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General Characteristics 1 
b 

Knowledge of the characterirtics of maxillary venur mandibular 

teeth, permanent versus primaries, and unusual characteristics of 

individual teeth is essential clinically. as well as on the NUDE exam. I 
GENERAL CHARACTERISTICS AND NOTES OF MAXILLARY 
VERSUS MANDIBULAR TEETH 

A. All teeth are wider fadolingually than meriodirtally except for: 

1. Maxillarycentral and lateral ~ncirors 

; 3 2. Mandibular 1st. 2nd. 3rd molars 

8. Anterior maxillary teeth are wider in a meriodirtal direction than their 
counterpar6 in the mandibular amh. 

C. Mandibular molars are wider in a meriodirtal direction than maxillary 
molars. 

D. Maxillary molan are wider in a faciolingual direction than mandibular 
molars. 

. E. Pnrnolars all have single roots. except for maxillary I* premolar, which 
has two roots. 

F. Molars: 

1. Maxillary molaw-3 roots; 2 facial, 1 lingual (palatal) 

2. Mandibular molar-2 roots; 1 mesial, 1 distal 

G. Maxillary posteriors--0cclural tables more centered in a faciolingval 
direction, centered over the root trunk: buccal and lingual cusps equally 
displaced from midline in fqciolingual direction; from the occlural, equal 
amounts of buccal and lingual surfaces can be seen. 

Mandibular porteriors-9cclural table is somewhat lingually displaced, 
the buccal cum beina more towards the middle of the tooth in the faci- 
olingual direction and the lingual cusp almost in line with the lingual 
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profile of the root. In the arch the mandibular porteriarr are linguaily j j  
inclined. When viewed from the acclural surface, more buccal surface (up 
to  213) than lingual surface can be seen. 

H. Maxillary porteriorr--Buccal height of the contour is low, and lingual 
height of the contour is relatively high on the crown. 

I. Smallest tooth-Mandibular central incisor 

J. Longest t o e t & M i i I a  canine 

FUNDAMENTAL GEOMETRIC SHAPES OF CROWNS 

A. Axial dews 

1. All teeth are fundamentally trapezoidal when viewed facially or lin- 
guaily. The long ride of trapezoid becomes occlural or inciral, and 
rhon ride cervical. 

2. lncirorr and canine. when viewed from mesial or dlstal, are triangu- 
lar in shape. 

3. Maxillary pOlte"ol~. when viewed from mesial or distal, are funda- 
mentallytrapezoidal with the long ride on thecervical. 

4. Mandibular posteriorr, when viewed from mesial or distal, are h m -  
boidal, with the lingual-otclural and the buccali.ervicai angler being 
acute. 

5 lllurtrationr of the above are shown below. 
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Table 1-1  

Mulllaty Cmwn Pmfile Orclurel Table 

1st premolar hexagonal trapezoidal 
2nd premolar diamond (ovo~d) rectangular 
Flm molar rhomboid rectangular 
Second molar rhombodd rectangular 
Third molar rectangular 

Table 1-2 

Mandibular Cmwn PmRle OCTIUIQI Table 

1st premolar hexagonal trapezoidal 
2nd premolar dtamand (ovoid) rectangular 
Flrn molar rhombold rectangular 
Second molar rhombold rectangular 
Thlrd molar rectangular 

(-1 HEIGHTS OF CONTOURS--General Points 

A. Generally the mesial height of contour is more inciral or occlural than 
the distal, except for the mandibular central incisor, premolars, and p a -  
sibly the molars. 

0. The lingual helgM of contour of the mandibular posteriors is much more 
occlural than that of the maxillaryporteriors. 

C. The farial height of cornour of the maxillary posteriors is generally mare 
OCCIU~~I than that of the mandibular pasterlars. 

D. The facial end l lngwl haightr of contour generally haw a convexity of 
approximately 0.5 mm, except for the lingual of the mandibular pwteri- 
OR where It may measure up to  1.0 mm. 

NOTE 

Knowing herghtr of contour is an aid m 
undemandmg contact relationships as 
mil. 
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HEIGHTS O F  CONTOURS 

Table 1% 

Central indror 

Lateral inriror 

canine 

F im premolar 

Second premolar 

Flm molar 

Second molar 

Third molar 

Lingual 
Cewicai 113 

Facial 
Cervical 1R 

Mesial 
lnciral 113 

Distal 
Junc. of middle & 
incisal 113s 

Middle 113 Cervical 113 Junc, of middle & 
incirai 1 0  

Junc. of middle & 
in~i la l  113 

Junc. of middle & 
occlurai 1/3 

Junc. of middle 
& occlulai 113 

Junc. of middle 
& OCCIUS~I in 

Middle 1R 

Junc. of middle & 
orciu~ai 113 

Junc. of middle & 
occiusai 113 

Junc of middle 
& o~~ iusa i  113 

Middle 113 

Cervical 113 Cervical 113 

Junc. of cervical 
&middle 113 

Junc. of cervical 
&middle 113 

Junc. of cervical 
&middle 113 

Junc. of cervical 
&middie 113 

Junc. of cervical 
&middle 113 

Cervical 1R 

Cervical 113 

Cervical 1R Middle In 

Cervical 113 Middle 113 Middle 113 

Mandibular t- 
Central incisor 
k r a i  incisor 
Canine 

Lingual 
Cervical 113 
Cervical 113 
Cervical 113 

Facial 
Cervical 1R 
Cervical 113 
Cervical 113 

Mesial 
incilal 1R 
lncilal 113 
incisal 113 

d1m1 
lncisai 113 
lncisal 113 
Junc. of middle 
& incisai 1R 

Junc. of middle 
& occiural 113 

J Y ~ c .  of middle 
& OCCIUS~I 113 

Middle In 

/ F im premolar Junc. of cervical 
&middle 113 

Middle 113 

Cervical 1R Junc. d middle 
& occiural 113 

Junc. of middle 
&OCCIU~I in 

June. of middle 
& OCCIUS~~ 113 

Middle 113 
Middle 113 

1 Second premolar Cervical 1/3 

Middle 113 

Middle 113 
Middle 113 

S ~ o n d  molar 1 molar 
Middle 113 
Mlddle 113 

Cervical 113 
Cervical 113 
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CONTACT AREAS (CA) 

A. Are Influenced by the sire, form, and alignment of the teeth. 

B FunLtlonU) 

1 Stab~l~ze the arch 

2 Prevent food Impactton between the teeth 

3. Protect the interproximal gingival tlrruer 

C Inciral/occluralqlngival placement IS at the meraal and drstal heights of 
contour. generally the mer~al CA tr more Dcclusal or ~nclral than the dir- 
tal, except for the mandlbular central incisor, premolan, and porrtbly the 
molan 

D. Faclolingual placement' Anterlor teeth are centered facioiinguslly; in 
pmerior teeth. placement may be more facial, in the buccal In. 

EMBRASURES 

A Defnned as the gap between two adjacent teeth, as the teeth curve 
away fmm the contact a n e  The embrasure form s dependent upon the 
nze. shape. and form of the teeth There are four embrasures per con- 
tanarea Ilnguai, f a d ,  ~norallocclural, and g~nglval 

0. FunRionSof the ambrasure: 

1. Act as rpillruayr for food, etc.. from the Dcclural surfacer 

2. Make the teeth more self-cleanring 

C. Not- on embrarum: 

1. Maxillary anteriorr: The lingual is greaterthan facial. 

2. Mandibular anterion: The facial is greaterthan lingual. 

3. Posterion: Generally, lingual is greater than the facial (except maxil- 
lary moiard. 

4. The incirallacrlural embrasure is smaller than the gingival. 

5. The inciral embrasure may be missing between the mandibular cen- 
tral incisors due to the high placement of the mesial contact areas. 

CERVICAL LINE CURVATURES 

A The lunnlon of enamel and cementum a called the CEJ or cervical line. 
wlth the mesial curvature belng greater Thlr curvature gee less d~sttnct 
as you go toward the ponerlor The molar's CEJ a relatrvely rtralght 

B Faclal and lingual cervlcal llner curve toward the root ape+ usually fairly 
equally, except for mandlbular central and lateral Inarorr, where the iln 
guai curvature Ir greater 

N O T E  

Adequate contan between m r a t i o n s  
promotes the health of both ggngivaland 
periadontal tisues Poor mntancan 
manifst n follow-up visits as inflamed 
glngiva, bleeding, and increased 10s of 
bone. 
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I NOTE. The greaten culvatllre of cewlcal line is on the mesial rutface. (,I 
and the greaten mes~al CEJ curvature of all teeth Is on the maxll- 

I larycentral inclror (approximately 3 5 mm) 

GENERAL CONSIDERATIONS OF THE PULP: 

A. Pulp cavity can be broken down into pulp chambers and pulp canals. I B. Pulp Bamber--generally in the cmwn portion of the tooth. It is a ringu- 

lar chamber in all teeth and extends into the root trunk. oenerallv 1-2 - .  
mm below the cervical line The chamber outline fo l low the outline of , thetooth. 

I c. Pulp horns are projections of the pulp chamber into the major cusps of 
the teeth; pulp horns are also found in the mammelonr of the maxlllary 

incisors when the teeth are young. 

GENERAL CHARACTERISTICS OF ROOTS 

A. Single moted teeth: All anteriors, maxillary recond premolar, mandibular 

first and recond premolar 

0. NVO mmed teeth: Maxillary fir* premolars, mandibular molars 

C Three moted teeth: Maxillary molars 

D. Mort roots generally have one canal except for the following teeth. 

which have two canals: 

1. Maxillary f i s t  premolar regardless of whether i t  has one or two roots 

2. Maxillary second premolar 

3. Maxillary molars (meriobuccal root) 

4. Mandibular central incisor (occasionally) 

5. Mandibular lateral incisor (occarlonally) 

6. Mandibular canine (occarionally) 

7. Mandibular f i rn premolar (occasionally) 

8. Mandibular recond premolar (rarely) 

9. Mandibular molars (merial root) 

C 
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Figure 1-2. 

DB R w t  
NOTE 

-ion are probably the Rwt shape rscruaal when emamng 
Q " R r n  maxillary central intiror teeth Teeth mundedswle 

can be rotated, for enample. whrkdou- 
and mand'bular bie rwted teeth cannot Forcepsare 

INCISORS 

A. Maxillary indrors vr. yandibular incisors 

C) 1. Maxillary incirorr are larger than the mandibular incirors. 

2. Maxillary incisors have wider meriodinal than labiolingual diameter. 

M a r  k# F G ~ I  premolar 
Molar lFmm ApxJ 

3. Mandibular incirors have wider labiolingual than meriodinal diameter. 

4. Maxillary incirors have more distinct lingual anatomr 

designed to fit thepart,cuIar common 
root iypes 

5. Maxillary incirorr may have lingual pits not found on mandibular 
incison. 

6. Maxillary incirors have rounder roots on crw-rection 

7. Ali incirors except the mandibular central have rounder dinoinciral - angler than merioinciral angiC (mandibular centrai is symmetric). 

8. Mandibular incisor's inciral edge is lingual to lablolingual midpoint. 

9. Maxillary incison inciral edge Is centered iabiaiinguaily. 

10. Facial embrasure is greater than lingual embrasure in mandibular 
incisors. 

11. Lingual embrasure is greater than facial embrasure in maxillary 
incisors. 

12. Heightsof contour are more inciral on mandibuiar incirors. 

13. Mandibular incisor's labial surface is straighter and flatter than maxil- 
lary incisor's. 

14. Smallest tooth: mandibularcentral Incisor. 

15. Bilaterally symmetric: mandibular centrai incisor. 
'. 1 
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me madlbry lateral incisor i5 fix most 
~ n a b l e  of teeth, ra"g,ng fmm adsent 
10 pegsnap. to normal 8namr s n a p  Ih 
Isooual rdrface can De fiar a~lbalrr or 

16. Most distinct lingual anatomy: maxillary lateral ~nciror. \ 

17. lnciral edge not perpendicular t o  labioiingual bisecting line: 
mandibular lateral incisor. 

B. Maxillmy cemral Incisor 

1. Wide* incisor meriadirtally, wider meriodistally than lab~oiingually. 
The facial or labial surface has lobulated appearance. The surface 
itself is a gradual convex surface to the inciral edge. The indral edge 
is straight with three mammelonr, and placed on the labiolingval 
midpoint. 

2. The mesial contour is relatively straight with the height of contour at 
the inciral edge. The distal is more rounded with a height of contour 
at the junction of the middle and inciral 113s. The mesioindral angle 
is sharper than the dirtoinciral angle. 

3. The lingual surface has distinct mesial and dlrtal marginal "dges, Fin. 
gual fossa and ringulum and may have lingual p k  The llngual height / of contour is o w  on the r~nguium area in  t h m M  113 ofthe tooth. 

4. The mot i r  conical, straight and mund on ~ m r r r d o n  (may show a 
iinle convergence toward the lingual with the mesial being longer 
than the distal). 

Rqow 1-3 

C. Maxillary lateral lndlor 

1. Characterized by its mundnerr of the distoinciral and merioindrai 
angler. 

2. Wider meriodistaiiy than iabioiinguaiiy. 

3. The labial or farial surface may be lobulated and slightly convex. 

4. The mesial contour is convex with a height of contour at the junction 
of the middle and inrlrall13r. The distal ir more convex with s height 
of contour in the middle 113 of the crown. 

5. The dirtoindral angle Is more munded than the merioindral angle. 

6. Lingual surface has very distinct linguai anatomy, mesial and distal 
marginal ridges. cingulum, lingual forra, and central pit. (Anatomy 
may be more distinct than maxillary central incisor.) c 'I 
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7. lnciral edge may have mammelonr and is placed in the labiolingual 
midpoint. 

8. Root may be more ovoid than central but is still comparatively round. 

Figure 14. 

Distinct lingual anatomy 

R o u n d r o o t a u a s m i o n  

More distinct mammelonr on 

roundness slightly more mund 
on merioinciral and distinctly so 
an the dirtaincirsl angler. 

More distinct lingual anatomy I 
Ovoid root on cmrr-rection 1 
Mammelanr may be present 
onh, on newly erupted tooth. 

D. Mandibular central incisor 

1. Narrowest of all teeth. bilaterally symmetric. and forming almost 90' 

angler with the indral edge; mesial and distal profiles mirror one 
another being straight: height of contour at inciral edge. 

2. m e  facial surface is flat. 

3. m e  llngual rutface has very Indistinct lingual anatomy. 

4. The incisal edge is lingual to the lablalingwl midpoint and the edge 
is perpendicular to a linedividing the t w t h  labiolingually. 

5. Root is very ovoid on cross-section and wider labiolingually than 
meriodlrtally. 

NOTE 

The mand~bular cenlral,~ the mstsym- 
metrrcal of ad teelh 
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E. Mandibular lateral lndror 

1. Vety similar to  mandibular central lnciror except in the following wayr: 
a. Wider meriodirtally than central and not bilaterally symmetric. 
b. The merial contour is maight with a height of mmur at the indul  

edge. The distal mnmur is more mnvex with a more rounded dir  
toinciral angle. The dim1 height d contour is in the intlral 113. 

c. Lingual anatomy again ir indistinct. 
d. The lncilal edge is lingual to  the lsbiolingual midpoint of the 

crown, but the edge Itself is not at right angler to  a line bisecting 
the crown. However, i t  follows the arch curvature. making the dir- 
tal end more lingually placed. 

e. The root Itself is very ovoid, being wider labialinguaiiy than 

meriodinally, and may have mesial and distal deprerrianr. 

Table 1-5 

/ Bilaterally symmetric 

1 Mirror merial and dirtal axial rulfacer 

lnciral edge is perpendicular to a 
labiolingual bisecting line 

Mandibular Lateral Incisor 

Not as rmali as central 

Not symmetric 

Dirtoinciral angle more round 
than sharp merio-inriral angle 

lncirai edge not perpendicular 
to  a labiolingual bisecting line. 



/' CANINES 

A Max~llarycanlne 

1. Longest tooth in the mouth Is iong and pointed, with buccal cusp tip 
centered in meriodistal diameter. The inciral edge consists of the buc- 
cal cusp tip and the mesial and distal ridges. The indral edge is gen- 
erally centered over the tooth labiolingualiy. 

2. The mesial inciral angle is rharper or less round than the distoinciral 
angle. The buccal surface is marked by a 3-lobed appearance with a 
prominent middle or central lobe running from the cusp tip to  the 
cervical line. The height of contour on the buccal is at or about the 
junction of the middle and cervical 113. 

3. The meriai contour is only slightly convex and may be flat to  concave 

in the cervical 113 with a height of contour almost at the inciral edse 
at the junction of the middle and inciral 1Br. The distal contour is 
very bulbaur or convex, with a height of contour in the middle of 

, the crown. 

4. The lingual anatomy k very dirtinct with prominent distal and merial 
marginal ridges, lingual cingulum, and a llngual ridge running from 
the cusp tip to the cingulurn which divider the lingual form into a dir- 
tal and meriai forra. Lingual pit may be found. The lingual height of 

j ) contour is low in the cingulum near the cervical line. 

5. The r n x i  is characterized by a mesial and distal concavity with the 
distal being mom dlstina. 

6. Looking down on this tooth from the indrsl we can see that the d i r  
tal half of the labial profile is round and the mesial ha1f.i~ flattened 

' 
or even a little concave. 

B. Mandibularcanlne . 
1. Once again it is a iong pointed t w t h  in which the total length is less 

than the maxillary canine but the crown itself is longer. The merioin- 
ciral angle is again sharper than the distoinciral angle. The tooth i r  
nanower In a merlodistal diameter than the maxillary canine. The 

' 

mesial profile is very nralght with a height of contour near the inciral 

NOTE 

Speriaipropenies of ind~vidual teelh 
kg., mmiliary canine ir the longest) 
are NBDE fawrites. 
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edge in the inciral I f 3  of the tooth. The distal pmfile is bulbous and '-J I the height of rantour i rat  the junction d t h e  middle and incisal 1Br. 

2. The rmwn ~treif reemr to  be dlstally lnrllned with the cusp tip bang 
distally displaced. The indral edge s lingual to  the labiolingual mid- 
point 

3. Again we find a trilobed buccal surface with a height of contour in 
the lower 1R of the crown. The lingual anatomy is less distinct than 
that of the maxillary canine, having a distal and mesial marginal 
ridge, cingulum, and lingual ridge. Ranly is a lingual pit found on 

this tooth. 

4. The mot has both a mesial and dirtal depression or concavity. 

cairn 0 :  6 8 
Lob& h g w l  Mcrral Dvml 

Figure 1-8 

C. Maxillary vr. mandibular canine 

1. Maxillary canine is wider meriodirtally. 

2. ,Maxillary canine is longer (total length) 

3. Mandibular canine has a longer crown. 

4. Maxillary canine has more dirtinct lingual anatomy. 

5. Maxillary canine may have a lingual pit. 

6. Maxillary canine crown is generally in line with the root while the 
mandibular canine's crown appears dirtally bent. 

7. The contact areas and the mesial and dirtal heights of contours are 

higher or more inriral on the mandibular canine than on the maril- 
lary canine. 

8. Maxillary canine crown is shorter and fatter than the long and slim 
mandibular canine crown. 

9. Maxillary canine inciral edge is in the labiolingual midpoint. The 
mandibular canine incirai edge ir lingual to  the labiolingual midpoint. 

PREMOLARS 

A Max~llaryvr mandibular pnmolarr 

1 Approx~mateiy same rlre meraod!naliy and an total length, maxillary 
premolars have a greater fac~oitngual dlameter (' 
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0. Maxillary first premolar 

1. 2 roots (one buccal, one lingual). 2 curpr 

2. Bmadlhouldemd tooth from the buccal with markedly convex mesial 
and distal contours. Buccal surface has a prominent buccal ridge run- 
ning axially, bordered by depressions giving the buccal surface a 3- 
lobed appearance; buccal surface is wider than llngual surface; 
marked mesial mnavlty in an axial direction which progresses onto 
the root as the merial intra-rsdicular groove, giving the corred 
impression of two mots (only premolar which normally has 2 roots); 
buccal cusp is slightly larger than the lingual curp; buccal curp is dir- 
tally placed (mesial cusp ridge longer than dirtal curp ridge) and lin- 
gual cusp is slightly mesial to the midpoint. 

3. Merial marginal developmental gmove, an extension of the central 
groove. interrupts the merial marginal ridge and progresses down on 
the mesial surface. renden the crown rlightly concave lingual to the 
contact area on the mesial surface. 

4. Hexagonal cmwn pmfila from the occiural view. Mesial and distal 
surfacer converge towards the lingual, resulting in a trapezoidal 
orclural table. 

C. Maxillary second premolar 

1. 1 root 2 cusps 

2. Narmw-shouldered tooth from buccal, rlightly smaller than first pre- 
molar; buccal rurface has relatively indistinct lobes a slight mesial 
concavity or even convexity may be reen on the mesial rurface. The 
mesial marginal ridge is not interrupted by a grwve. 

3. Curpr are of more equal height and width and the tips are centered 
on the tooth in a meriodirtal direction. 

4. Fmm the occlural, ovoid or diamond profile and rectangular occluml 
table with liRle lhngual convergence. 



t 

Second Phnolm 

Table 1-6. 

Maxillary Fim Premolar 

1 1. lmadrhouldered 

2. Prominent buccai lobes 

3. Buccal cuspdistal and iingual 
curp-mesial 

4. Slightly larger buccal than 
lingual curp 

5. Prominent merial'axial concavity 
6. Lingual convergence 

7. Hexagonal occiural profile 

8. Trapezoidal occlural tabie 

9. 2rwts 

10. Mesial marginal develop- 
mental groove 

11. Mesial intra-radicuiar groove 

Maxillary Second Premolar 

1 Narrow shouldered 

2. L w  prominent buccal lobes 

3. Buccal and iingual cuspcentered 
mesiodinaiiy 

4. Buccal and iingual curp equal 

5. Less prominent meriai axial concavity 

6. Little lingual convergence 

7. Ovoid to  diamond acclurai profile 

8. Rectangular orclural tabie 

9. 1 root 

D. Mandibular first premolar ' 

1. 1 root 2 cusps 

2. ~ a y  be viewed ar a tranrltional tooth, resembling a canine; buccal 
cusp much larger than lingual cusp (which may resemble a cinguium). 

3. OccIusaI table i s  lingually inrllned, only posterior tooth with this 
trait; tooth is very asymmetric in the mesial and distal profiles with a 
prominent mesial bulge. 

4. Mesiolingual gmove producer a slight concavity at about the merio- 
lingual line angle of the tooth. 

5. From the occlurai; prominent transverse ridge from the buccal curp 
t ip to  the lingual curp. The mesial marginal ridge is much less distincl 
than the distal marginal ridge. Pmfile is diamond-shaped, with con- 

vergence to  the lingual. 
) 6. Root is reiatlvely round and rontcal 
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Fhst Pmnolm B 0 
finguol 

Marlnl Dstol 
Buccal 

Nnrr 
1 E. Mandibular r ~ o n d  premolar ..".- 

1. 1 root, 2 or 3 cusps 
Know me premolars well. A surprisingly 
large number of dentalanammy ques- 2. Buccal width and lingual width nearly equal in sire: b u c d  and lin- 

tmnsinbelm these teeth. gual cusps are more equal in size; may have 1 or 2 lingual curpr. If 2 
lingual curpr, the meriolingual is larger than the dirtolingual and rep- 
areted by finguai groove extending from the central pi:. 

3. Little occlural surface is seen from the lingual ir either care. 

4. Twth is square in outline from the occlural and may have different 

o~c lu~a l  patterns: "Y" for Piurped tooth or "H" for 2iurped tooth. 

5. Root is conical and roundest of all the premolars on c r w  section. 

Second Rmdm 0 ! 
B w d  h8uol  

0 
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Table 1-7 

Mandibular !%st Premolar Mandibular Second Premolar 

1. Wider buccal than lingual surfacer 1. Equal buccal and lingual surfacer 
2. Buccal cusp much greater than 2. Buccal CUSP almost equal to  lingual 

lingual 
3. Lingual convergence 3. Little lingual convergence 
4. Diamond occlural profile 4. Square occiural outline 
5. Round root on cross section 5. Rounder root an cross renion 
6. Resembles canine 6. Resembles premolar 

Unique Characteristie Unique Chararterirticr 
7. Merioiinguai developmental 7. May have 2 or 3 cusps (if 3.2 are lingual with 

groove ML bigger than DL and have lingual grmve) 
8. Tranrverre ridge 8. Central pit 

9. Lingually inclined occiural table 9. 'Y"  occlural pattern for 3 cusps 
10. Lingual curp-like cingulum 10. "H" OCCIUI~I pattern for 2 curpr 

MOLARS 

Table 1-8 

Maxillary Molars 

1. 3 roots 

2. 3 w r u r p r  
3. Buccal cusp unequal 
4. Lingual CUSPS unequal 
5. Occlural table centered labio- 

lingually 
6. Equal amounts of buccal and lingual 

surfaces may be reen from occlural 
7. Lingual height of mntour in middle 

l i3 just above junction of middle 
and cerviml li3r 

8. Wider faciolingually than meriodinally 
9. Distolingual groove 

Mandibular Molars 

1 2 r o m  

2 4 m c u r p r  
3 Buccal cusp equal 
4 Lingual cusps equal 
5 Occlural table llnguaily placed 

6. More buccal surface than lingual surface may 
be reen from occlural 

7 Lingual hetght of contour in middle l i3 just 
below the junction of the middle and occiural 
1Br 

8. Wider mesicdirtally than laciolingually 
9. Buccal pit 

A. Maxillary Rrrt molar 

1. 3 mots (1 lingual, 2 buccal); 4 cusps (2 buccal. 2 lingual); 5th minor 
cusp (curp of Carabelli) on rurface of merialingual curp. 

2. From the buccal surface we can see the larger meriobuccal cusp. The 
buccal surface is mnvex in its lower 113. height of mntour belng In 
the lower 113, and becomes relatively straight from the height of 
contour to  the cusp tip. Contrast this to  the lingual rurface, which is 
convex throughout with the height of contour being in the lower 

) middle li3. From the lingual we can see the larger meriolingual cusp 

NOTE 

Cardbelli cusp 6 th  a s p  of maxillary fim 
molarJ, located on the mesiolingual cusp, 
is hrghly variable, from full cusp m barely 
visible It rs sometimes r e f m d  to as the 
Cambelli trait. 
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and smaller distolingual cusp separated by a deep lingual groove, ? 
which is an extension of the distolingual groove. 

3. Mesial rontovr is flat to concave in its lower 1B and becomes highly 
convexat ie height d contour. 

1 1 D M  d a c e  is convex throughout mept for a _caw to  flat area 
immediately above the dirtobuccal root. 

5. Occlural view: equal amounts of the buccal and lingual surface can be 
seen. The outline of the crown is rhomboidal with the meriobuccal 
and distolingual angler being acute while the distobuccai and meri- 
olingual are obtuse. 

6. The distobuccal and mesioiingual asps are linked via an oblique rid*, 
giving the merial area of the tooth a triangular appearance with the 
meriobuccal, meriolinguai, and distobuccal cusp (sometimes called the 
-trigon"). The distal portion of the tooth, separated by the oblique 
ridge, is made up of the distolingual cusp and the distal marginal ridge. 

7. The mesial marginal ridge is longer and more distinct than the distal 
marginal ridge. 

8. Mesial t o  the oblique ridge we find in a central forra a central 
gmove running from the central pit to  the mesial pit in tiie mesial 
triangular forra. Also extending from the central pit is the bural  
gmove, which runr between the buccal curpr. A dlstal gmove also 
extends from the central pit distoiingualiy toward the oblique ridge. 

f l 

From the distal to  the oblique ridge we find the dlnal triangular 
foaa containing the distal pit. From the distai pit runr the distolin- 
guai groove, which carrier onto the linguai surface as the lingual 
gmove separating the two lingual cusps. 

9. Roots 
a. Lingual (palatal) is largest followed by the meriobur~al, then the 

smallest, distobucral. Buccal mots are joined in a common mot 
tmnk which extends 2.5-3.5 mm from the cervical line. The root 
trunk may have a deep developmental gmove extending from 

/ the cervical line t o  the bifurcation of the buccal roots. The 

meriobuccal root extends verticailv with a distal incline at the 
apex, and the dirtobuccal root incliner merially in the apical 
region. giving the "piier-handled" appearance. 

b. The linguai root has its greatest diameter in a meriodistal direc- 
tion. The apexof the lingual root is in line with the linguai groove 
in the midpoint of the crown. 

c. The lingual mot has a vertical depmrion on ia linguai surface 
extending from the cervical line. 

d. All me can be seen fmm the buccal, with the meriobuccal and 
distobvccal having the "plier-handled' appearance. and the lin- 
gual rootreen between them. 



7 e. From the lingual, the massive lingual mot. the mesial contour of 
the meriobuccal, and the distal contour of the dirtobuccal root 
can be reen. 

f. Fmm the merial only the merlobuccal and lingual molrr can be 

seen. 

g. From the buccal and lingual, the roots are well within the con- 
finer of the crowns in a meriodirtal direction; from the merlal or 
distal, the meriobuccal root projects past the buccal surface of the 
crown, and the lingual border of the lingual root projects past the 
lingual crown contour 

Figure 1-14 

3 
, 6. Maxillary second molar 

1. Smaller than, and similar to, first molar, except for the following: 
Dinobuccai curp ir relatively smaller 
Dinoiingual cusp ir smaller (may be absent). 
Meriobuccal and distolinguai angler are more acute; the meriolin- 
gual and distobuccal angler are more obtuse. 
Absence of curp of Carabelii. 
More ruppiemental grooves on the occlural surface. 

C. Maxlllaty second molar moa 
1. Mesiobuccai root as well as the dinobuccal root are inclined distally; 

they are parallel. Lingual root may be distally inclined, putting the 
apex in line with the distolinguai cusp tip. 

2. The roots are within the crown profiles from all angler. 

KAPLAN MEDICAL 
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NOTE 
/ 0. Mariliay third molar 3 

1. Variable, distoiinsual curl, is uruallv mirtin~, and the distobuccal CurD . . 
This footh, as rwN as fix maxilbry la& 
incisoc is known fw exVerne oriabllity 

is much smaller and may be mirring. 

af h Pointed, peg-like maxillary thrd 1 2. C- is ttiangui or hearl.shapd from the rniUsai due to the iiI 
moldrr arc no1 d~ommon Fureo po nt- of the d.rtoiingbal cdrp. The ool qLe r dge may be small to marrng. 
m roo6 ran make enran on of I,>P(P 

reeth 1romeI.m~r ear er man e ~ m d  3. h e  mots are usually very shon and very dlsta y ind.ned, and the iin- 
- 7 -  -- I gual root is usually fused to  the buccal roots 

Figure 1-16. 

Table 1-9 

First Second 

4 mrpr (MB M L  DB, DL) 4 cusps * 
I Carabelli cusp No Carabelli cusp 

Meriolingual and ML and meriobuccai cusps 
meriobuccal curpr smaller than Rrst 
very large 

Dinobuccal cusp large DB CUSP smaller 

Distolingual cusp smaller DLcurp smaller 
(may be missing) 

Rhomboidal from mlu ra l  Rhomboidal (ME and DLangies 
(ME and DL angler acute, ML more acute. ML and DB more 
and DB angler obtuse) obtuse) 

Buccal r m  plier-handled, Ail rom dirtally inclined 
lingual root straight 

Third 

NO Carabelli curp 

ML and meriobuccal cusp 
are smaller than second 

DB curp rmallest 
(may be mirring) 

DLCUIP UIU~IIY mirring 

Triangular or heanlhaped 

R a m  very dirtally inclined; 
lingual mot may be fused to  buccal rom 

E. Mandibular first molar 

1. 2 rom (one mesial, one distal), 5 cusps (3 buccal, 2 lingual) 

2. 3 CUSPS can be seen fmm the buccal surface, meriobuccal being the 
large% then the dirtobuccal curp, and the smallest being the distal. On 
the buccal rutfare ran be seen 2 gmover: the maioburcal gmove rep- 
arating the meriobuccai and dirtobumai curpr and the distobuccai 
gmove Separating the distobuccal and distal curpr. The meriobuccal d 



gmove ends in a buccal pit on the buccal rurface Height of contour on 
the buccal rurface is l o w i n  the cervical or gingival 113 of ma cmwn I 
(the height of contour ir characterized as a buccal cewical ridge). The 
buccal rurface is reiatiwiyflat above the height of contour. 

3. The mesial surface of the crown is concave in the lower 113 of the 

crown and highly convex in the upper U3 of the crown: the distal 

surface is convex throughout. 

4. The buccal surface is wider than the lingual rutface, and thus the 

buccal crown profile can be reen from the lingual. A llngual gmove 

can be reen on the lingual rurface separating the two equally-sized 

lingual cusps. The lingual height of contour is high in the middle 113 
of the crown. The lingual rurface ir relatively straight in the lower 113 
of  the crown and highly mnvex in 1s upper U3 of the crown. 

5. Occlural vlew. Distal marginal ridge (between the distal and dinolin- 

gual cusps) is smaller than the merial marginal ridge. Both marginal 

ridges are cut thmugh by developmental gmoves. 

6. Crown is pentagonal; buccal rurface is bi-planar and wider than the 

lingual rurface; U3 of buccal rurface and 1 B  of lingual surface can be 
seen from the occiural. 

7. 3 forrae: central with central pit, extending from this pit are the 

meriobuccal and lingual grmves and through i t  runs a central gmove 

') that terminates in the mesial and dinal pits. The diRobuccal groove 

originates from the central groove, dinal tothe central pit. 

8. TIHo merlal nlangular fosrae with mesial p i t  

9. Three distal triangular forrae with distal plt. 

10. Merial and dirtal roots are joined at a common root trunk both roots 

curve slightly dinaily and are quite blunt. The mesial root apex lies 

under the meriobuccal cusp. The mesial root is the broadest mot in 

the arch in a burcollngual direction. The mesial root has on its mesial 

rurface a distinct proximal root concavity. 

71. Distal r m  is slightly smaller than the mesial and it too may have a 
rhallow proximal root concavity. 

figure 1-17. 

3 
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F. Mandibular second molar 

1. 2 roots (one merlal. one distal), 4 curpr (2 buccal. 2 lingual) , 

2. Similar to first molar except in the following ways: 

3. Smaller than first distal cusp is missing; the lingual and buccal rur- 
facer are more equal in length; the distal and meriai surfacer are 
more equal in length; only one buccal groove. 

4. Crown contours are similar to  f i rs molar. 

5. Occlusal view: crown is rectangular in outline; we can see a central 
fona with a central pit; central groove, buccal and lingual grooves 
radiating from the central pit. 

6. Mesial triangular form with mesial pit. 

7. Distal triangular fosa with distal pit. 

8. No developmental grooves can be seen interrupting the marginal 
ridges. 

9. ROO- are similar to  first except they are more distally inclined and 
somewhat closer together, with a more pointed a p r  proximal root 
concavities usually not seen on ether root. 

Figure 1-18 

1 G. Mandlbularthlrd molar 

1 1. Highly variable, may resemble f i n  or second molar usvliy u i h  
rhoner and more bulbour, ovoid ocrluraltablc, and crown outline. 

1 2. Roob are rho* rometlmcr fused, and very distally inclined. 

998 KAPLAN MEDICAL 



? Table 1-10, Mandibularmoiam. 

nm 
5 cusps 
2 buccal grooves (MB and DB) 
Pentagonal shape 
(occlural) 

Biplanar buccal rurface 

Buccal rurface wider than 
lingual rurface 

Mesial rurface wider than 
distal 

Merial and distal marginal 
grooves 

Mesial and dim1 root 
concavities 

Distally inclined rootr 

Rounded apex of root 

Second 

4 cusps 
Single buccal groove 
Rectangular shape 

Single plane buccal rurface 

Buccal and lhngual surfacer 
equal 

Merlal and dlnal surfacer 
equal 

No marginal grooves 

NO root concavities 

More d~ainctly distally 
inclined rootr 

Pointed apex 

4 cusps 
Single buccal groove 
Ovoid shape 

Single plane buccal rurface 
to buccal rootr 

Variable 

Variable I 
No marginal grooves I 
NO root concavities I 
Extremely distally inclined 
rwtr 

Short rootr and fused 

CALCIFICATION AND ERUPTION OF PERMANENT TEETH 

'3 
Table 1-1 1. Mandibularmoiam. 

First evidence Root 
Maxillaty o f  Calcification Eruption Completion 

Central incisor 3 4  mor. 7-8 yr. 10 yr 

Lateral incisor 1 yc 8-9 yr. 11 yr. 

Canine 4-5 mor. 11-12 yr. 14 yr. 

Fim premolar 1 1R yr. 10-11 yr. 12 I R  yr. 

Second premolar 2 yr. I s 1 2  yr 13 yr 

Fim molar Birth (8 mor. pren.) 6 yr. 9-1 0 yr. 

Second molar 2 112-3 yr. 12-13 yr. 15 yr. 

Third molar 7-8 yr. 17-21 yr. 78-25 yr. 

Mandibular 
Central oncisor 

Lateral inclror 

Canine 

Fim premolar 

Second premolar 

Fim molar 

Second molar 

34 mor. 

34 mm. 

4-5 mm. 

1 3/44 yr. 

2 1R yr. 

Birth (8 mor. pren.) 

2 10-3 yr. 

8-10 yr. 

6 7  y. 

7-8 yr. 

9-10 yr. 

10-12yr. 

11-12 yr. 

6 yr. 

11-13 yr. 

17-30 yr. 

9 yr. 

10 yr. 

1 3 ~  

12 1R yr 

13 in yr 

9-10 yr. 

14-15 yr. 

1a2s yr. 
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MaIhq 1 nr molarr mandoular I n 1  
m o a i  dr u nla000.1ar cenrra mc $0- 

ohcn erupr e' near, me ramc "me 

Calrlfication order: Mandibular f i r r t  molar; maxillary f i r r t  molar; ,? 
mandibular central Incisor; maxillary central inciror, mandibular lateral 
inciror; mandibular canine; maxillary canine; maxillary lateral inciror; 
maxillary f i s t  premolar; mandibular first premoiac maxillary recond pre- 
molar; mandibular recond premolar; maxillary and mandibular recond 
molar; maxlllaryand mandibular third molar. 

NOTE: Calcification of the permanent teeth begins at birth with the 
firrt molars, and completion of the enamel takes roughly 4-5 

years. It is during this time that teeth are susceptible to enamel 
defecufrom external sources. 

Eluption order: Mandibular f i m  moiar; maxillary f i s t  molar; mandibular 
central inciror; maxillary central inciror; mandibular lateral Incisor; maxil- 
lary lateral lnciroc mandibular canine, maxillary firrt premolar; maxillary 
recond premolac mandibular first premolar: maxillary canine; mandibu- 
lar recond premolar; mandibular and maxillary second molars; mandibu- 
lar and maxillary third molars. 

2 Crown ttrelf 6 a smaller percentage d the tooth than ~n the perma- 
nent teeth. I e . the crown-to-root ratlo Is smaller !n prlmary teeth 

3 Crowns appear not only shorter, but fanerthan the permanent teeth 

Adquaa s m m t  fluoride inmke is CN- 

col fmm the prenamlptiod through rhe, 
mmpletion of calcificatioiao. 

4 Molar roots are long and slender wlth ilnie or no root trunk. romr 
themselves have marked bowing and flaring 

5 The anterm teeth are constricted at the cervical ilne, producing con- 

rptcuour lhngual and facial cerv~cal bulges 

c, 

NOTE: (1) Those teeth that replace the primary teeth cause their larr 
just prior to eruption. 

(2) Root formation is not complete until a significant time after 
eruption. 

Table 1-1 1. Eruption ofprimaryfeeth. 
0 

Maxillary Mandibular 

Central incisor 7.5 mor. 

Lateral incisor 7 mor. 

Canine 18 mor. Canine 14 mor. 

First molar 14 mor. First molar 12 mor. 

second molar 24 mor. Second molar. 20 mor. 

PRIMARY TEETH 

A. Generailties 

1. Primary teeth are smaller than the permanent. 



0 6. Molars have a facial bulge but lack a conrpicuour lingual bulge. 

7. Cervical ridges are therefore more pronounced than in permanent 
teeth. 

8. Facial and lingual surfacer from the heights of contour to the occlural 
or inciral edge are flatter than in the permanent. No mamrnelonr can 
be seen on the 1' anterion. 

9. The enamel ir thinner in the primary teeth. 

10. Teeth are conspicuously whiter than the permanent teeth. 

11 Multiple diartemar or gaps between the teeth are normally found in 
the pnmary arch. 

12. The primaryarch is more circular than the permanent arch. 

13. All the teeth in the primary dentition are replaced by the same teeth 
in the permanent, except the primary moian, which are replaced by 
the permanent premolars. 

14. The primary teeth generally resemble the teeth that replace them 
except for the primary molars; the primary mandibular and maxillary 
second molars resemble the permanent mandibular and maxillary 
first molars and the primary mandibular and maxillary flrrt moian 
resemble nothing in the permanent dentition. 

' ) PRIMARY ANTERIOR TEETH 

A. Maxillary primary central (Replaced by maxlliary permanent central 
,nosor) 

Similar to  the maxillary permanent central except in the followtng ways: 

1. Follow the noted General Charanerinicr mentioned above 

2. Labisl surface is smoother with no mpmmelonr. 

3. Cingulum may be more prominent. 

4. Cerrival constrinun: facial and lingual cervical bulges 

5. Height of crown less than meriodlnal diameter 

B. Maxillary primaly lateral indsor (Replaced by maxlllary permanent lateral 
inoror) 

Similar to  the maxillary permanent lateral except in the following wayr: 

2. Lal 

3. MI 

4. Ce 

1  follow^ the noted General Chatactertnlcr mentioned above 

>mi surface smoother 

,re distinct lingual ahatomy. 

rrival conrtrinun: facial and lingual cervical bulges. 

The smal l~~re (and nearnesr of  the pulp) 
In primary teeth make restoration more 
difficult, anhpulp evesure more ItkeC 

Nore 

rhe primary maxillary inc~son.are mOR 
damaged by babyhttle tooth decay 
(Bsrnj. 
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C. Maxillary primary canine (Replaced by maxillary permanent canine) 

Similar to  the maxillary permanent canine except in the following wayr: 

1. Follows the noted General Characterirticr mentioned above. 

2. Diamond-shaped crown from facial. 

3. Labial surface smoother. 

4. Prominent cingulum: cusped appearance 

5. Mesial and dim1 contaar at same level. 

6. Longer mesial inciral slope than distal inciral slope. 

7. Height of crown less than meriodistsl diameter. 

D. Mandibular primary central (Replaced by mandibular permanent central) 

S~milar to  the mandlbular permanent central, except in the following 
wayr: 

1. Labial rurface is smooth and unmarked and flat. 

2. Pmminent cinguium on lingual. 

3. Often a developmental groove or depression on distal of root 

4. Cervical constricture: facial and lingual cervical bulges. 

E. Mandibular primary lateral (Replaced by mandlbular permanent lateral 
incisor) 

Similar to  the mandibular permanent lateral incisor, except in the fol- 
lowing wayr: 

1. Prominent cingulum on lingual. 

2. Cervical connriaure: facial and lingual cervical bulges. 

F. Mandibular primary canine (Replaced by mandibular permanent canine) 

S~rnllar to  the mandibular permanent canine, except in the following 
wayr: 

1. Arrow-shaped from the facial. 

2. Smooth labial surfwe. 

3. Langerdlrtal tnciral ridge than mesial inciral ridge 

PRIMARY POSTERIOR TEETH 

A. Maxillary primary fim molar (Replaced by maxillary f i s t  premolar) 

Rerernbler nothing in the permanent dentition. 

1. Most atypical of ail molars: resembles a premolar ar well ar a molar 

2. Basically a 2-curped tooth; mesiobuccal and meriolingual cusp: may 
have a small dirtobuccai cusp and rarely a small distolinguai cusp: a 

3 
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parastyle, i.e.. a nodule resembling an extremely ma i l  cusp may be 
present on the merial ridge of the meriobuccal cusp. 

3. From the oc~lural  the peripheral outline is trapezoidal, with the 
tooth converging iingually and distally; buccal surface longer than 
the lingual and merial longer than the distal. 

4. O ~ ~ b w l  table outline is rectangulac with a deep prominent buccal 
developmental gmove separating the two buccal cusps; the groove 
terminates in a central pit. 

5. Frequently, but not always, an oblique ridge from the meriolingual 
cusp to the dirtobuccal cusp area. 

6. Heights of contour are low and prominent with a distinct buccal cer- 

vical ridge; this is not unique, however. 

7. Roots: 3 roots very divergent and without root trunk, looks like 
'Elephant Charging' when viewed from lingual and inverted. 

B Maxillary primary secondary molar (Replaced by the remnd maxillary 
premolar) 

Resembles the maxillary pnnanent first molar except in the following 
ways: 

1. Squatter and more bulbour in appearance. 

2. More prominent cervical bulges. 

3. Very little root trunk 

C. Mandibular primary f i m  molar (Replaced by firn mandibular premolar) 

Rerembi'r nothing in the permanent dentition. 

1. Look more like a molar than doer the maxillary primary f i s t  molar. 

2. Generally has 4 curpr, 2 buccal, and 2 lingual with the meriobuccal 
and ML being the largest. and a transverse ridge between the 
mesiobuccal and ML curpr. 

NOTE 

Primary first molars are highk unusualm 
shape, whde pnmary second molars 
moogly resemble permanent first 
molars. 

3. Mesial profile straight and distal profile highly convex. 
L' 
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4. From the ocdural the peripheral outline is trapezoidal, with the 
tooth converging iingually and distally; buccal surface longer than 
the lingual and mesial longer than the distal. 

NOTE 

Isomorphy of the primary semod molan 
and permanent first molars IS an NBDE 
favorite. 

1004 

5. Buccal profile has a very low and prominent buccal cervical ridge 
(very unique), giving tooth a pregnant appearance. 

6. Relatively deep buccal groove separating bum1 cusps and a rhallow lin- 
gual groove separating lingual curpr: may have mesial marginal groove. 

7. From the occiusal the tooth ir rhomboidal in peripheral outline due 
to  the buccal cervical ridge, which is mainly under the meriobucca 
curp area: occlural table is rectangular. 

8. Har central pit from which radiates a central groove, which goes to a 

mesial pit, and buccal and lingual grooves. 

9. 2 rwts with themerial m d  being larger. 

D Mandibular primary second molar (Replaced by the mand~bular perma- 
nent recond premolar) 

Resembles the mandibular primary f i m  molar except in the following 
ways: 

1. Fol lo~s noted General Charactertst~cr mentioned above 

2 2 roots more d~vergent and wnhout r6ot trunk 

3 C~TVICB~ bulges 

4. Ail three buccal cu rp  (meriobuccal, dirtobuctal. and distal) are equal 
in sire, whereas distal curp is smallest In permanent first molar. 

5. Buccal cusps over roots and lingual outline is beyond the root outline. 

ISOMORPHY 

There Ir a remarkable resemblance between the maxillary and mand~bular 
recond prlmary molars and the flrst permanent molars even down to  the J 
smallest detall 



? Table 7-73 I 
Fmquently Asked on NBDE 1 - .  - 
Max ary f m prlmary mo ar most rcsemb cr premo ar 

Mandibular first primary molar has mon unique buccal cervical 

bulge or ridge. 

Mandibular first primary molar has prominent transverse ridge. 

Mandibular firrt and maxillary firrt primary molars resemble 

nothing in permanent dentition. 

Mandibular recond and maxillary second primary molars rerem- 

ble the mandibular firrt and maxiliary firrt permanent 

molars respectively. 

OCCLUSION-Arch-to-Arch Relationship 

A. When the two archer come together, each tooth opposer 2 teeth ~n the 
opposite arch, with the exception of the mandibular central Incisor and 
the maxillary third molar, each of which only oppose one tooth. 

1. The maxillary ach 

' , t  Each tooth in the maxiilary arch opposer 2 teeth in the mandibular 
arch--its counterpart in the mandibular arch pius the tooth dinai to 
its counterpart, e.g.. f i r r t  maxillary premolar opposer the f i r r t  
mandibular premolar (its counterpart) pius the recond mandibular 
premolar (tooth distal to  its counterpart). The onb exception to thir 
rule is  the maxillary third molar, which opposer only the mandibular 
third molar. 

2. The mandibular arch 

Each tooth in the mandibular arch opposer 2 teeth in the maxillary 
a r c h i u  counterpart in the maxillary arch plus the tooth mesial to iu 
counterpart, e.g., f i m  mandibular molar opposer the first maxiliary 
molar (its counterpart) plus the recond maxiilary premolar (tooth 
merial to  its counterpart). The only exception to  thir rule 1s the 
mandibular central inciror, which oppores only the maxillary central 
inciror. 

B. When the archer mme together, the pmterior teeth contact while the 
anterior teeth are just out of contact. The maxillary anterior8 overlap the 
mandibular anterion with a vertical and horizontal component. Vertical 
overlap is overbite and horizontal overlap is overjet. 

C. The tip of the maxillary canine is placed in the labial embrarun (not in 
contact) between the mandibular canine and the mandibular first pre- 
molar, and the mandibular canine ir in the lingual embrasure (not in con- 

\ ] tact) between the maxiliary canine and the maxillary lateral incisor. 

NOTE 

The general relationship5 described on 
thlspage are cntical in a n w r i n g  most 
miv51on ouemons 

KAPLAN MEDICAL 
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CONCEPTS AND DEFINITIONS .") 

A Supporting cusp (hold~ng or occlud~ng curp) 

Generally the curp of a tooth that contacts the opporing arch on the 

marginal ridges or the central form area (buccal curpr of the mandibular 

posteriors and the lingual cusps of the maxillary porterlors). They are 

responsible for supporting the forcer of occlusion. 

0. Guiding curp: 

Generally the curpr of a tooth that are not in contact in occiurion but 

outride the occluding area and are opposing embrasures or grooves in 

the opposing dentition (buccal cusps of the maxillary posteriors and lin- 

gual curpr of the mandibular posteriors). 

C. Guiding incliner: 

The incliner or slopes of the guiding curpr from the guiding curp tip 

towards the center of the tooth (the lingual incliner of the buccal cusps 
of the max~llary posteriors and the buccal incliner of the lingual curpr of 

the mandibular posteriod. 

D. Functional Outer Aspart (FOA): 

The outride 1-2 mm of the supporting curp, which maker contact with 

the guiding incliner of the guiding curpr of the opposing dentition when -1 
in occlusion (i.e.. 1-2 mm wide strip from the buccal curp tipr of the 

mandibular posteriors on the buccal surface and 1-2 mm wide strip fmm 

the lingual cusp tipr of the maxiilaryporteriors on the lingual surface). 

The buccal curpr of the mandibular posteriors and the lingual curpr of 

the maxillary posteriors are the holding or supporting or occluding curpr 

and they contact marginal ridger and central forrae in the opporing 

arch. The buccal curpr of the maxillary posteriors and the lingual cusps of 

the mandibular portertors are the guidlns curor and oppose the embra- . . 
surer and grooves of the opporing dent~tion. 

MmiUmy Tooth 

I.  a iding Cusp 
2. Holding Cusp 
3. Occlwal Slops 

L i n g ~ l  B-[ 4. Central Possa 
5. Gvidiig lncllnc 
6. FOA 

Figure 1-22, 
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9 Therefore. on each posterior tooth we should expect 3 areas of contact 
during occlusion: the FDAof the holding cusp contacting the guiding 
incline($) of the guiding curp in the opporing dentition; the occlural 
slope of the holding cusp contacting the occlural rlope of the opporing 
holding cusp: and the guiding inciinerlr) of the guiding cusp contacting 
the FOA of the holding cusp of the opporing dentition. 

SUMMARY OF HOLDING CUSPS 

A. Holding cusps contact the marginal ridges and the central forrae of the 
opporing dentition. 

1. Maxillary holding cusp (lingual cusps) 

2. F lm maxillary premolar (lingual curp): Contacts the distal marginal 
ridge (DMR) of the f i m  mandibular premolar plur the mesial margin- 
al ridge (MMR) of the recond mandibular premolar 

3. Second maxillary premolar lingual curp): Contacts DMR of the rec- 
ond mandibular premolar plus the MMR of the firrt mandibular 
molar 

4. First maxillary molar (lingual cusps) 
a. Meriollngual cusp occluder in the central forra of the f i r r t  

mandibular molar 

) b. Dirtolingval curp occluder in the DMR of the first mandibular 
molar plus the MMR of the second mandibular molar 

5. S-ond maxillary molar (lingual curpr): 
a. Meriolingual curp occludes in the central forra of the recond 

mandibular molar 
b. Dimlingual cusp occluder on the DMR d the recond mandibular 

molar plur the MMR of the third mandibular molar 

6. Thid maxillary molar (lingual curpr) 

a. Mariolingual curp occluder !n the central forra of the thlrd 
mandibular molar 

b. Dimlingual curp usually mlslng 

GENERAL RULE OF MAXILLARY POSTERIOR HOLDING 
CUSPS 

The holding cusps of the maxillary posteriors occlude on the distal marginal 
ridge of Its counterpart in the mandibular arch pius the mesial marginal 
ridge of the tooth distal to  iu counterpart with the exception of the mwio- 
lingual curpr of the molars, which occlude in the central forrae of their 
counterDart molars in the mandibular arch. 



NBDE 1 : DENTAL ANATOMY, HISTOLOGY, AND OCCLUSION 

A. Mandibular holding cusps (buccal cusp) ? 
1. F i m  mandibular premolar (buccal cusps) contacts the MMR of the 

f i rn maxillary premolar and slightly out of contact with the DMR of 
the maxillary canine 

2. S ~ o n d  mandibular premolar (buccal cusps) contacts the DMR of the 
f int  maxillary premolar plur the MMR of the remnd maxillary premo 
lar 

3, F im mandibular molar (buccal cusps) 
a. Meriobuccal curp ron taN the DMR of the recond maxillary pre- 

molar plur the MMR of the maxillary f int  molar 
b. Dinobu~cal CUSP contam the central forrae of the first maxillary 

molar 
c. Dirtal cusp octludtr in the dinai triangular farra of the f int  maxii- 

lary molar. 

4. Second mandibular molar 
a. Meriobuccal curp occluder on the DMR of the maxiilaryfint molar 

plus the MMR of the maxillary second molar 
b. Dinobuccal curp occluder in the central form of the second maxil- 

lary molar 

5. Thlrd mandibular molar (buccal cusps) 
a. Meriobuccal cusp occludes on the DMR of the maxillary second 

molar plus the MMR of the maxillary third molar 
b. Dinobuccal cusp occluder in the central forra of the third maxii- 

1 
lary molar 

GENERAL RULE FOR MANDIBULAR POSTERIOR HOLDING 
CUSPS 

There holding curpr occlude on the mesial marginal ndge of their counter- 
part in the maxillary arch plus the distal marginal ridges of the tooth mesial 
to its CounterDart with the exception of the dirtobuccal curs of the molars, 
which occluder in the central forra of the counterpart molar in the maxillary 
arch and distal curp of the mandibular f int  molar, which occluder in the dir- 
tal triangular forra of the maxillary first molar and the buccal cusp of the 
mandibular flrst premolar, which only contam the MMR of the maxillary 
first premolar. 

A. Summary of guiding cusps: 

Guldtng mrpr generally oppose embrasures or grooves In the opporlng 
dentltlon 

1 Maxliiary ponenor guiding cusps (buccal cusps) 
a Maxillary fim premolar (buccal cusp) opposer the faccal embra 

sure between the mand~bular flrst premolar and the mand~bular 
recond premolar 

d 
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f, b. Maxillary second premolar (buccal cusp) opporer the facial 
embrarure between the mandibular second premolar and the 
mand~bularfirst molar 

c. Maxillalv first molar (buccal cusps) 
Merlobuccal cusp opporer the mermbuccal groove of the flmt 

mandtbular molar 
D$stobu~~al CUSP opposes the dlrtobuccal groove of the f m t  
mand~bular molar 

d Maxillary recond molar 
Merlobuccal curp opporer the buccal groove of the recond 
mandlbular molar 
D~stobuccal cusp opporer the f a 4  embrarure between the 

recond mandlbular molar and th~rd  mand~bular molar 
e Maxillary t h l d  molar 

Mer~obuccal curp opporer the buccal groove of the thlrd 

mand~bular molar 

GENERAL RULE OF MAXILLARY GUIDING CUSPS 

A The buccal cusps of the maxillary porterlor teeth oppore the faclal 
embrarure between Its counterpart ~n the mand~bular dentotton and the 
tooth drrtal exceot for the mer~obuccai curor of the molars. whlch 

) 
oppore the buccal groove of nts counterpan mand~bular molar and the 
drstobuccal curp of the maxillary flrst molar, which opposer the dlstobuc- 
cal groove of the mandibular first molar. 

B Mandnbular porterlor guldlng cusps (ilngual cusps) 

1 F l m  mandlbular pnmolar (I~ngual curpb-very small curp not really 
aacng as gu~dfng cusp wnll oppore the lingual embrarure between 
the max~llarycantne and maxtllary flrst premolar 

2 Second mandnbulsr premolar (Ilngual cusp) opporer the hngual 
embrasure between the max!llsry f~rrtpremolar and maxlllary second 
premolar 

3. F im mandibular molar 
a. Meriolingual curp opposes the lingual embrasure between the 

maxillarv recond  rem molar and the maxillarv f l m  molar 
b DiMllngual mrp  opporer the lhngual groove of the maxlllary flrst 

molar 

4 Semnd mandibular molar 
a Meriolingual cusp opporer the lingual embrarure between the 

maxlllaryf~rrt and max~llaryrecond molars 
b DlrtDlingual cusp opposer the lhngual groove of the maxillary sec- 

ond molar 

3 
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DENTAL ANATOMY, HISTOLOGY, AND OCCLUSION 

NOTE 

Detailed information on angle riassifica- 
too is not needed until NBDE il. Know 
the cla55es as de5cribed he-. 

5. Third mandibular molar r, 
a. Meriolingual cusp opposer the lingual embrarure between the 

maxiliaryrecond and the maxillary third moian 

GENERAL RULE OF MANDIBUUR GUIDING CUSPS 

A. The lingual curpr of the mandibular posterior teeth oppose the lingual 
embrarure between is counterpart in the maxillary dentition and the 
tooth mesial. except the dirtolingual curpr of the molars, which oppose 
the lingual grooves of their maxillary counterpart molar. 

B. Amerior teeth do not occlude or touch in normal occlusion. The maxil- 
lary anterior9 overlap the mandibular anteriors. Thir in essence placer the 
labioinciral angle of the mandibular incirors in opposition to the upper 
(inciral) lingual aspen of the maxillary incisors (i.e.. the merial and distal 
marginal ridge and lingual form). Thir maker the upper lingual surface 
of the maxillary incirorr like a guiding slope and the labioinciral angle 
and inciral 1-2 mm of the labial surface of the mandibular incirors in 
essence a FOA. 

SUMMARY OF OPPOSITION 

A. Mandibular central ln<iror-the labioinciral angle opposer the mesial 
marginal ridge of the maxillary central incisor as well ar the maxillary 
central's lingual fma. \J 

B. Mandibular lateral Indsor-the labioinciral angle opposer the distal mar- 
ginal ridge of the maxillary central, and the merial marqinal ridqe of the . . 
maxillary lateral as well as the lingual fossa. 

C. Mandibular canine-the cusp tip is located in the lingual embrarure 
between the niaxillary canine and the maxillary lateral incisor 

D. Maxillary central inciror-overiapr (vertically and horizontally) the 
mandibular central and lateral incirorr, and ifs lingual surface ir in oppa- 
rition to  them. 

E. Maxillary lateral inciror--averiaps the mandibular lateral and canine, 
and the lingual surface may be considered in o p p ~ i t i o n  to them. 

F. Maxlilary canin-urp t lp is located in the facial embrarure between 
the mand~bular canine and f ~ m  premolar 

ARCH CLASSIFICATIONS (Angle Classification) 

A. Class I. The mesiobu<cal cusp of the first maxillary molar ir opposite the 
meriobuccal groove of the mandibular first molar and the maxillary 
canine is in the labial embrarure between the mandibular canine and the 
mandibular first premolar. In reality, the Class I type of occlurion 
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9 described by Angie is a maiocdurion. Even though the normal curp- 
groove relationship is present, anterior crowding may be present. 
Normal occlurion is not classified by Angle's system. Class I occlusion ir 
often called neutrorclurion. 

B. Class II. Mandible ir small or micmgnathlc. The meriobuccal curp of the 
firrt maxillary molar is anterior t o  the meriobu<cal groove of the 
mandibular first molar and the maxillary canine is anterior to  the labial 
embrarun of the mandibular canine and the mandibular first premolar, 
often called dirtocdurion. Lower arch is dinai to upper arch. Angle Ciarr 
II is divided intotwo divisions. 

C. Class Ill. Mandible is large or pmgnathic. The merlobuccal rurp of the 
firrt maxillary molar ir posterior to  the merioburral groove o f  the 
mandibular first molar and the maxillary canine is posterior to the labial 
embrasure of the mandibular canine and the mandibular fir* premolar, 
often caiied meriorrlusion. The lower teeth are merial t o  the upper 
teeth. 

FUNCTIONAL CONTACTING MOVEMENTS 

A. Concepts and definitlonr 

I. Working rlde: When the mandible is moved to the left or right the 

) ride to which the mandible is moved ir called the working ride. 
L, 

2. Non-working ride: The ride from which the mandible is moved is 
celled the non-working or balancing ride. 

B. When interpreting mandibular contacting movement, remember the 
maxillary teeth are stationary and the mandible mover. If given a dia- 
sram of the maxdiarv arch with mandibular CUSD pathways shown, the 
movement indicated would be the true movement of the mandible. If a 

diagram of mandibular teeth war shown and maxillary cusp pathways 
illustrated, the movement of the maxillary curpr would be opposite the 
movement of the mandible. 

PROTRUSIVE CONTACTING MOVEMENT 
(Protrusive Glide) 

8. Them, 
direel 

andibular holding 
y forward in the ce! 

C. The m 
seem t 

axillary holding a 
o move backward . - .~ 

A. The mandible mover dirertly forward, and the condyles on both rider 
move rimultaneouriy forward and downward on the articular eminence 
(see section on TMJ). 

cusps. if drawn on maxillary teeth, would move 
ltrai area of maxillary teeth (see Figure 1-23). 

urpr, i f  drawn on the mandibular teeth, would 
in the central area of the mandibular teeth (see 

Anammically speaking, pmtrusion rr 
caused by caodinated contracnoo of 
both Iaferalpterygords. 
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Thir is one situation where the anterior teeth would touch. The '? 
mandibular incirarr labioinciral angle (FOA) would ride upon the lingual 

rurface of the maxillary incisors. 

, 
~ i c c a l k r p e a k g ,  movement of the 

mand~ble to the L F ~ T I s  caused by mn- 
tramon of the RlGHTlate~Ipteqgo~d 

Maxillary Teeth Wsth Mandibnlar C w r  
Pathways Traced Inn Pmmliwe Movement 

MandibularMh Wtlh Maxtuary Cusps 
Dimtion Traced During Romrivc Mavcmcnr 

Figure 1-24. 

LATERAL CONTACTING MOVEMENT 

A. Thir occurs when the mand~ble mover to the left or right without going 

forward. The ride to which the mandible is moviyl is the worLing ride 

and the ride away fmm which the mandible is movlnq is the non-work- 
ing or balancing ride. Direction of tooth movement is different on both 

the working and non-working rider due to the movement d the condyle. 

0. On the working ride, the ride to  which the mandible is moving, the .. 
condyle primarily mtater and the curpr move in an almost pure lateral 

direction. The m a u l a r  curpr, i f  shown on a diagram of maxillary 

teeth. move towards the buccal rurface of the maxillary teeth (Figure 1- 

25). away from the midline; the maxillary cusp dawn on the mandibu- 

lar teeth show the opporite movement, i.e., towards the lingual rurface 
of the mandibular teeth (towards the midline) (Figure 1-26). 

N0TE:On the working ride the guiding curpr move through or into the 

embrarurer and grooves they oppose in the opposite dentition and 

the holding curpr also move through embrarurer andlor groover- 

the cusps do not become tip to  tip. 
L 



Figure 1-25. 

Figure 1-26 

) C. On the "on-wnllng rlde, the ride from w h ~ h  the mandnble 6 moving. 

the condyle m o ~ % K v a r d  and ~CZWLW& and medoally on the art~cular 
emlnence Consequently, the cusps have a lateral component of motlon - 
as well as an antenor-portenor component of motton, and armwr would 
rhow dlagonal m c - ~ n a  acrorr a tooth surface 

0. The mandibular holding cusps, if represented on a maxillary teeth did- 
gram would move t--the lingual surface of the maxillary teeth, 
toward the midline as well as forward ro that the mandibular holding 
curp would travel up the ~ ~ i x s a l  slope of the maxillary holding 
curp which is immediately m s l  to  i t  (Figure 1-27): the maxillary cusp 
would rhow the opposite movement. i.e., the cusps would m o v e w d r  
the buccal surface of the mandibular teeth and posteriorly ro that the 
maxillary holding cusp would seem t o  travel up the mesial occlural 
incline of the mandibular holding curp immediately buccodirtal to it, 
seemingly coming curp tip to curp tip (see Figure 1-28). 

NOTE: The balancing ride or non-working ride should not c c t _  during 
the lateral contacting movementr due to  the mandibular condyles mov- 
ing downward an the articular eminence. .- C-----2 

J 
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Maxill, k t h  With MdbUI81 CUSPS 
Tracings Mcsioli~gual PPLhWW 

In a B a l u l e i n g ~ ~ i o ~  

Msndxbular Tonh With M a d h y  Culpr 
Tracmn~ a DtatoberPl Pam) 

In a Balmelng b n o n  

Figure 1-27 Frgure 1-28. 

LATERAL PROTRUSIVE MOVEMENT 

A. Thir combination of the lateral and protrusive movements also has a 
working and non-working ride. 

B. Working ride: The condyle rotates ar well ar mover forward and down- 

ward. The mandibular cusp move toward the buccal surface of the max- 
illary teeth. away from the midline. and the cusps also move forward cre- 

ating a diagonal iine acrorr the maxillary mcluding surface. The cusps 
reem to move towardr the maxillary guiding curpr located immediately 
meriobuccally (Figure 1-29). The maxillary working ride holding curpr 
move in the opposite direttian, i.e.. towardr the midline, towards the iin- 
gual surface of the mandibular teeth, as well as posteriorly. The maxillary 
holding rurpr seem to  move towardr the mandibular guiding cusp locat- 

ed immediately dirtolingually. (Figure 1-30) 

Mnndibularkth With Msxi l lq Cusps 
Tnsrng a Dsrtolingual Pathwy In a 

Wofing Larcrd-Prarualvc Ex~ynion 

Figure 1-29. Fbure 1-30. 

I C. Non-worklng ride: The condyle mover ?n'pri?rly, downward, and 

ally. The cusps would combine the movement of no&orki% lateral plus 
protrusive. 

D. Thir would produce movement of the cusps not unlike the pure non- 
working lateral. the only difference being that the diagonal iine created , w 



by this movement may point more anteriorly, i.e.. a line at less of an 

angle away from the central area of the arch than would be found in the 
pure non-working lateral excursion. 

SUMMARY 

The following dbagramr rummarlze rontactlng movements. 

Mdibulnr Temh With Mm"IIo'y Cups M d b r y  Tmh WhMMdibvlnr CWP* 

Rehvriw movement is a movement toward centric relation (CR). Just remem- 
berthat is dirdion is the o p p i t e  of the protrusive movement. 1 
TEMPOROMANDIBUIAR JOINT 

A. The mandibular condyle is an oblong prmess wider medio-laterally than 
anterioporteriorly with a rounded posterior aspect and concave anterior 
arpect (fovea pterygoidea). Its articulating surface, the rupetior anterior 
aspect is slightly convex. The condyle sr well ar the articular tubercle is 
covered by a rather thick layer of fibmur avaxular ti-. Th( articular 
e m i n e ~ e  is lkated anterior to the rather thin-boned articular forra of 
the temporal bone. 

B. Interposing between there two articulating surfacer is s flexible fibrous 
articulalng disc. The disc itself is attached laterally to  the condyle of the 
mandible. 

C Condylar movement during mandibular contacting movements may be 
summarized as follows: 

D. Retrurive movement: Both condyles move upward and back into the 
mandibular forra. 

i 

NOTE 

F i b  fmm fhe upper headof the laferai 
pterygoid muscle ,"serf into the dm. 
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E. Protrusive movement: Both condyles moue forward and down the articu- 
lar eminence. 

F. Lateral contacting movement: Working ride: condyle merely rotates; 
"on-workinq ride: condyle mover forward, downward on the articular 
eminence, and also medially. 

G. Lateral-protrusive movement: Working ride: condyle rotates, mover for- 
ward and downward on the articular eminence; "on-working ride: 
condyle mover forward, downward on the articular eminence, and also 
medially. 

H. CUNB of Spe: The anterior-posterior relation of the teeth viewed from 
the lateral (i.e., from the ride). The maxillary arch is convex and the 
mandibular arch ir concave. 

I. Curve of Wilson: The tilting of the mandibular posteriors lingually make 
the mandibular arch concave and the maxillary arch convex when the 
archer are viewed from the front (the maxillary posteriors ti lt facially or 

buccally). 

ANGUIATlON OFTEETH IN THE ARCH 

A. All teeth have various degrees of inclination, away from a perpendicular 
to the occlural plane. 

8. Facial-lingual tilt: The maxillary central incisor has the great& inclination 
\. 

of all teeth tilting facially followed by the maxillary lateral incisor and 
then the mandibular incisors. In fan. all teeth ti lt facially, except the rec- 
cnd mandibular premolars and the mandibular molars, which ti lt lingual- 
ly. The premolars have charaberirtically the least ti lt of all teeth and are 

called the straightest teeth in the mouth (perpendicular to  the occlural 
plane). Mesial-distal tilt: All teeth tilt merially except for the maxillary 
central and the mandibular central and lateral incisors, which may have 
an ever-so-slight distal tilt. The &Icy <*nine has the greatest degree 
of merial ti lt and the premolars are againverystraight with little tilt. 

ROOT ANGUIATION 

A All mand~bular rootr are generally angled dlrtally and the posterlor rootr 
are incllned facially 

0. All maxillary rootr are generally angled distally and all posterior raotr 
are inclined lingually, except the distobuccal root of the first maxillary 
molar, which is inclined buccally. 



RECORDING MANDIBULAR MOVEMENTS 

A. Polselt's envelope of motion 

Porrelt'r envelope of motion definer the border movemen* of the mandible. 

To arrive at this diagram we could put a metalliceellet in the mandible 

between the two central jncErr and record the porition of the pellet when 

the mandible m&Gy;he tracing records the anterior-posterior and inferior- 

superior positions. Remember that thir is a r e c ~ ~ n ~ o ~ m a n d i b $ r m ~ t i o n  

Starting with the I.C. position. notice that thir is the highest porition of the 

mandible and it is seen when the teeth are in maximum intercurpatian. Thir 

intercurpal porition is also known as centric occlusion. 

p o s i t i o n m t h e  most retruded porition of the mandible ( y _ t E p p m a a -  

ing porition. centric relation). In 90% of the population, the-l.C?(or centric 

occiurion) ir approximately 1 . 2 e m  anterior to  the centric relation and in 

the other 10%. I.C. correrpondr to RC. Notice that when going to  thir RC 

porition, the mandible must move downward as well as posteriorly from its 

height in the intercurpal porition. This is due to  the holding cusp of the 

mandibular teeth sliding on the mesial incliner of maxillary cusps located 

poneriorto them. 

C )  B. The mandibular condyles are capable of two types of opening move- 

ment when in retruded contacting porition: a pure rotational compo- 

nent and a tranrlational movement. The rotatory movement accounts 

far the f~rst-~-?~~&xc-~ of mandibular opening and then ligaments. 

etc., become taut. For further opening, the ligaments must be made 

loore, and thir is done by the mandibular condyles moving down the 

articular eminence. The mandible opens further (translational move- 

ment) to  its maximal opening (40-50 mm reparation of the anterior 

teeth). 

C The pure rotatory movement from RC is curve "Ae, the translational 

movement a curve "8 " 

D. The line which connects the porition of maximal opening to PCP (curve 

"C") is the pmtrurive opening path. 

E. Actually. thlr itne describer the curve made if the mandibie war placed as 
far forward as porrlble, and then opened as far ar pas~bie. 

F. Point PCP (protruded mntaa porition) describer the most protruded or 
anterior porition of the mandible. if you put your jaw in thir porition, 

notice that the incisors would not be in an edge to edge relationship but 

instead the mandibular incisors would be more anterior than the maxii- 

lary inciron. 

PCP 

* yo *cU ," ( 

%" 
. - /  

F e n  a1 least one quenson on the 
Pose t mwope 01 mooon Remember 
fhar the audne Is me exnwne~orrnn 
of aii movements The mandible can take 
anyposition within fhis outiine. 
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G. From PCP, remaining in tooth contact, the mandible is pulled backward 
until the incirorr are edge to  edge (we arrive at position EE). Notice that 
the mandible must move down so that the incisors can come edge to  edge. 

H. Moving from EE to  I.C.. the mandibular cusps slide up the distal incliner 
of the maxillary curpr anterior t o  them. Curve "D" describer the 
mandibular path when opening to the porition of maximum opening. 
This C U N ~  is not pure rotatory motion, but is translational movement. I t  
1s not a border movement because i t  occurs within the envelope of 
motion. Point R.P. is the normal rest position of the mandible. In rest, the 

teeth are not contacting. This position ir also known ar the portural posi- 
tion or physiologic rest porition. The distance from R.P. to  I.C. is called 
freeway rpace. That is, i t  represents the rpace between the teeth when 
the mandible is in the postural porition (2-3 mm). 

PCP 

Figure 1-34. 

Figure 1-34 represents the mandibular contacting border movements It 
Ir actually a traclng of the mandlble when nartlng in RC the retruded 
contracting porition, and then moving to  the extreme right (right lateral 
contacting porition); then moving to  PCP (protruded contact porition) 
and then to  the extreme left (left lateral contacting porition) and finally 
back again to  RC. 

Figure 1-35 represents the same movement as above but here in the iat- 
era1 contacting positions the mandible is opened to its maximum. We 

define this diagram to  be an anterior view of the border movements. 3 



' The chewing stroke or masticatory stroke, when seen from the anterior on 
the lateral, is well within the borders of the mandibular movement. It is 
dewribed as a pear or tear-shaped movement. When chewing, the chewing 
is usually un~laterai, favoring a particular ride. This accounts for the dir- 
placement towards one ride of the inferior portion of thir movement. 

A. The periadontium, or the tinue that invests and surrounds the tooth, can 

be artificially divided into the gingival unit and the attachment apparatus. 

B. The gingival unitconsirtr of the free gingiva, attachad gingiva, and alvc 
olar murora. This gingival unit has a lining epithelium of either mania-  
tory mucora. which is  thick keratinized epithelium with a denre collage- 
nous connective tissue Corium, Or lining mucosa, which is thin, non-kera- 
t "wed epirhel dm w tn a oore connective t rrue corhm containing c as. 
roc f oerr ana may have romemdrcle f oerr Mart catory mucora is found . .-?..--?.-* 

in the free ano anarned gtnglva, haro pa are. aonurribf the tongue, and 
lining mucora is found elsewhere in the oral cavity. -- 

Free 
cingiw 

Briefly, the free glngiva is that part of the gingiva h a t e d  above the bare 
of the gingival rulcus (in other words above that area where the gingiva 
is anached to the tooth). The fme gingival gmove corresponds to  thir 
anachment so the free gingiva mav be considered to  enend from the 

upon the rlze and shape of the glnglval embrasure and the contadarea. 

The attached gingiva is that part of the gingiva below the free gingival 
groove and above the mucogingival jundion. The width of the attached 

? gingiva varier from area to  area within the mouth. 

N O T E  

Much mwe knowledge of the&on- 
bum is required for NBDE I1 ( / a t 4  For 
now, know this anammic background 
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I 1 i The l * r  m u c m  6 below the mucogingival junRion, n looks d or 

' 
dark m VIM because of the thjnners of the ep~theiwm overlying the vas- 

cular corium. 

D. The attachment apparatus consist5 of the alveolar bone, cementum of 
the tooth, and the collagen fiber attachment 

E. The alveolar bone may be characterized by plater of compact bone with 
inner traberular or spongy bone. The compact bane is pierced by numer- 
our channels for blood verrelr, nerves, lymphatics, etc. It is also called the 
vibriform plate. The compact bone, which liner the alveolar smket am 
as the attachment for mllagen fibers running from cementum. Where 
there collagen fibers or Sharpers Fibers are incorporated into the com- 

pact bone. the bone is known ar bundle bone. The height of the alveolar 
bone interdentally depends on the level of th -of the tooth. 
Normally, t h e c ~ a p p r ~ x i m a t e l y ~ ~ i n e .  f ;_ f 

-. 
F. The cementum, which inverts the mot stwchlre of the tooth, has similar 

densities to  compact bone and acts ar the origin of the collagen fibers of 
the prindpal gmupr in the periodontal ligament. 

The plidipal fiber gmup is made up of mllagen fibers running from the 
cementum of the mot into various locations. 

1. Dentc-gingival gmup run5 from the cementum into the free gingiva. 

2 Dento-perlosteal gmup runs from the cementum apcally, over the 
alveolar crest of bone to the mucoperiolteum of the attached glngl 
va 

3. ltanrreptal gmup runs from the cementum, over the alveolar crest 

bone to the cementum of the adjacent tooth. 

4. Circular fibers are not attached in cementum. They run In the free 
gingiva around the tooth in a circular manner. 



'' G. The periodontal fiber gmup is also made up of collagen fiben. They 

comprise the alveolardental gmup. There fibers run from the cementum 

to  the alveolar bone. (The fibers we discussed previously did not attach 

to  the alveolar bone.) 

1. Alveolar crrrtal fibers run from the supra-alveolar cementum down 

to the alveolar crest. 

2. Horizontal fibers run straight acrorr from cementum t o  alveolar 

bone. 

3. Oblique fiben (largest group) run fr?m the cementum, apically, from 

the r m t  to the bone. 

NOTE: The PDL doer not have a uniform width throughout its length. Its 

narrowest section is in the m~ddle In of the root. It is wider in the 

apical 113 and cervical 113. 

N0TE:The traberular bone of the alveolus becomes thicker and more uni- 

form upon stimulation (i.e.. occlural forcer working on tooth). 

SWALLOWING (Deglutition) 

A. The act of swallowing (deglutition) is generally broken down into 3 

pharer: 

) 1. voluntary (oral) 

2. Pharyngeal 

3. Esophageal 

VOLUNTARY STAGE 

A. After the boiur is prepared by mastication in order far swallowing to be 

initiated, the oral cavity must be sealed. Thir is normally done by closing 

the lips. 

B. The mandible is stabilized by contraction of the masseter, internal (medi- 

al) pterygoid, and temporal muscles. Thir sometimer results in tooth con- 
tact, but not always. One of the only timer that teeth would normally 

come together occurs during thir process. 

C. The nasal cavity is sealed by raising the soft palate. 

D. The b l u r  on the tongue is carried to  the posterior area of the oral cavity 

by rairing the posterior part of the tongue. The b l u r  then slider into the 

oral pharynx and the involuntary or reflex stager of rwallowing take 

place (1.e.. the pharyngeal and esophageal). 

NOTE: Tongue thrusting, a habit that may be developed to leal the oral cav- 
iv i f  the lips are unable to  accomplish thir necessary step in degluti- 

tion, may cause abnormal tongue pressure on the maxillaryanteriorr. 

) causing an anterior open bite. 
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ADDITIONAL NOTES-MISCELLANEOUS AREAS 

A. Teeth normally only contact during swallowing, and thlr contact ir not 
necessary for rwallowing. 

B. Root anal orifices of maxillary 1st molar 

1. Lingual orifice is located slightly distobuccal to  the meriolingual cusp 
tip. 

2. Distobuccal orifice is under the buccal groove. 

3. Meriobuccal orifice is under the mesial slope of the meriobuccal cusp. 

4. Liner connecting the orifices make a triangle with the apex pointin! 
lingually. 

The line connecting the lingual otif~ce to the meriobuccal is longest. Ned  

comer the lingual orifice to  distobuccal orifice, and finally the meriobuc- 
csl to  distobuccal orifice is the shortest line. 

C. Vpe  of caries 

1. Pit and fissure (on occlural surface or lingual or buccal pits) 

2. Smooth surface (interproximal or smooth lingual and buccal surfacer) 

D. V p e  of &orations (~lasrificatlonr) 

1. Occiural surface of all teeth and lingual surfacer of maxillary anteriorr 

2. Proximalr of posterior teeth (molars and premolars) 

3. Proximal of anterior teeth, not including inciral angle 

4. Proximal, including the inclral angle, of anterior teeth 

5. Smooth surfacer on gingival ID of crown 

6. Cusp tip 

MUSCLES OF MASTICATION 

Four murcler are considered to  be the primary muscles of mastication. Three 
others (to be listed later) also insert on the mandible and produce motion 
of the mandible. 

A. The temporallr fibers arise from beneath the farcia overlying the lateral 
ride of the temporal bone. They pars below the zygomatlc arch and 
insert on the of the mandible.&Gbnd middle rec- 
tions elevate the mandible, while e r e n i o n r i t .  

B The maneter arwr  from the qgomatnc arch (medial and lateral secttons) 
and Inserts ~n p m u m o f  the lateral rlde o f  the angle of the 
mandlble It elevates the mwdble 

C. The medial pterygoid arises from the m- of the efervqpid 
plate, the pyramidal process of the palatine bone, and the E k ~ j ~ o f  
I 

thp maxilla. It inserts in the medial ride of the perimeum of the angieof 
the mandible. It elevates thimandibi: 

( >, 

.--- - 
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D One head of the lateral pterygo~d arlrer from the !nfratemporai turface 
of t h 3 h ~ o l d  bone and Inserts into the temperomand~bular jalnt cap 
rule and dlrc (jgpiie-head) The other head arlrer from t h < G r a l  rur 
facgpf Ihe pterygo~d plate and lnrenr on the condyle of the mandible -- 
fEWftw head) The lateral pteryga~dr pmtrude,_deprerr (open) and 
move the mand~bls fromdide to  rlde m t e r a l  ptetygoldr acting 

together protrude_the mand~ble, w h l l e m c t l n g  alone mover the 
mandible f & s  a n d G G l l y  to  the op2-5d ride (I& lateral p t e v  

goid contraction move;;hi h a ~ d s t , t h , i s h t ) .  

The Ikasseteric sling- of the m*ial?lterygpid (medially) and 
m n t e r  (laterally). It supports the mandible and provider powerful clor 
ing (elevating) action 

NOTE: All four muscles are innervated by the mandibular division of the 
trigeminal n e r v m  

L/' 
Ail four muscles insert in the general area of the r=f the mandible. 

The lateral surface of the medial pterygoid contacts the parotid gland, 
inferior alveolar artery, lingual nerve, inferior alveolar nerve. and chorda 
tympani nerve, which all run alongside it. 

E. The digsrtric has two rmfonr  the antzi-lly, whlch arms from the 
trochlea of the hyold bone ano nrcrtr onto the algartr c forra of the ' 
mana ole, and the ponerlor belly, whrh ar ser from tne mano d process 
and parser through the troc6lea of the hyoid bone. The anterior ection 
is innervated by the mylohyoid branch of the mandibular nerve@! The 
posterior rm ion  is innervated by the diganric branch of the facial nerve 
@ It can depre+pg") and mtrsct the mandible. 

F. The mylohyold arises from both rider of the mandible, on the mylohyoid 
line. Thetwo sections meet in a midline fibrous raphe, which connects to  
the hyoid bone. The mylohyoid forms a sling under the floor of the 
mouth. The mylohyoid is innervated by the mylohyoid branch of the 
mandibular n e r v e  It can (open) the mandible. 

G The ganiohyoid arlser from the hyold bone and lnrertr into the midline 
of the mandible It w Innervated by fibers of C1 carr~ad by the hypoglor- 
ral nerve @)kcan  help retractthe mand~ble - 

INNERVATIONS OF IMPORTANT ORAL STRUCTURES 

A. Tongue: The sensory ( n o m e )  innervation of the anterior two-thirds of 
the tongue is by the lingual branch of the mandibular nerve N3). The 
taste senration of the anterior two-thirds is by the dorda tympani of the 
facial nerve NII) (except for the vaiiate papillae). Taste to  the posterlor 
one-third of the tongue and the "allate papillae and general renration 
to  the posterior third is provided by the lingual branch ofthe glaropha- 
ryngaal nerve OX). Some taste renratiw to  the posterior region of the 

NOTE 

E q x i  a number of questions m Dental 
Anatomy and Anatomic Sciencer mn- 
cemlng the four major muscles of masti- 
cabon. 
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NOTE 

hnervationr are NED€ famrifesl 

C. Supporting tinue: On the lower arch. lingual gingiva and supporting tir- 
rues are innervated by the lingual nerve of the mandibular nerve W3). 
Buccal surfacer in the molar region are innervated by branches of the 
inferior alveolar nerve, ar well as brancher of the buccal nerve. Those 
supporting tissues in the buccal areas anterior to  the molars are innervat- 
ed by brancher of the mental nerve. 

valieculae is provided by the superior latyngeal nerve of the vagus nerve \ 

(X). Motor innervation to  the entire tongue is provided by the hypogfor 
rel nerve (XIi). 

0. Teeth: Lower molar and premolar teeth are innervated by brancher of 
the inferior alveolar nerve of the mandibular nerve W3). Lower incisors 
are innervated by the inriral branches of the same nerve. In the maxilla. 
there is overlap of innervation but generally the third through first 
molars receive innovation from the posterior superior alveolar nerve of 
the maxillary nerve W2). The first molar and premolars receive innem- 
tion from the middle superior alveolar nerve of the maxillary netve. 

Canines and incirorr are innervated by the anterior superior alveolar 
nerve of the maxillary nerve. 

On the upper arch, the buccal supporting tirruer are innervated by the 
anterior, middle, and posterior superior alveolar nerves, while those 
areas on the lingual (palatal) ride are innervated by the greater palafine 
nerve, except in the incisal area, where they are innervated by the 
naropalatine nerve. 

SALIVARY GLANDS 

Saliva contains water, sodium. potassium, calcium, chloride, other mineral 
raitr, immunoglobuiinr (especially secretory IGA), amylase, and 
mucopolyraccharider. It serves to lubricate, aid wallowing, digest starch to 
maltose, buffer acids, and cleanse the teeth and other oral structures. 

A. Parotid: This is t h e w  of the salivary glands and contains primarily 
remur (watery, "on-mucous type) acini (secretory units). It has the high- - en level of amylase of any salivary gland. It producer approximately 30% 

of the total ralivaryvolum6. The parotid dun (Stensen's duct) opens into 
the oral cavity near the dppq'_'esd_m_olan nnewation to tnc glana r 
as follows: Secretornotor nerve fsberr orlgrnare In tne glorropharyngcal 
nervt$*.~-%~~nch. tne lesser petmral nerve, and 
synapr; in the otic ganglion. P?oang&ic$srs reach the gland in the 
auriculotemporal nerve.,5yn&hetic _. --_A- flberr reach the gland by travelling 
with the external carotid artery 

NOTE 

In j rnm ofanerthetic o w  the parotid 
can d i w  thmugh thegland m the 
nearby faaal o m  Wl). 

B. Sublinguai: The rma of the three major glands, with the lowest a m p  - 
lase content and the h l g h e s t ~ b e n t .  It emptier through 10 to20 
ductr%-;he floor of the mouth (Piica rublingualir). It is innervated by 
pregangiionic fibers from the choda tympani of the facial nerve (VII). ( )  
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GENERAL CHARACTERISTICS 

They rynapre in the rubmandibular gangllon and portganglionic fibers 
travel directly to  the giand. Sympathetic fibers reach the giand by travel- 
ling with the facial artery. 

C. Submandibular: Intermediate between the parotid and rublingual in sire 1 
(about half the size of the parotid), and comporltion (mixed serous and 
mumus) The rublinqual duct Wharton's duct) opens !"to the floor of 
the mouth on the rublingual papilla. Itr innervation is the same as that 
of therublingual. 

DEVELOPMENT'AND GROWTH OF UPPER AND LOWER 
JAWS 

A. Background. Boner of the skull develop either by endochondral orrifica- 
tion replacing- by intramembranour orriflcation in the 
mesenchyme. 

1. The endmhondral bones are: 
I .  The boner at the&= of the skull 

(1) Ethmoid bone 
(2) Inferior concha 

(3) Body, lerrer wingr, basal part of greater wingr, and lateral 
plate of the pterygoid process of the sphenoid bone; petroral 

c-) 
part of temporal bone; barilar, lateral, and rquamour portion 
of the occipital bone 

2. The intramembranour boner are: 

a. Frontal boner 
b. Parietal boner . 
c. Squamour and tympanic pam of temporal bone 
d. Parts of the greater wingr and medial plate of the pterygoid 

process of the sphenoid bone 
e. Upper pan of the rquamour portion of the occipital bone 

Remember: All the bones of the upper fate develop by intramembra- 
nous ornfication. The mandible develops as Intramembranour bone 
lateral to  the cartilage of the mandibular arch (Meckel'r cartilage), 
except forthe cor&&which is endochondrai. 

L 

8. The maxilla. The human maxilla is a derivative of two boner: the maxilla 
proper and the premaxiiia. Th premaxl rrler the maxillary incisor 

Eh forms the .._lerior p ~ ~ r d ' p a i a t e .  - 
~ h e e a w r  downward and forward due to  apporltional 
growth at the sutures of the maxillae and palatine boner. 

- 

C. The mandible. Remember that the mandible, ar well as the maxilla, is a 
derivative of branchial arch I. The mandible is first seen in t h e m k  
of e m b r y o n i c m a t e  of bone lateral to  Meckel'~ cartilage. The 
mandible develops by inJamembranour ossification. Right through fetal 
life the mandible is a paired bone. Right and left mandibles are joined in 



- 
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the midline by fibrocartilage in the mandibular symphyrir. At the end of 
year one, the fibrocartilage orrifier and the mandible becomer one bone. 

~ h e m r o w r  downward and forward due t o  appositional 
growth at the pone!l@!der ~ f t h ~ a m u r  of the mandible. 

TOOTH DEVELOPMENT 

A. Batkgmund. The first sign of tooth development occurs at a b o u t d  
w a o f  embryonic life. The embryo is now-. There is a 
thickening of the o r a l p ~ l i u m .  This thickening forms a band that runs 

along the outline of the future dental archer. Thir band or thickening is 
continuour around each arch and ir called the dental lamlna. 

' x-==- 

At certain points along the dental lamina there are further s e  
thickenings corresponding roughly to  the location of the 20 maxillary 
and mandibular detiduour teeth. There bulblike thickenings are referred 
to  a, M . 3  

A t m h  bud conrirtr of three parts: 

B 
Enamel organ4erivative of oral e m .  It producer tooth enamel. 

Dental papilla4edvatlve of mesenchyme. It producer pulp and dentin. 

Dental sac--derivative of mesenchyme. It producer cementum and 
periodontal ligament. PL '3 

c B  Enamel is an ectodermal derivative. 
Dentin is  a mesodermal (merenchymal) derivative. 

B. The Rages of tooth development are named according to the shape of 
the epithelial part of the t w t h  and are: the bud, cap, and the ball stages. 

1. Bud stage. Thir i r  the stage already mentioned, where there are 
ovoid wellingr at 10 different points on each arch corresponding to 
the positions of the deciduous teeth. 

2. Cap stage. The bud stage proliferater and expands however. i t  doer 
not expand everywhere equally. The result is a shallow invaglnation 
on the deep surface of the bud. 

The following are seen during the cap stage: 
a. Outer and inner enamel eplthellum . 

1) .Outer enamei epithelium = cuboidal cellr on periphery of cap 

stage 

2) Inner enamel epithelium = tall cellr on concavity of cap 
b. Stellate reticulum. Cells that lie the inner enamel epithe- 

lium and outer enamel epithelium b % g W w t e  by an 

increase in interceilularf!uid and arrange themselves into a net- 
work. Thir n e r k  ir called the stellate reticulum. 

c. Enamel knot. D~pac~edllls in center of enamel organ. 

(j 
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d. @ntalpapilla. Ar the epithelium of the enamel organ prolifer- 
ates, the mesenchyme. partially enclosed by the invaginated por- 
tion of the inner enamel epithelium, proliferates. Thir mer- 
enchyme further condenser to form the dental papilla. 
The dental papilla is the formative o r g a n e h e  ddentln and-pd- 
pordium&he pulp. 

e. Dental sac. As the enamel organ and dental papilla are develop- 
ing, there also occurs a condensation of the mesenchyme rur- 
rounding there two structures. Gradually there appears a denre 
fibrous layer referred to  as the dental sac. 
The dental sac derivatives are c e m  and the periodontal lig- 
ament=. 

3. Bell Mge.  As the invagination of the epithelium develops further 
and deepens, the enamel organ develops a beilkshaped appearance. 

The following are seen during the bell stage: 
a. Inner enamel epithelium. Cellr of the inner enamel epithelium 

wili Cfferentiate into ameloblartr. 
b. Stratum intermedium. Seye~a! layers of quamous cel! between the 

inner enamel epithelium and the stellate reticulum. Their function 
is not clear but they seem to be essential if enamel is to  be formed. 

c. Stellate reticulum. Looks the same as in the cap stage but has 
ex anded more. 

) d. O u k e l  epithelium. There cells eventually flatten to  low 
ybo!d=s. 

e. Dental lamlna. All teeth except for the permanent molars; there is 
a proliferation of the dental lamina to  give rise to  the enamel 
organs of the permanent teeth. 

----~~-d 

f. Dental moilla. Cells dose to the inner enamel eoithelium within . . 
the dental papillae differentiate into odontoblam. The odonto- 
blam will lay down the dentin. 

g. Dental sac. The dental rac now sham a circular arrangement of itr 
fibers and resembles a cipsular structure. When the root develop. 
fibers of the dental rac wili differentiate into theperiodontitlfiberr 
that will become embedded in cerne1tum and alveolar bone. 

h. Vertlbular Ismlna. There occurs an epithelial thickening, labial 
and buccal, to the dental lamina. Thir is the vestibular lamina. It 
will hollow and form the oral vestibule between the alveolar por- 
tion of the jawrand the lip and cheeks. 
The sequence is as follow: 
(1) Cellr o f  the inner enamel epithelium differentiate into 

ameloblartr (morphogenic stage). 
(2) Some protein fanor is transported from the ameiobiastr across 

the basement membrane into the dental papilla (organizing 
stage). 
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Dentin n mwh more .bondike'histo- 
logicallly than is enamel 

(3) Celir of the dental papilla differentiate inta odontoblartr 

under the influence of thir inducing factor. 

(4) The odontoblarts begin to  lay down pre-dentin. 

(5) Through a reciprocal factor tranrpwted acmrr the basement 

membrane, the ameloblartr can now lay dawn their initial 

enamelin, which will later mineralize to  form enamel (forma- 

tive stage). 

C. Root formation. The development of the roots begins-r gameland 

de"tjn_fo_mration hyreached the f u t ~ e L E J  (cementoenamel ]unction). 

The enamel organ plays a crutiai role in root formation. The enamel organ 

formr the epmelial mot rheath of Hemig. The components of thir root 

rheath are fused inner and outer e n a m $ g p ~ h e I ~ u ~ n i y .  There is no stra- 

tum intermedium or stellate reticulum prerent. The root rheath molds the 

shape of the ram and initiates denrin formation. When the cells of the 

root rheath have Induced the differentiation of connective tissue cells inta 

odontobiasb and the first layer of dentin has been laid down, the root 

rheath larer its continuify and begins to degenerate. It does not disappear 

ailogetner, however, and rem_n?t!_o!the root ~healhpf-He_wware 

called tne Rem of Malarrer. There rem may form granL omar on patho. 

log~cal p m r r e r  or they form cementncler tf they become calclfled The 

rests of Mallarer will only be found ~n the per~odontal l lgamnt 

How is cementum foned?  Remember that cementum is a derivative of 

the den-ich is a derivativeof mmesechyme. I t  i e h e n d l r  
1 

of the primitive peri%kntal conn%ive tisuecome - into contact - --- with the 
dentin after the root rh6%$? Hertwig has broken up. There cells, similar - -- - - - - - - 

to  fibrobiartr, differentiate into <ementoblasts and begin to lay down 

cementold, which subrequentb mineralizer to form cementum. Some of - 
the cells in the apical 1R of the root st;ucture become entrapped in their 

own secretions. This region of mature cementum will contain cells within 

i t  and will hence be referred to  arcellular e e m .  The occlural U3 of 

the root structure usually possesses acelluiar cementum. 

TOOTH COMPONENTS: ENAMEL, DENTIN, CEMENTUM, 
AND PULP 

A. E n a m e l - e t  structure of the body; an saOd$rmal derivative; laid 

down first as "enamelin" by the ameioblastr. 
C_ -- 

1. Color: yellow white to grayish white. 

2. Chemical comporition: 96% inorganic (main constituent = hydraxyap- 

atite); 1% organis 3% water. 

The enamel forms a-n over the entire surface of the crown. 
It is well-adapted to  bear up under masticatory rtrerrer. Enamel is a 
b m  structure as well as being v e r d .  Enamel has been shown 

to  be permeable and this permeability decreases ar one getr alder. 

I I 
k.) - 
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:I me enamel conrirtr of thin mdr or prisms that stata~p~ight~the 
surface of the dentin. After a wavy course, they reach the enamei sur- 
face and are perpendicular to  the enamel surface at every point on 
the crown. Every rod runs through the entire thickness of the enamei 
layer. The enamel rods or prlrmr and the "interprismatic" substance 
have been shown to  be composed of apatite crystals a_nnbiLof 
organic material. The more or lerr regular change in the direction of 
the enamel rods is responsible for the appearance of Hunter-Schreger 
bands or the Liner of S-er. 

In a cross-section of the crown, the enamel show concentric liner. 
which are brown in transmitted light and colorless in reflected light. 
In longitudinal section they run obliquely inward from the surface 
and toward the root. There are the liner ofReQius or incremental 
lines of ReQius. They illustrate the incremental pattern of enamel. 
i.e., the ~"ccerrive apposition of layers of enamei during formation of 
the crown. The incremental liner of Retziur have been compared to  
the growth rings on a tree. 

Other enamei structures with which to  be familiar are: 

a. Perikymata. There are tranrveme, wavelike grooves thought to  be 
external manifestations of the striae (liner) of Retziur. They are 
continuous around the tooth and lie parallel to each other and to  
the CEJ. r 1 b. Enamel soindies. Some dentinal tubules penetrate s short dir- 
tance onto the _enam?i and end blindly There rplndie-shaped 
odontobiart~c processes are -lied enamei rplndier 

c. Tomes processes. The surfacer o f  the ameloblartr facing the 
developing enamei are not smooth. There ir an interdigitation of 
the celis and the enamei rodr they produce. This interdigitation Is 
due to  the fact that the long axes of the ameloblarU are not par- 
allel to the long axes of the rodr. The p+c t ion r  of ameiabiaN 
into the enamel matrix are referred to  ar Tome5 processes. -- 
~caLdjS&!&ces of the enamel during development cause the 
G m e l i a e  and tufts. 

d. Enamel lameilaa. Thin Rructurer of organic material (very little 
mineral content) extending from the surface o f  the enamel 
toward and rometimer into the dentin. There usually develop in 
aleas of tenrron beween enamel pr'rmr. 

e. ~6dm.l There e_xte.pd f!qm the denrinoenarnel Juncton 
(W) into the enamei for one-fifth to  one-third of its thickness. 
The tuft shape, however, is an optical illusion due to  the projec- - 
tion onto one plane of fibers lying in different planes. Tufts are 
basically hypocalcified enamel rodr and interprismatic rubrtance. 

3. Age changer in enamel. 
a. Attrition or wear of occiurai rurfacer and proximal contact points 

due to  mastication 
\~ 1 

NOTE 

Age changes h enamelarem mmmonly 
askdabout. 
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b. Flattening of perikymata and disappearance of the rod ends '. ~1 
c. Eventual disappearance d the perikymata 
d. Decreased permeability of enamel 
e. Teeth become darker and more resistant to decay. 

Remember that enamel development occurs ~n two phases AF 
1) Matrfxformatlon - '̂ * +-PC- , 

I f  there are developmental disturbances in matrix formation. 
enamel hypopiaria will result, i e.. a defect in enamel itself. 
If there are developmental disturbances in maturation, or if matu- 
ration is lacklng or not complete, enamel will be hypocalcified, 
i.e., a deficiency in the mineral content of the enamel. 

B. D e n t l n - - m e 1  derivative from dental papilla; laid down first ar 
p r e a n  by odontoblartr; hardpr than compact bone although it 
resembles bone in its structure, chemical nature, and development. 

2. Chemical composition: 70% inorganic material: 3%nic material 
a=er 

Unlike enamel, which is very hard and brittle, dentin is subject to 
slight deformation and is romewhat *ic. It ir harder than compact --- 
bone, yet softer than enamel. In ground sections o f  dentin, the I 
dentin has a radially striated appearance. Thir is due to  the presence 
of dentinal tubules. The course of the dentinal tubuler is somewhat 
curved and resembles an '5" shape. They start at right angler from 
the pulp surface and then follow their '5"  shaped course. 

Remember: The tubules are fanher apart in the peripheral iayerr of 
dentin (near the enamel and cementum) The dentinal tubules house 
the odontoblartic procerrer (Tomes fibers). You should be familiar 
with the following terms: - 
a. Peritubuiar dentin. The zone of dentin immediately surrounding 

the odontoblartic process. Thir stains darker in  a histological 
preparation. It is thought that this dentin is more mineralized 
than is the intertubular dentin. 

b. Intertubular dentin. The main bulk of dentin is compared of inter- 
tubular dentin. Even though i t  is fairly mineralized, greater than 
one-half of Its volume is taken up by organic matrix. (The matrix 
of dentin is basically coilaqenour fibers eoyebpd in an amor- 
p-sround rubstante.) 

c. Incremental liner of Yon Ebner. Seen as fine liner that in rrorrrec- 
tion run at right angler to the dentinal tubules. They correspond 
to  the liner of Retziur in enamel and represent the incremental 
apposition of the dentin laxerr. Alro known as Imbrication line.. 



f) d. Contour liner of Owen. Sometimer the incremental liner men- 
tioned above are accentuated due to  disturbances in the mineral- 
i-err. There liner are known ar the contour liner of 
Owen. An exaggeraEd incremental line or contour iine of Owen 
due to the trauma of birth is known as the neonatal line. 

e. Interglobular dentln. You may remember that the odontobiam 
first produce a matrix material known as pre-dentin, which wiil 
subsequently mineralize. (The first sign of predentin formation is 
the laying down of a fan-like arrhnaement of collagen fibers 
known as Korff'r fiberr.) Thir mineralization begins in small giobu- 
lar arear that normally fuse to  form a uniformly calcified dentin 
layer. If furion of there globular arear does not take place, there 
will be hypomineralized or unminegzed - - ~~ regions between the 

giobuler%ferred to  as interglobular dentin. 

Note: Interglobular dentin is found mainly in the crown near 
the dentinoenamel junction (DEJ). Thir doer not interfere 
with the course of the dentinal tubules. 

f. Tomes granular layer. M w a r e a r  of interglobular dentin in the 
dentin rubjacent to cementum. 
Dentin is sensitive to  touch, to  cold, and to  acid-containing foods. 
Only occasional nerve fiberr penetrate the dentin and enend for 
short distances. There are small unmyelinated nerve fibers that 

;.t are in close contact with the odontoblastic process. 

3. Age and funnlonal changer in dentln. Remember that the dentin 
houses the odontoblartic procerrer and is certainly a vital tissue. The 
effects of aging or pathologic procerrer are reen by deposition of 

new layers of dentin (reparative dentin) and by alteration of the orig- 
inal dentin (sclerotic dentin). 

You must be familiar with the following: 

a. Semndary dentin. Remember that dentin deposition may contin- 
ue throughout life. The dentin formed in later life is separated 
from that previously formed by a darkly r t a m  iine. Th ubuier Q of thir secondary dentin are more wavy but less erour 

t=dentin. They are also naturally found cl?serfote 
p e e s .  

b. Reparative dentin. Remember that dentin is a vital tissue. If by 

excess wear, erosion. caries, operative procedures, etc.. the odon- 
toblanic process are cut or damaged, the damaged odontabiart 
may degenerate or it may continue to  form hard dentin as a pro- 
teaion from further injury. if the odontoblast degenerates. i t  may 
be replaced by an undifferentiated cell from the pulp, which wiil 

produce new dentin. The dentint&~bereado tobiartr lay down 
is reparative dentin. ~ h e f  thir dent'>-d 
fewer of them exln 
&%=- 

3 

NOTE 

The pulp isjiving tissue andcan produce 
new dentin thmugh stimulation of odon- 
tobiash a-ge. 
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c. Sdemtir dentin. Seen in the teeth of elderly people. This dentin is 
transparent and results from calcium sale being deposited in or 
around degenerating odontoblartic processes. The calcium raitr 
may even obliterate the tubules. 

C. Cementu- mesodermal derivative; deriver from d s r a c ;  laid down - 
first as cementold by cementoblastr = 
1. C o l o r ~ y e l l o w ,  lacks luster that enamel porrerrer 

2. Chemical comporition: 45-50% inorganic (mainly hydroxyapatite); --- 
50-55% organic material and water - 

3. There are two types of cementum: 
a. Acellular rementum--occlural U3 of root structure. Conrirtr of 

calcified intercellular rubr&neeand embedded Sharoevl fibers. . . 
C m r  line ia structure. 

b. Cellular asmemum-found in apical 1B of mot. The cellr included ~n 
cellular cementum are ceme_ntocytes. They lie in spacer called lam- -- 
nae. The cell body has long processes ("~nalkuli") extending from 
it. There processes may branch and anastomore with neighboring 
cellr. There are no Havwrian ryRems in cementum, however. 

c. Secondary cementum--due t; revere trauma or pathalogical 
processes. cementum may rerorb. if i t  dwr, cells of the PDL differ- 
entiate into cementoblam and lay down remndary cementum. 
Secondary cementum can be r_er:rbepmo'~eyly. Secondary 
cementum resembles cellular cementum in some ways. 
Remember: Cellular cementum, recondaly cementum, and bane 

ne compact bone motaining Sharpey9 
f i b e ~  b often termed "bundle bone." 

1 are similar in that theyrontain cells in lacunae, 
that extend ~rimarllv toward the nutritional source and can be 

resorbed. Cementum, however, resorbs lerr than bane. 

4. The cementwenamel junction (CEJ) 

a. In 30% of teeth. the cementum meets the cerrial end of enamel 
in a sharp line. 

b. In 60% of teeth, the cementum overlaps the cervical end of enam- 
el for a short distance. 

C. In 10% of teeth. other aberrations of the CEI can be observed. 

5. Function of cementum 
a. Anchors tooth t o  the bony rocket by attachment of fibers 

(Sharp* fiberr) 
b. Compensates by means of its growth for lorr of tooth rubstante 

due to  ocrlural wear 
C. Contributes, via growth, to the continuous occluromerial eruption 

of the teeth 
Remember that cementum is not resorbed under normal condi- 
tions, whereas bone is resorbed constantly with the apposition of 
new bone. Both cementum and bone resorb on the pressure ride 
(ride to  which tooth is moved) and are laid down on the tension 

Oi 
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i -\ ride (ride from which tooth is moved away) of tooth movement. 1 
To repeat, cementum is more resistant to  resorption than is bone. 

6. Hyperrementosir. This is anabnormal thickening of cementum. This 
is reen occarionallv in connection with c h r 0 n i c ' ~ ~ I ~ ~ n f l a m m a -  . . 
tion. A thickening of cementum is alro observed on teeth that are 
not in function (hypofunction) 

D. Pulp-of m a m m a l  origin; deriver from d-pilla. The pulp con- 

tains most of the cellular and fibrous elements that arepresent in I= 
connective tisue. 

The primary function of the pulp is the produnion of dentin. 

1. The pulp has the following functions: 
a. Nutritive. Pulp provider nourishment to  dentin via the odonto- 

blasts and processes. 
b. Sensory. Nerves of pulp contain both 5- GVE (general 

visceral efferent or r-d fiberr. The sensory fiberr of the 
pulp mediate the sensation of &only. Sympatheticr go to the - 
smooth muscle of the pulpai blood verrels. 

. C. Defensive. It war noted that celir of the pulp could, if provoked, 

d i f f e r e n w i n t o  odontoblasts and p r ~ d u ~ e p ~ ~ v ~ - ~ e ~ t i n .  
The pulp can alro respond to injury by an inflammatory process. 

Remember that the pulp is a nan-expandable tissue. The walls of 
7 the pulp chamber are made of rigid dentin. i f  there is revere 

inflammation and there is enough edema and exudative fluid. the 
pulp may "rtrangle" its own blood vessels and necrore. Thir is an 

example of where the protective wall around the pulp can be 
seen as a disadvantage. 

2. In the embryonic pulp, the fibers are argyrophilic. There are "0 

mature collagenour fibers. As the development of the tooth germ -- - 
progresses, the pulp becomes increasingly vascular and fibroblastr 
differentiate from the primitive merenchymal cells. 

3. In adult pulp, one seer cells, fibroblasts, and an intercellular rub- 
stance. Thir intercellular rubrtance consists of $oilaaenou~ and arqy 
[ophilic fibers and = ~ d  rubrtance. There are no elastic fibers in 
- -- 

the pulp. There are defense ceilr (hjstiocyter) in the pulp, and remem- 
ber that the odontoblartr are a p z h e  dental pulp. There are 

numerous capillary and nerve plexi found in the pulp. 

4. B l o d  and lymph vesrel.. Pulp ir enremely-ar. The veselr enter 
the pulp through the apical foramen. The verrelr of the pulp commu- 
nicate with the verrelr of the PDL via accessory canals. Lymph verrelr 

are alro found in the pulp. 

5. Nerves. Usually nerve bundler fo-errelr. Mort nerve fiben 

entering the pulp are m d .  They mediate pain. The unmyeli- 
nated fibers belong to the sympathetic newour system and regulate 

(' 3 the lumen size of the blood verrelr. 

NOTE 

Due to the type of senrorynem fibem In 
the pulp, mld, heairhe%-,cals, and 
touch senration are all mtepreted as 
pain 
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Remember that the pulp cannot differentiate between heat, touch. ) 
cold, pressure, or chemicals. The result is& only - - 

6. Age changer within the pulp 
a. Pulpstoner (denticler) reem to  be normal structures seen fre- 

quently in the a@%&+. Classified as true denticles, falw denti- 
cler, or diffuse calcifications. Rue dentides s h w r ~ l  dentin struc- 
ture with tubules, etc. Faire denticler d m w  the structure 
of dentin. They only showconcentric layers of calcified tlrrue. 
Diffuse calclficationr can be large and are [e-ry amorpJ?us calcifi- 
cations usually associated with collagenfiber bundler_or blood 
u~se i r .  Pulpnones may also be classified ar free (surrounded by 
pulp tissue completely), attached (fused to  dentin). or embedded 
(surrounded entirely by dentin). 

THE TEMPOROMANDIBULAR JOINT 

The temporomandibular joint ir a bilateral diarthrorir between the articular 
tubarrle eminence of the temporal bone and the condyle of the mandible. It 
ir a ginglymoarthrodiai joint (a riidi"g@e2int). - 
A fibrous plate, the articular disc is interposed on eifher ride &tween the 
articular Klrfacer of the two boner. The articular rurface of the temporal 
bone ir-c~n~~~n-iu_p?+:~iorp?rtion and c~ovezkinnterior portion. 
The articular surfacer of the mandibular condyles are arc-shaped with their ' 3 
axes placed medially and slightly posterior. 

I Remember: The articulatina surfacer of the tem~oromandibular ioint are 
1 covere0 by a f brour Eonn;ct ve t i r rucNOT b; hya.lne cartilag; (as are - -  -- -- 

most other artlular anr .n tne human boay). 

The nerves of the TMJ are derived from the auriculotemporsl branch and 
marreteric branch of the mandibular division of the f i f th cranial nerve 
(trigeminall. The arterial supply to  the joint itself is from the superficial tem- 
poral branch of the external carotid artery. 

A. Bone structure 

1. Condyle. Cancellour bone covered by a thin layer of compact bone. 
Marrow Ir red except ~n older individuals where i t  may be replaced by 
fatty marrow. 

2. Glenoid (mandibular) h r a .  Roof of for% conrim of a thin layer of 

compact bone. 

3. Articular tubercle. Conrinr of spongy bone covered with a thin layer 
of compact bone. 

Remember that the walls of the mandibular form are thin and may 
be perforated by the condyles in revere trauma. 



: ) B. Articular dix. Composed of dense fibrous connective tirrue wlth a few I 
elastic fiben present. With increasing age. cartilage may be seen in the 
disc as well. The center of the disc is verv dense connective tirrue: no 
blmd verseis. 

- 
NOTE: The fibrour t i r rue covering the articular eminence and 

mandibular condyle as well ar the large central dense area of 
the dirc lacks blood verrelr and nerves. The posterior border of 
the d ix  is connected to the ca~ruie bv loore connective tlrrue. 
its medial and lateral cornen are directly attached to the poles 
of the condyle. 

The articular space is divided into two compartments by the disc- 
lower compartment between the condyle and the dirc (hinge movement. 
rotation) and an upper compartment between the disc and the temporal 
bone (sliding movement, translation). The disc is shaped like an etythrc- 
We--biconcave with the central portion thin and the anterior and por- 
terior borders thickened. Note that some of the fibers of the lateral 
ptelygold muwle attach to the anterior border of the dix. 

C. Articular capsule. This is a f a a c  strengthened laterally by the tem- 
poromandibular ligament. The inner surface of the capsule is lined by a 
rynovial membrane. Remember that the rynovial membrane (merothe- 
lial c e l l ~ e c r e t e l + w n i r  erid-rvnovi=id) liner the joint spacer 
both upper and lower. The caprule containr~n~n?rmerour blood vessels that 
form a capillary network close to  its surface. 

-- 

D. The ligaments associated with TMJ 

1. Disc. Already diwussed 

2. Caprule. Already discusred 

3. Tempommandibular Oatera0 ligament. Conrim of two short fibrour 
bands attached to the lateral surface of the zygygomatic arch and to  
the tubercle on its inferior border superiorly, and to  the lateral rur- 
face and posterior border of the neck of the mandible inferiorly. 

4. Sphenmndibuler ligament. Thin band that ir attached to  the spine 
of the sphenoid bone and descends to  the iingula of the mandibular 
foramen. 

5. Stylomandibular ligamem. Extends from near the apex of the styloid 
process of the temporal bone to  the angle and posterior border of 
the ramus of the mandible. 

The TMI ligamenrs funRion is not mta$ 
clear Some v,ew their funchon as p r o  
MA, others claim mat the Iigamenu 
serve as @I&U to ems~ive mandibular 
movement. 
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THE AlTACHMENT APPARATUS 

The attachment apparatus conrlrtr of: 

1. Cementum 

2. The periodontal ligament 

3. The alveolar bone 

1. Cementum 

We have already discussed cementum. Let ur turn our attention to the 
other two topics here. 

2. The Periodontal Ligament (PDU 

The periodontal ligament (also referred to as the periodontal mem- 
brane) ir the connective tirrue that surrounds the root of the tooth and 
attaches the root of the tooth to  the bony alveolus. Remember that the 
PDL is continuour with the gingival connective tissue. The functions of 
the PDLare: 

1. Formative-The cementoblartr, fibroblasts and orteobiartr derive 
from cells in the PDL 

2. Supponiv-aintainitooth in Its position and normal relationship 

3. Sensory-xtremely good ~nnervation ~n PDL 

4 NuMtlvbextremely good blood supply wlthin the PDL 

Remember the PDL deriver from mesoderm and is a direct derivative of 
the dental sac. 

The main structural elements within PDL are the ptinclpal fiben. Thae 
principal fibers are all attached to the cementum. The fibers are collagen 
fibers and they cannot be lengthened. There are no elastic fiberr In h e  
PDL. The apparent 'elasticity" of the PDL ir due to  the wavy courre of 
the fiberr from bone and cementum. The fiber bundler run directly from 
bone to  cementum. The bundler are spliced and chemicallv bound all 
together from shorter fibers in the Intermediate Plexus, which is appmx- 
imately midway between the bane and cementum. This allom for the 
continuous eruption of a tooth during iu functional stage. Fiber typr 
are described in "Perlodontium'rartlon. 

B lwd  rupply of the PDL: From 3 main sources. 
1. Periosteal blood rupply from alveolar ban-ajor source 
2. Arteries of gingiva, which anartomore with PDL-minor source 
3. Arierier of the periapicai area, which arise from verrelr going to 

the pulp 

Lymphatics of the PDL-There follow the blood verreir. The flow of 
lymph is from the ligament toward and into the alveolar bone. 



0 N ~ N B I  of the FQL-Newer follow the path of blood vessels There are 
different WDeS of nerve end~nqr ~n the PDL lnclud~ng free nerve end- 

ings tnat are receptors for Darn Many nerve end ngr are rercptorr for . . 
pro~rtoce~l ive p ti mu I Remember tnat+oraweptlve ioformrtlen 
r yyk te r  the macicato_y'Ym&af~re and protects - -  theLco~_from a 
sudden overload dllelarwe~e mart iory  streier. 

Remember that the Epithelial Rests of Malarrez are found in the PDL. 

There are the remnants of the epithelial root sheath of Hertwig. There 
may become ill-defined <atIfied masses or cementicles. The epithelial 

masses also might have the potential to form granulomas or cysts. 

The PDL is narrowest in the middle region of the mot and widest in itr 

rervkal region. 

What happens to  the Periodontal ligament during loss of function or 

during occlural trauma? 

Table 1-14. 

The regular arrangement of the fibers is lost 

The PDL is changed into a thin membrane 
with ~rreguiarh, arranged collagenour fiberr 

The cementum may become thicker (hypercementorir) 

In orclural trauma Alveolar bone is resorbed 

The PDL Ir widened (PDLrpace Ir increased) 

Tooth becomes lwre 

If trauma is removed, some repair will urually take 
place. 

THE ALVEOLAR PROCESS 

The alveolar Drocerr is that Dan of the mandible and maxilla that forms -- 
and ruDportr the socre\r qf tne teeth. Tnere 'r no anatom c bodndaly 

betweenine biay ai  tne max' a or mand'b e and tnerr respect ve alvco- 

lar processes 

Then are 2 pans of the alveolar process: 

1. Alveolar bone proper--consist5 of thin lamellar bone that surrounds 

the root of the tooth and giver attachment to the principal fiberr of 
the PDL. 

2. Supporting alveolar bonb th i r  rurroundr the alveolar bone proper 

and giver support to the rocket. 

The supporting alveolar bone is divided into two parts: 

1 Cortical platewornpact bone There form the outer and Inner plater 

of the alveolar processes 

(J 
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2. Spongy bone-fills in the area between tne cortical plater and alveo- 
lar bone proper. 

Remember that the marrow spacer of the alveolar process may contain 
hematopoetic manow, but usually they are found to contain fatty mar- 
mw. Hematopoetic marrow may be found in the adult in the condylar 
process, the sngle of the mandible, the maxillary tuberosity. and In other 
areas. 

The alveolar bane proper forms theinner wall of the rocket and is perfo- - 
rated by many small openings that carry branches of the interalveolar 
nerves and blood vessels into the PDL. Therefore i t  is alro called the crib. 
riform plate. The alveolar bone proper consists of both lameilated bone 
and bundle bane. (Bundie bone is that bone in which the principal fibers 
of the PDL are attached [Sharpeysfiberr].) 

Remember that the bone of the alvwlar housing is like any other bone. 
It is constantly undergoing the processes of resorption and apposition. 
We discused both there processes previously in our dircurrion of bone 
histology. 

ORAL MUCOUS MEMBRANE 

m e  orai cavity is lined throughout by a mucous membrane. Even though 
the mucous membrane is mughly similar in all placer, the structure doer (j 
differ slightly in d~fferent arear to correlate with the functions of there 
areas. 

The orai mucous membrane is composed of surface epithelium and 
underlying lamina propria. Under this mucous membrane is the rubmu- 
cora, which alro differs from place to  place depending on the function of 
the particular area. Let's discus the surface epithelium. The epithelium 
may be categorized ar keratlnind or non-kemtinlzed. A full keratiniza- 
tion potential doer not present in mucoral cells under normal conditions 
except in mastiratoly muma, although i t  may be expressed in any area 
under imitation. Betaure the keratiniration potential doer not present in 
the majority of m u c o ~ l  cells, the stratum grsnuiorum and rornwm are 
not seen. 

The layerr of the epithelium are as follow: 

1. Baral cell layer-A single layer of high ruboidal cells, which rest on a 

( basement lamme cons8rt1ng of an amorphous relatively thlck mas 
caiied the lamlna denra. The lazn ; -&dsFFre~ra t~d  fr6m the 
basal ce r oy a rpacL- wiae callea the lamlns ludda. Tnen 
are anchoring f or 1s. *n ch are be, evea to connea che lamina denra 

I t o  the underlying connective tissue. The basal cell layer is the 
"mltotkn layer of cells. 
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2. The roinous ell laver (~rlckle cell laverl-The cells of this layer are . . 
irregdlar y po yhedral and ! ~ g e r i ~ n > ~ ~ ! + e _ a  areas than rn ker- - . .- - 
atln zeo zones. The name "pr ckle cell layer' -me to  exlrt oue to  the 
artifact induced by the fixative, in which dermoromal attachments 
remain interceliulariy, but the remainder of the cell membrane "pullr 
away" from the approximating cell. The rpinour cell has a vesicular 
nucleus and one w m e  nucieoii aml is involved in synthesis. 

T y r d  the surface, the polyhedral celir of the prickle cell layer flatten 
and widen considerably. No further changes occur in the "on-keratiniz- 
Ing epithelium. If the epithelium is ge~tinizcd, the celir of the prickle 
cell layer flatten and pars flrn into the: 

3. Stratum Grenulorum-Flattened celir contain granules analyzed to 
contain keratohyaline. --- 

4. Stratum Luddum-There is no discernable stratum lucidurn in  the 
oral cavity. This layer appears in the epidermis of thick skin (palms, 
roles) and not in oral mucous membrane. 

5. Stratum Corneum-Cells have lost their nuclei. They are very fiat- - 
t e M a n d  filled with keratin. 

,.- .= 

To recap what we have just raid: 

Keratinired Epithelium- 

Straum barale (barai cell layer) 

Stratum rpinosum (pride cell layer)-well developed 

Stratum granulosum 

Stratum corneum 

NowKeratlnired Epithellum- 

Straum barale 

Stratum r p i n o s u ~ a r  particularly well developed. 

Kerstiniration potential C expressed In the masticatory mu-. 

Table 1-15. 

Hard Palate Soft Palate 
Attached gingiva Ventral surface of tongue 

Flwr of mouth 
FIee gingiva (same) Alveolar m u c ~ a  

Cheek. Lip 

Keratinamtion potential may also be expressed in  areas of irritation as 
we mentioned before. There lr no keratinization potential expressed on 
any rnucora that abuU against a hard surface. For example. the oral rui- 
cular epithelium abuts against a hard surface--tooth structure-and 
there is no keratinization here. 
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The lamina pmpria is a layer of tissue of variable thick- 
<-) 

nesr. Its papillae, which indent the epithelium, carry both blood verrels 

the area of mntact between the blood verreir and epithelium. 

The rubmucora conrirtr of connective tissue of varying thickness and 

denrlty. It attaches the mucour membrane to the underlying structures. - 
Glands, blood verrels, newer, and adipose tirrue are present in thir layer. 

It i s  important for you to note the difference between the skin of the lip 
and mucour membrane. The transition zone between there two is the 
vermilion border of the lip. 

Table 1-16. 

Keratinized epithelium of Keratinization ends here 
moderate thickness Long papillae carrying large 

Papillae of connective capillary loopr close to surface 
tissue-few and short Few sebaceous glands 

Sebaceous glandr in arro- 
ciation with hairs 

Remember the epithelium of the mucour membrane of the lip Is not kera 
tinized. 

Let's now talk of our 3 clasificationr of mucora: 

1. Masticatory Mucola 

2. Lining Mucosa 

3. Specialized Mucola 

Masticatory Mumra-By definition this ir the anached ~ 
gingiva -- and the 

hard palate. Both have thick and keratinized epithelium: thick, dense 
&dfi; lamina propria; and irnmoveable attachment to deep structures. 
Remember that gingiva can be either orthokeratinized (true keratin) or 
parakeratinized (the keratinized cells retain their nudei). in the gingiva 1 one cannot dirtinquirh a well-defined rubmucora. There ir instead a 

dense, inelastic connective tirrue of the lamina prapria that fuses wlth 
the periorteum of the alveolar bone. 

There is a definite rubmucosa in the hard palate except for a narrow 
area along the midline (the palatine raphe). Even though there is a rub- 
mucora, the mucour membrane is Immovably attached to  the periar- 
teum of the maxillary and palatine boner. The reason for thlr is that 

'-1 



' there are dense bands of fibrous tirrue that join the lamina propria to 

the periosteum. The rubmurour space in the palate is fllled with adipme 
tirrue anteriorly and with glands posteriorly. 

Let's now discus the gingiva in more detail. 

The gingiva is  the tirrue that surrounds the tooth. It is very well adapted 
to  the forcer of friction and pressure in the masticatory process. The gin- 
giva is bound to  tooth structure via a fibrous attachment. It is also bound 
to  alveolar bone by denre fibrour connective tirrue bundler. Note the 
mucogingival junction that reparater the gingiva from alveolar muwra. 
Note the free gingival groove that divider free gingiva from the 
attached glnglva. Thir groove develops at the level a bit apical to  the 
bottom o f  the gingival rulcur. Be able to  identify the oral ruicuiar 
eplthelium, the area of the epithelial attachment, and the interdental 
papillae. Just a note on the interdental papilla. Thir fiiir the rpace 
between two adjacent teeth. I t  is tent-shaped. The buccal and lingual 
cornerr are high, whereas the central part resembles a valley. This central 
conrave area is called the coi. The col area is covered by non-keratinized 
eplthelium and is susceptible to periodontal breakdown and direare. 

Fgure 1-38. The gingivaland mumsal unrts 

In health the glngtva appears t o  have a "rtlpplcd' or orange peel 
appearance Thtr a due to  the presence of n-rete pe-n- - - -  
nectlve tlrrue paptllae in between 

-- .. 
The color of the gm normally a " ~ ~ r & " ~ c o l o r _ _ o ~ n ~ ~ o I p r .  Thir 
color really depends on the thickness o f  the epithelium. The color 
dependr also o ~ i G ~ $ i m m e t ~ i T d ~ $ b I ,  &%ch lie dispersed 
between the cells of the basal cell layer. In histologic section, the 
melanocyte $5 dewr~bed as a "clear cell " Melanocyter supply preformed 

meGmztoi;i3jacenf-keratIno$es wa dendntic processes Each 
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NBDE 1: DENTAL ANATOMY, HISTOLOGY, AND OCCLUSION 

meianoqte is responsible for pigment in a certain area. Remember ths 
number of melanocyter per unit of mucola (or skin) does not vary 
beween racer and the difference in pigmentation Is due to  the degree 
of synthetic activity of the rellr. 

The melanoqte deriver from the melanoblast, a cell that originates in 
the primitive neural crest region@nin is a derivative d the chemical 
breakdown of tyrosine. -- - 
The lamina pmprla of the gingiva ir dense connective tissue that ir not 
vety vaxular. Macrophages are present in the perivaxular loore cannec- 
tive tissue of normal gingiva. 

The giwivs contains d m  collagen fiber bundies designated: 

a. Gingival ligament-From cervical cementum into the lamina propria 
of the gingiva.Thesefiberr are the most numerous of gingiwl fibers. 

b. Circular fiber gmup-These fibers circle the t w t h  and intermesh with 
other fibers. 

c. Aiveologingivai group-From alveolar crest and extend into lamina 
propria. 

d. DentoperiMaal gmyp-From cementum into the perioneum of the 
alveolar crest and oral surfacer of the alveolar bone. 

Blood rupply of gingiva---Chiefly from branches of alveolar arteries that /? -- - - - . .. - 
penetrate the interdental septa. There anastornore with the superficial 
branches of arteries that supply the oral and vestibular mucora or gingi- 
va. The lymph vessels of the gingiva lead to  rubmental and rub- 
mandibular lymph nods. 

NervoUs innervation-The gingiva is well supplied with nerve endings 
Menunefs corpurder and Guns corpurder have been seen tn the glngi- 
v Z T G u 7 - -  

\ - -  

The gingival rulcur and the dentogingival junction 

The gingival ruicur-a $hallowfurrow that is found between the gingival 
margin and the tooth surface. The ruirur is bounded on one ride by 'rub 
rular epithelium'-this ir the non-keratinired extension of the oral 
epithelium into the rulcur. The bottom of the ruicur is formed by the 
coronal rurface of the junctional epithelium. 
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Figure 1-39 Thegingivalsukus. 

The junctional epithelium unites the gingival connective tissue to  the 
enamel surface from the neck (cervix) of the tooth to the bottom of the 
gingival rulcur. 

The histogenesir of the dent3ingival junction is as follow: I 
After the enamel matrix has been completely deposited, the ameloblam 
become shortened. The epithelial cells derived from the enamel orqan, 
including the reduced ameloblam and cells adjacent to their proximal 
surface, form the reduced enamel epithelium. Just before eruption, the 
tooth is completely covered with reduced enamel epitheiium. As the 
tooth erupb and approaches the oral epithelium, the outer cell layers of 
the reduced enamel epithelium begin to divide. There epithelial cells 
have a very high turnover rate. is the crown is about to  break into the 
oral cavity, the reduced enamei epithelium appears to  fuse with the oral 
epithelium. Soon after, the epithelium over the enamei becomes entirely 
made up of junalonsl epithelium, which is produced primarily by pmlif- 
eration of the outer cells of the reduced enamel epithelium. The reduced 
ameloblastr become very fiat and look like rquamour epithelial cells. 
They cannot divide and are eventually displaced by the outer cells of the 
reduied enamei epithelium that giver rise to most of the junctional 
epithelium. Remember that when reduced ameloblam ran no longer be 
recognized ar such within the eprthellum lining, the enamel surface, the 
ep-w called the junnional epithelium. 

~ w l r  sometimes reen between the junctional epithelium 
a e adjacent tooth surface. This appears to  be the last product 
secreted by the mduced ameloblasts. 

The connection between the enamel and epithelium has been an area of 
dispute for many years. Electron micrmmpy has helped out considerably, N 
appears now that at the end of enamel maturation the plasma membrane 
of the amelobiarts in  contact wi th the enamei surface develops 
hamidewnorosmr. The rpace between the cell membrane and the enamel 
surface is mcupied by a basement lamina joining the cells to  the enamel. 

r\ 
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NBDE 1: DENTAL ANATOMY, His1  

NOTE: The hemidermorormer and barement lamina are referred to as -' 
the epithelial attachment. This attachment is normally at the 

level of the CEJ. 

A similar attachment is found between the external surface of the 

reduced enamel epithelium and the surrounding connective tirruer. 

Therefore, the basement lamina next to the tooth is the internal bare 
ment lamina and the barement lamina facing the connective tirrue is the 

external basement membrane. So, i n  summary, from tooth to connective 

tirrue we have the following: 

external rurfaceldental cuticlelinternal basement laminaljunctional 

epitheliumlenernsl basement laminalgingival connective tisue. 

The junctional epithelium is thin and non-keratinired. It larks well defined -- 
epithelial ridges. i t  is for this rearon that the junctional epithelium ir wr- 
ceptible to  breakdown by bacterial r n e t a b o l i t e r ~ l r a  escaper 

throuah the iunctional e~ithelium, and this ir looked upon as an inflamma- - .  -- .- 
tory exudate r m  ephyr:o opk ~ r ~ e t ' o n .  Tnir f . o contalnr nf am- - ..- 
matory ce r from the ginglval t rr,er Lymphocyter 'and plarma cells arc 

routinely seen in the connective tissues at the bmom of the gingival rul- 

cur. This certainly s evidence of a d c f ~ e  se reaction in response to  the con- 

stant presence of oacteria n the g ngiva ru rJr and of a ~arr ier  aga'nst Ine 

invaston of bacteria an0 penetrat on of the r narmfdl metabo cer I 
Finally, remember that there will be an apical movement of the epithe- 

lial attachment from the CEJ in periodontal direare. 

HARD PALATE-The epithelium of the hard palate ir brat-d and por- 
re r. The hard palate contains a defined rubmucma: 

h o ~ m m o v a b l e  b ~ a u s e  i t  is tightly bound down to the 

underlying periosteum. Remember that theen.terg?yt af the hard 

palate contains msh-adipose tissue and the<-papan of the hard 

palate is full of glands. 

THE LINING MUCOSA 

All zones of lining mucora are characterized by thick no"-k&nized 

epithelium and th-p-ria. In those regions where the lining - 
mucora pulls away from the moveable lipr and cheeks, the rubmucora is 

quite loore. However, when the lining mucora covers murcler on the lips. 

cheeks, and ventral surface of the tongue, the rubmueora is fixed to  the 

eplmyr Jm or faraapf rerpedlve mux er Tne muco~r membrane on tne 
ora surface of the rolt palate 15 n.ghly vaaularjzed and therefore very 

red in color The papillae of the connective tirrue are few and short. 

T% distinct zone in the lamina propria where elastic fibers are 

orateo me lamma propria or !+ 1 of glanor and tne t I>Jezery_o!e n 

genera.. Tne alveolar m u m a  r nsng m,cora ano yo, r n o ~ l o  be aware 

of the a ffercncer oerween alvea ar m.'ora and anacned g ng #a Tne , . .  . . - 



( alveolar mucora ir reparated from the attached gingiva by the scalloped 

m"cogin&val iunction. 
-. 

Table 1-17. 

*Stippled, firm, thick o Thin, loosely attached to  

r No separate rubmucora periqsteum 

8 lmmoveable r Well-defined rubmucora 

\ NO glands Moveable 

I Epithelium thick and Many small glands present 
Keratinized ,Epithelial ridges low 

THE SPECIALIZED MUCOSA 

We must discuss here the dorral lingual mucora. We have talked already 

of the embryological development of the tongue. The dorral surface of 

the tongue is rough and ~rregular. A V-shaped line divider i t  into an 

m n  or bod! and a -pan or bare. The anterior part of 

the tongue is about t w t w r d s  of i b  length a<& posterior part about 

on* ofthe tongue's length. 

On the anterior part of the tongue are the f l  form pillae. There are 
numerous fine pointed coneshaped - papillae-of a core of 

connective tissue with a covering epithelium that is hiqhi\i keratinized 

and farms the apex of the papillae. They may appearwhite d u m m y  

keratinization. F ~ r m ~ i i i a e  contain no t a * w r .  /. - 
Found among the filiform papillae are isolated m ~ h r o m h a p e d  fun$- 

f o m l a e .  There are -dish prominences. The fearon they are 
red is because of the r&ci l lary netwprk visible through the thin 

epithelium. Fungiform papillae contain a.fev@ge+ydr. - - 
In front of the V-shaped rulrur terminalis are 8 to  10 vsllate papillae. 

They have a deep circula~fu_rr~w around them. On the lateral surface of 

the valiate papillae are numerour>~~budr .  There are pure serous 
glands located here: V w a n d r . .  -/- 

The foramen cecum is located st the axle-of the "Vm-shaped terminal 

rulcur. This represents the r e ~ n t p f  the t h y m c t .  - . - 
On the posterior 1B of the dorrum of the tongue, one seer round or oval 

prominences called !lnoual follicles. Each one contains one or more lymph 

nodules with germinal centers. The lingual foilicler are collectively 

referred to as the IQ?*zl. On the lateral surface of the posterior 

third of the tongue are the foliate papillae, which also contain taste buds. 
r 



f alveolar mucosa is separated from the attached gingiva by thexalloped. 
mucginirval iunction. 

Attached Ginglva 
-Stippled. firm, thick 

8 Noreparate rubmucora 
lmmoveabie 
No glands 

I Epithelium thick and 
Keratinized 

j Epithelial ridger high 

Alveolar Mums 
v Thin, loosely attached to  

perivsteum 
r Well-defined rubmucora 
a Moveable 
M a n y  small glandr present 
,Epithelial ridges low 
)Epithelium thin. non-keratinized 

THE SPECIALIZED MUCOSA I 
We must dlrcurr here the dorsal lingual mucora We have talked already 
of the embryologtcal development of the tongue The dorral surface of 
the tongue Ir rough and crregular A Vrhaped line dlvldes ~t rnto an - 
a w n = ~  and a -pan or bare The anternor pan of 
the tongue a about t w t w d r  of ~m length and?<= posterlor part about 
on- of the tongue's length 

7 On the antenor part of the tongue are thefiUform pplllae There are 
numerous fine panted cone shaped pap~llae ~ h v c z I r t  of a core of - 
connenlve tlrrue wlth a covering eplthellum that a h~qhlv kerat~n~zed 
and farms the apex of the pap~llae They may s p p e a r e t e  due-avy 
keratlnlzatton F ~ r m ~ l i i a e  contaln no t a r i w r  
/ -- - 

Found among the flilform pap~ilae are trolated mxhraom-shaped fungi- 
f o m l a e  There are w d n r h  promlnencer The fearon they are 

red a because of the r~ch ~ap~l larynetwprk vlrlble through the t b  
eprthelrum Funglform papillae contain a foxuas le~dr  - - - 
In front of the V rha~ed  r u l ~ r  terminalis are 8 to  10 vallate papillae 
They have a deep orcula~furrow around them On the lateral surface of 
the vallat~paptllae are numerour~arte~budr There are pure serous 
glands Imated here V-dr -/- - 
The foramen cecum a located st the a y l e  of the "Vm-shaped iermmal 
rulcur Th!r represents the remnant of the thy-dyct - 
On the posterlor 1R of the domum of the tongue, one seer round or oval 
pmmmencer called !Inqua1 follicle. Each one contalnr one or more lymph 
nodules wlth germ~nal centerr The llnguai folllcler are coilect~vely 
referred to as the I y 3 3 l  On the lateral surface of the posterlor 
thlrd of the tongue are the follate paplllae. whlch also contam taste buds 

/ 
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