:

a).  Hypohidrotic ectodermal dysplasia

-x-linked recessive inherited disease most commonly; other inheritance patterns are also seen

-males

-characteristic facies linked to midface hypoplasia

prominent supraorbital ridge with depressed nasal bridge

frontal bossing

large, blubbery, protuberant lips

-deficiencies of ectodermal structures:

sparse, thin, fine blond hair

eyebrows, eyelashes sparse or absent

soft, smooth, thin, dry skin

absence of sweat glands

hyperthermia (heat intolerance)

complete or partial anodontia

cone shaped teeth

absence of salivary glands may be seen with resultant xerostomia

-25% have refractory chronic anemia

b).  Incontinentia pigmentii (Bloch-Sulzberger Disease)

-x-linked dominant inherited disease

-females almost exclusively, usually a lethal defect in males

-skin abnormalities

vesicular and erythematous skin lesions become keratotic

slate gray macular lesions cover large areas of skin

-skeletal disorders

-neurologic disorders in 30-50%

mental retardation

seizure disorders

motor difficulties

ocular problems (strabismus, cataracts, optic atrophy)

-tooth abnormalities in 60-80%

anodontia

peg or cone-shaped crowns

delayed tooth eruption

c).  Numerous others

-at least 35 additional conditions identified

B.  Increase

1.  Hyperdontia
a.  Definition:  too many teeth

1).  Supernumerary tooth:  tooth at least approaches normal expected size

2).  Accessory tooth:  looks like a tooth but is much smaller than would normally be expected

b.  Presentation:  

1).  Sporadic/isolated cases of hyperdontia

a).  Supernumerary Teeth
-Mesiodens is most common, some evidence of autosomal dominant inheritance

-Distomolars (4th molars) second most common

-Mandibular premolar area third most common

b).  Accessory Teeth
-Paramolars (facially or lingually in the maxillary posterior areas) most commonly seen

c).  In the dediduous dentition it is rare; if present it is usually the lateral incisor

d).  Hereditary tendency?–definitive evidence lacking

e).  Maxilla more often affected than the mandible

2).  May be associated with syndromes and demonstrate multiple supernumerary teeth:

a).  Cleidocranial dysplasia (dysostosis)

-often hereditary in autosomal dominant pattern; 40% new mutations however

-abnormalities of skull, teeth, jaws and shoulder girdle primarily

-entire skeleton may show similar effects 

-short stature

males average 5’2”

females average 4’10”

-facies

large head with prominent frontal bossing

hypertelorism

depressed nasal bridge

-delayed suture closing

delayed closure of fontanelles in the skull

development of Wormiam bones

-abnormalities of the clavicle

complete absence, unilateral or bilateral, in 10%

more often hypoplasia or malformation of clavicle is seen

-oral findings

high, narrow arched palate, often cleft

midface deficiency results in relative mandibular prognathism

retained deciduous teeth

multiple impacted supernumerary teeth

lack of cellular cementum

b).  Gardner’s syndrome

-autosomal dominant disease, highly penetrant

-multiple osteomas, particularly involving the jaws and skull, are quite distinctive

-epidermal inclusion cysts, particularly involving the neck area

-desmoid tumors

-intestinal polyposis

high rate of malignant transformation, approaches 100%

may result in prophylactic bowel resection at an early age

-tooth abnormalities

supernumerary teeth

impacted teeth

multiple odontomas

c).  Numerous others

Angio-osteohypertrophy

Curtius syndrome

Fabry-Anderson disease

Hallerman-Streiff syndrome

Oral-facial-digital syndrome, type I

Sturge-Weber syndrome

II.  Alterations in size

A.  Decrease

1.  Microdontia
a.  Classification of microdontia:

1).  Generalized–all of the teeth are affected

a).  True generalized microdontia–teeth are reduced in size

b).  Relative generalized microdontia–large jaw size relative to the teeth makes teeth seem smaller

2).  Localized–isolated teeth affected

b.  Presentation

1).  Localized microdontia is most commonly seen

a).  Third molars most often affected

b).  Peg lateral incisors second most common manifestation

2).  True generalized microdontia often associated with pituitary dwarfism
a).  Developmental anomaly as a result of lack of growth hormone or inability of tissues to respond to growth hormone

b).  Dwarfs that are well proportioned, just smaller in every respect

B.  Increase

1.  Macrodontia
a.  Classification of macrodontia:

1).  Generalized–all of the teeth are affected

a).  True generalized macrodontia–teeth are increased in size

b).  Relative generalized macrodontia–small jaw size relative to the teeth makes teeth seem larger

2).  Localized–isolated teeth affected

b.  Presentation

1).  Localized macrodontia is only occasionally found and is often associated with hemifacial hypertrophy
2).  True generalized macrodontia may be associated with pituitary giantism (gigantism)

a).  Anomaly due to excessive production of growth hormone most often as a result of pituitary adenoma

b).  Giants that are well proportioned, just larger in every respect

III.  Alterations in shape (morphology)

A.  Crown involvement

1.  Shovel shaping
a.  Thickened mesial and distal marginal ridges on incisor teeth produce a shovel shape

b.  May be associated with dens invaginatus or dens evaginatus

c.  High incidence in East Asians, Eskimos, and American Indians 

d.  Anthropologic evidence of land bridge connecting Alaska and Siberia?

2.  Accessory cusps–can affect any tooth

a.  Cusp of Carabelli is the most common

1).  Palatal surface of mesiolingual cusp of a maxillary molar tooth

2).  Seen in permanent or deciduous dentitions, mostly on the first molar tooth

3).  Prevalence varies; high in whites, rare in Asians

4).  More common in males??

b.  Talon cusp
1).  Lingual surface of incisor or canine teeth; markedly accentuated cingulum cusp

2).  May be unilateral or bilateral

3).  Fusion with lingual surface produces three-pronged, eagle talon-like appearance

4).  Usually will contain a pulpal extension 

5).  On rare occasions may arise from the facial surface and resemble a Doak’s cusp

c.  Doak’s cusp
1).  Accessory cusp found on the buccal surface of molar teeth

d.  Dens evaginatus

1).  Accessory cusp eminating from the central groove of premolar teeth most commonly

2).  Molar teeth may occasionally be affected

3).  Usually contain a pulp horn

4).  May be bilateral

5).  Most often affects mandibular teeth

6).  Rare in whites, higher percentage seen in Asians

3.  Gemination
a.  One tooth bud attempts to make two teeth 

b.  Two crowns, a single root, and a single root canal are present

c.  Hereditary tendency

d.  Maxillary permanent incisors most often affected

e.  Mandibular incisors most often affected in deciduous dentition

f.  Recognition:  count teeth–there appears to be an extra crown present

4.  Fusion
a.  Two teeth are joined with fusion of their dentin

b.  Often shows one composite crown, two complete root complexes, and two separate pulpal configurations

c.  Probably due to 2 tooth buds developing too close together

d.  More common in the deciduous dentition than in the permanent dentition

e.  Anterior teeth most commonly affected

f.  Recognition:  count teeth–there appears to be a tooth missing

5.  Congenital syphilis
a  Infected mother after 4 months in utero

b.  Hutchinson’s incisors–loss of middle mammelon produces screwdriver shaped teeth

c.  Mulberry molars–excessive number of small supernumerary cusps

d.  Child was born in the secondary phase of syphilis and may exhibit Hutchinson’s triad:

1).  Hutchinson’s teeth

2).  Interstitial keratitis–opacification of cornea with loss of eyesight

3).  Eighth nerve deafness

e.  Other anomalies include:

1).  Saber shins (anterior bowing of the tibia)

2).  Rhagades (premature fissuring periorally)

3).  Saddle nose

4).  Higouménaki’s sign (enlargement of the sternal end of the clavicle)

B.  Root involvement

1.  Accessory roots (supernumerary roots)
a.  Molars usually but can affect any teeth

b.  Incidence varies among different races

2.  Dilaceration
a.  Unusual curvature to the root; may affect any tooth

b.  Likely cause is trauma to the tooth bud during root development

c.  Pathologic process adjacent to the developing tooth may also be a cause

d.  Some concern may be necessary if using the tooth as an abutment

3.  Enamel pearl
a.  Most commonly found in the furcation area of molar teeth

b.  Maxillary teeth more commonly affected

c.  Caused by an anomaly in Hertwig’s epithelial root sheath with retention of stellate reticulum

d.  May contain a pulp horn and dentin core

e.  Asians appear to be most commonly affected

4.  Taurodontism
a.  “Bull” teeth–the body of the tooth is enlarged at the expense of the roots

1).  Constriction at the tooth cervix (CEJ) is absent or reduced

2).  Teeth have a rectangular appearance

3).  Sometimes referred to as “Neanderthal” teeth

b.  Etiology likely is a lack of normal growth of Hertwig’s epithelial root sheath

c.  Teeth show large pulp chambers and short roots

d.  Primarily affects permanent teeth, may be unilateral or bilateral

e.  Three types:

1).  Hypertaurodont
2).  Mesotaurodont
3).  Hypotaurodont
f.  Associated with numerous syndromes
1).  Down syndrome (Trisomy 21, Mongolism) most likely

2).  Other syndromes are relatively rare and obscure ones

5.  Concrescence
a.  Fusion of teeth by cementum only without dentinal involvement

b.  May be caused by proximity of roots of developing teeth or due to excessive production of cementum secondary to periapical inflammation

c.  Maxillary molars most often affected

6.  Hypercementosis
a.  Excessive production of cementum on the root surface of the tooth

1).  Contiguous with the radicular cementum

2).  The periodontal membrane space is maintained around the area of proliferation

3).  The apical one third of the root is usually affected

4).  May affect a single tooth, multiple teeth, or be a generalized process

5).  Familial clustering suggests possible hereditary influence

b.  Premolar teeth appear to be most commonly involved

c.  Adults most often affected; incidence increases with increasing age

d.  Etiologic factors include:

1).  Paget’s disease of bone
2).  Idiopathic
3).  Giantism
4).  Occlusal trauma
5).  Non-functional tooth
6).  Acromegaly
7).  Periapical granuloma

IV.  Alterations in structure

A.  Amelogenesis Imperfecta
1.  Enamel only is affected; no recognizable systemic disorder as an etiology

2.  Numerous types and inheritance patterns with majority being autosomal dominant

3.  Subclassification:

a.  Enamel hypoplasia type:  defective matrix production or maturation

b.  Enamel hypocalcification type:  defective mineralization of matrix

4.  Numerous clinical appearances all result in early, easy loss of enamel

a.  No increased caries incidence since secondary dentin forms readily

b.  Radiographs often are diagnostic

5.  Deciduous and permanent dentitions are usually diffusely involved

B.  Dens Invaginatus (Dens in dente)
1.  Literally, a tooth developing within a tooth; an invagination of the tooth

2.  Two types are recognized:

a.  Coronal (Dilated odontome)
1).  Most commonly seen, far more common than the radicular type

a).  Lateral incisors most often affected

b).  Central incisors occasionally involved

c).  Other teeth may be affected but very rarely

2).  Maxilla usually affected

3).  May be unilateral affecting one or more teeth, or bilateral

4).  Characteristic radiographic appearance but may be decidedly subtle

5).  Invagination may allow direct communication of pulp with noxious elements of the oral environment, causing pulpal necrosis and periapical radiolucency without obvious cause

b.  Radicular
1).  Rare

2).  Probably due to inappropriate invagination of Hertwig’s epithelial root sheath

3).  Radiograph demonstrates an enlargement of the root without obvious cause

C.  Dentinogenesis Imperfecta (Hereditary Opalescent Dentin)
1.  Developmental disturbance in dentin formation in the absence of systemic cause

a.  Dentinal tubules are less numerous and larger

b.  DEJ less convoluted, reducing mechanical retention of enamel

c.  Types:

1).  Isolated, involving only the teeth

2).  In conjunction with osteogenesis imperfecta (Lobstein’s disease)

2.  Hereditary pattern is autosomal dominant and affects whites disproportionately

a.  Nearly 100% penetrant but with variable expressivity

b.  Pedigrees often can be traced to English or French ancestors living near the English Channel

3.  Deciduous and permanent dentitions are affected

4.  Dentinal defects cause clinical symptoms:

a.  Defective DEJ allows easy fracturing off of the enamel

b.  Dentin abrades rapidly

c.  Little/no sensitivity due to loss of pulpal elements

d.  Defective dentin results in root fractures more commonly

e.  Intracoronal restorations may be difficult to retain

5.  Characteristic clinical appearance of the teeth

a.  Brown opalescent (translucent) hue

b. Bulbous crowns with marked cervical (CEJ) constriction on radiographs

c. Obliteration of pulp chambers and root canals on radiographs

6.  Obliteration of pulp may result in pulpal necrosis and periapical pathosis without obvious cause

D.  Dentinal Dysplasia (“Rootless teeth”)
1.  Several systemic diseases may produce similar clinical manifestations

2.  Two classifications:

a.  Type I: Radicular dentin dysplasia
1).  Also known as “rootless teeth”

2).  Autosomal dominant inheritance pattern

3).  Deciduous and permanent dentitions affected; deciduous usually more severely involved

4).  Clinical appearance is distinctive and due to loss of organization of root dentin:

a).  Crowns appear normal

b).  Roots missing or rudimentary in form showing markedly tapered forms

c).  Pulp often completely obliterated but may show crescent or chevron-shaped pulp chambers

5).  Pulp obliteration often causes pulpal necrosis and periapical pathosis without obvious cause

6).  Early exfoliation is commonly seen

7).  Characteristic histologic appearance:  “streams around boulders”

b.  Type II: Coronal dentin dysplasia
1).  Numerous features similar to dentinogenesis imperfecta

a).  Deciduous teeth exhibit similar opalescent or translucent hue

b).  Radiographs show bulbous crowns with cervical constriction and pulpal obliteration

c).  Histologically, dentin is similar to that seen in dentinogenesis imperfecta

d).  Permanent teeth do not show these changes

2).  Autosomal dominant inheritance pattern

3).  Root length is normal in both dentitions

4).  Permanent teeth:

a).  Normal color clinically

b).  Enlarged apically extended pulp chamber radiographically

-“Thistle-tube shaped or flame shaped pulp

-Tendency to develop large pulp stones in the enlarged pulp chambers

c).  Histology:

-Normal enamel and coronal dentin

-Numerous areas of interglobular dentin near the pulp

-Radicular dentin is atubular, amorphous, and hypertrophic

E.  Regional Odontodysplasia (Ghost Teeth)
1.  Teeth appear deformed clinically

2.  Characteristic radiographic appearance

a.  Irregular crown outline

b. Markedly enlarged pulp chamber 

c.  Thin, malformed dentin which appears poorly mineralized

d.  Very thin enamel layer

e.  Short roots often with open apex

f.  Overall radiographic appearance is the “ghost” of a tooth

3.  Localized area of the dentition is affected; other teeth appear normal in form

4.  Unilateral maxillary anterior segment (incisors and canine) most often involved

5.  Delayed eruption or complete lack of eruption often associated with affected teeth

6.  Deciduous and permanent dentition may be affected

7.  Etiology unknown:

a.  No apparent hereditary patterns

b.  Ischemia to developing tooth buds seems most likely explanation 

c.  Mutation in tooth buds and viral infection of isolated tooth buds also theorized

F.  Vitamin D resistant rickets (Hypophosphatemia)
1.  Hereditary disease; x-linked dominant transmission is well documented

2.  Basic defect is decreased renal tubular reabsorption of phosphates

a.  Low serum phosphate levels

b.  Clinical presentation is that of rickets but the disease is resistent to treatment with Vitamin D

3.  Clinical presentation:

a.  Short stature

b.  Rachitic bowing of the legs

4.  Dental findings are fairly characteristic and may be pathognomonic

a.  Delayed eruption of teeth

b.  Tubular defects in pulp horns results in pulp horn that reach the enamel layer

1).  Ingress of bacteria of oral flora directly into the pulp can cause early pulpal necrosis

2).  Periapical pathosis without obvious cause is often a presenting symptom

3).  “Crow’s foot” pulp on mandibular anterior teeth is a characteristic finding

c.  Lamina dura may be absent or deficient

5.  Treatment is with high dose phosphates and immobilization

G.  Hypophosphatasia
1.  Hereditary disease with autosomal recessive pattern

2.  Metabolic bone disease due to enzyme production deficiency

a.  Deficiency in alkaline phosphatase production

b.  Phosphoethanolamine accumulates in blood and urine

3.  Clinical presentation:

a.  Rachitic deformities

b.  Failure of calcification of calvarium

c.  Dyspnea

d.  Cyanosis

e.  Vomiting and constipation

f.  Renal calcinosis

g.  Early closure of cranial sutures which may lead to convulsions

4.  Oral manifestations involve teeth:

a.  Premature loss of deciduous teeth, mainly incisors due to lack of cellular cementum

b.  Shell-type teeth with large pulp chambers

5.  Radiographic findings:  “Beaten copper” appearance of skull on lateral skull films

6.  The younger the patient is when symptoms develop, the more severe the disease will be

H.  External resorption
1.  Specific etiology uncertain and probably variable:

a.  Trauma often associated

b.  Pressure from tumor, cyst, adjacent tooth growth, etc.

c.  Mechanical forces (orthodontic therapy)

d.  Inflammatory effects

2.  Resorptive cells are osteoclast like and arise from periodontal membrane 

3.  May be seen in erupted or impacted teeth

4.  Usually presents with a “moth-eaten” radiographic pattern

I.  Internal resorption
1.  Etiology is most likely linked to trauma to the pulpal tissues

2.  Relatively rare in occurrence; usually occurs in late adult life

3.  Characteristic clinical appearance described as Pink tooth of Mummery when the coronal portion of the pulp is involved

4.  Radiographically it usually presents as a radiolucent symmetric enlargement of the pulp that is often well demarcated

V.  Alterations in color

A.  Fluorosis
1.  Etiology:

a.  Can be seen endemically when fluoride content of drinking water exceeds 1 part per million

b.  Usually not severe unless fluoride content of water exceeds 5 ppm

c.  As fluoride levels increase, hypoplasia of enamel in addition to brown discoloration may be seen

1).  Can produce pitting in the enamel or “chalky” surface to the enamel

2).  No increase in caries incidence despite the hypoplasia

2.  Originally termed “Colorado brown stain”

3.  Primarily an esthetic problem

B.  Tetracycline staining
1.  Tetracycline is incorporated into hard tissues during calcification

a.  Crowns and roots of teeth, and bone are involved

b.  Degree of involvement dependent on age at administration as well as dosage and duration of dosage

c.  With very high doses, enamel hypoplasia may also be seen

d.  Tetracycline can cross the placental barrier so care in administering it during pregnancy is warranted

2.  Varying colors and shades of pigmentation depending on the type of tetracycline:

a.  Oxytetracycline = yellow

b.  Chlortetracycline = gray-brown

c.  Minocycline (synthetic tetracycline) = green to gray to black

3.  Pigmentation usually appears more diffuse than with fluorides

4.  Ultraviolet light causes tetracycline incorporated into hard tissues to fluoresce yellow to yellow-green

5.  Usual presentation is as a ring-like yellow band around the roots of third molar teeth secondary to administration as teenager for acne

C.  Erythroblastosis fetalis
1.  Etiology:

a.  Rh+ fetus in an Rh- mother who has antibodies against Rh+ due to a previous Rh+ pregnancy

b.  Antibodies pass the placental barrier causing hemolysis

c.  Breakdown of blood in pulp causes hemosiderin deposition in dentin, producing intrinsic stain

2.  Teeth may be black, brown, green, or blue in color

3.  Only the deciduous dentition is involved with severe pigmentation

4.  Characteristic finding is the “Rh hump”

a.  Hypoplastic line in the enamel surface in the area of the tooth developing at the time of hemolysis

b.  Usually noted on the deciduous cuspid or molar teeth

5.  Not usually seen anymore due to treatment of Rh- mothers with RhoGam, preventing development of Rh+ antibodies

D.  Hemolytic anemia
1.  Any hemolytic anemia may cause hemosiderin deposition in dentin resulting in discoloration similar to that seen in erythroblastosis fetalis

2.  Adults primarily are affected and stains seem to be seen most often in the cervical areas of the teeth

E.  Porphyria (Congenital erythropoietic porphyria)
1.  Hereditary disease with autosomal recessive inheritance pattern

2.  Disorder of porphyrin metabolism

a.  Increased synthesis and excretion of prophyrins

b. Urobilinogens (uroporphyrins) accumulate in skin, blood, urine, and other body tissues 

c.  Deposition in teeth and bone as well

3.  Clinical presentation:

a.  Photosensitivity

1).  Vesiculobullous lesions develop after exposure to sunlight

2).  Heal with increased pigmentation and scarring

b.  Compensatory hypertrichosis

4.  Oral findings:

a.  Brown to gray to black discoloration of the teeth

b.  In ultraviolet light, the teeth fluoresce bright red

5.  Probably the origin of the “werewolf” or “wolfman” mythology

