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[4ILE 9-1 | Chronology of the Human Dentition

DECIDUQUS DENTITION

Maxillary
Cenfral incisor
Lateral incigor
Cuspid

First molar

HARD TISSUE
FORMATION BEGINS

4 mo in utero
412 mo in utero
o mo in utero

I moin ut

AMOUNT DF ENAMEL
FORMED AT BIRTH

Fiw E
Two thirds
One third
Cusps united

ENAMEL
COMPLETED

12 mo
22 mo
9 mao

ROOT
ERUPTION COMPLETED

1zyr

18 mio
14 mio

& mo
1

Second molar & mo in uterc

Mandibular
Central incisor

Cusp tips still izclated 11 mo 24 mo

Three fifths 22 mo B mo
Three fifths 3 mo 7 mo
One third 9 mo 16 mo

412 mo in utero
Lateral incisar 412 mo in utero
Cuspid 2 mo in utero

First molar 5 mo in ut Cusps united Sl mo 17 ma

Second molar & mo in utero Cusp tips still isolated 10 mo 20 mo

PERMANENT DENTITION
Maxillary

Central incisor 3-4 mo

Lateral incizor 10-12 ma

Cuspid

Firat bicuspid

Second kicuspid

First molar Sometimes a trace

Second molar

Third molar

Mandibular

Central incisor

Lateral incizor

Cuspid

First bicuspid

Second bicuspid 21142112 y 1-12 y 13-14 y1

First molar Sometimes a trace

Second molar i

Third meolar 8-10 yr 1216 y 7-21y 18-25 yr
based on research by WHG Lozan and R Kronf:
Wald 55: Clinical denral roentgenclogy:
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Hf. 9-2. Desirable eruption sequence for the permanent
teeth.
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tIl. 9-3. A, The permanent central incisors are erupting
lingual to the retained primary central incisors, which were
extracted. B, The arch length is inadequate to accommodate
the permanent incisors. However, they have moved forward
into a more favorable position as a result of the force exerted
on them by the tongue.




FIG. 9-4. A, Primary teeth are desirably spaced with sufficient
room for the permanent central incisors. However, the perma
nent teeth erupted lingually to the primary teeth. B, Extraction
of the primary central incisors resulted in a desirable po
tioning of the permanent teeth, but given enough time this
condition probably would have been self-correcting.
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[IG. 9-7. Radiographic appearance of an eruption sequestrum
(arrow) in a child 6 years, 9 months of age. No treatment is
required unless symptoms develop. (Courtesy Drs. Paul E
Starkey and William G. Shafer.)

FI6. 9-6. Arrow points to an eruption sequestrum in a il
5 years, 11 months of age. It appears clinically as a white spiculg
of hard tissue overlying the central fossa of a mandibular first
permanent molar, which is just beginning to erupt through the"
mucosa. (Courtesy Drs. Paul E. Starkey and William G. Shafer)
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FI§. 9-9. A, Parents of a 3-week-old infant were concerned about
the elevated mass of tissue on the lower ridge. B, Radiograph
revealed two primary central incisors that would soon
erupt. The ungloved fingers in the photograph are those of the
infant’s parent.

B i

f16. 9-8. A, Natal tooth in a 3-day-old infant. Because the
tooth was not excessively mobile, there was no reason to
recommend its removal. B, Within 2 months other teeth in the
mandibular anterior region erupted. The ungloved fingers in
the photographs are those of the infant’s parent.




f16. 9-10. A, Eruption of one of the primary central incisors occurred at 4 weeks of age. The
tooth was mobile because of limited root formation, but it was not extracted. B, One of the
prematurely erupted central incisors was subsequently lost as the result of a fall, but the other
was retained. C, Dilacerated root formation on one of the neonatal teeth. The ungloved fingers
in the photographs are those of the infant’s parent.
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fI6. 9-12. The second primary molar is ankylosed and
below the normal plane of occlusion. There is evidence of
root resorption and deposition of bone into the resorbed
areas.
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fIG. 9-13. A, Bilateral ankylosis of second primary molars. B, The ankylosed molars were
eventually shed, and the second premolars erupted into good occlusion. Frequently the
ankylosed teeth must be removed surgically.




f16. 9-16. A, A small spicule of root of the primary tooth is ankylosed to the alveolar bone. This
was overlooked at the time of the routine examination. B, One year later the second primary
molar is still retained, and the second premolar has moved into a more unfavorable position.
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"J’E, 9-14. Ankylosed second primary molar with a carious FI6. 9-15. An ankylosed, deeply embedded second primary
"'lesion in the occlusal surface. This tooth probably became molar. Surgical removal of this tooth is indicated.
ankylosed soon after root resorption began.




fli. 9-17. A, All eight of the primary molars were ankylosed. Continuing eruption of the
adjacent teeth has caused a loss of arch length. B, Radiographs aided in the diagnosis of the
ankylosed primary molars. The recommended treatment was surgical removal of the ankylosed
teeth. C, Space maintainers were constructed after removal of the ankylosed teeth and were
worn until the permanent teeth erupted. D, Ideal occlusion was achieved as a result of early
diagnosis and the removal of the ankylosed teeth at the proper time.




f16. 9-18. A, Ankylosed primary molar without a permanent successor. B, Mesiodistal width of
the primary molar was reduced to allow the premolar to erupt, and an overlay was constructed
to establish occlusion with the opposing teeth. C, Models at the left show the original condition.
Center models show the occlusion at the time the overlay was placed on the ankylosed tooth.

Models at the right show the continued eruption of the adjacent teeth that occurred in the
subsequent 18-month period.




Hi 9-19. Series of radiographs demonstrating the successful treat t of delayed eruption of
a first permanent molar. A, The first permanent molar has erupted on the right side. B, The left
first permanent molar remains embedded in bone and is probably ankylosed. C, Soft tissue and
bone have been removed, and surgical cement has been placed over the unerupted tooth.
D, Within 3 months the first permanent molar has moved occlusally. E, The lingual arch and
distal extension hold the surgical cement in position and prevent continued eruption of the
opposing molar. Continued
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f15. 9-19, cont'd F and G, The first permanent molar has erupted, and the occlusion is good.
Notice the progressive resorption of the distal root of the mandibular second primary molar.

6. 9-20. Ankylosed first permanent molar.




MMM\MLALMWJALQLAJ}SE6@\&430)\&‘&Wu{94$\{)cu.njsdj.b.lj.ms =
igd Ko elila 5y (g

a0 e Jlunn ady ) dalad s 9438 S )l 8 (g jse ) 5 (b je b (bl J sl Jlse (a8
A (a5

Agd e ol G PR j0 yiA 5 Y al Jg)  ge S SIS g & sud
s (a0 il 3l S g0 a5y 3 Ble o sy
AL (g 298 Jle_i Cumd e 4y eanaaal Gle )d 50 S S Yl ge a g 50

S8l 58 (e (g aac 58 )30 (el gl sl lgeccui® 5 Ji e (g AL S S
31 2sa g 5 (Sal A Jilad 4S8 Cpania 238G un JLl S 4y Copa 38 S

Agd e e alS gl GBS (6l Hla A S 0 04T Jladsl 4 p

vV v v V



Aile (oo 8 ol asd lge ot 5 208 cala 1538 (S V G 3 eih e Jlge S 0 iR g b 0

D 5l oo s asd Jlge lse iy IS b el 5o 5 488LS Gl gy ) gy S Ble gl Sl cud® p JE e g 58 0 B
A G o)) e CL2C028 g0 4y el Cind g usd Jgha )0 (BalS 55 yudag lse uyag) i) G 3l Glayd e &) pua
Asd e sl S eBlAls s curve of spee (i (Jilas

e L1 e 5 5% S V- e B

A JSie Sl age gl se ) s (6) (il Jsl Jse gy ey o Sl il by (Slao Jala sleadd Lagl sl b))
S g 0,3 g (o dpaan 55 By ) giila g jURTY ) 5o gun 53 50 3580 3 08 il Jnaillhy 4 s 55 Led gl (Bl 07 (s
)2 35S0 Gl 40 Jilia (el i (a5 L 5 (5 i a9 )l g 48y Julad 500303 & rualiade 5 (Klu i 43 (S0 S ()
Sl o 3N Gl 3 (A gae g ) JOUS g G




Jsb 51658 5 gthaa (g (M g Jasacdla i Cumd ga 4o S 381 ) 9o Culan Jald i masal
Rl e SIS s (S S 5258 (e B8 gla (5l i Jilad ISl b 5 28l e e

D sl B
A oo S o) Hlga (b e Cand 4 aS 2l 55SC 5 asisalh b dasd e sl p
A Gl la agay Lehaia el (al i b gad 58 50 5 oI (o) 0 (S i Al p

P S pa mnaalslaY e a8 Y Jeal ¢85 SCELBL (s e Gl Separator ) salsial

el b il 4y ) (1SS 4l andly 48l Jla 8 50 4aals ja 58 cala )8 (o) 0 S g Ly R
Ay das i daae G S Jlad 5 gy i) (L))l sl i VB Y s als Jlana sy

ot L Lot oanli Al aass 555 0 WY ja Jla )85 4ali 3 brass ligature wire il saliiu p
AL a4y i Sl Sae 4l 3 8 &) a5 s Jaa B 20 S i sl (5 800

O e cp S g il gl e (Sad Ja J8las 4 La gia saii€las gla SSS HI o i b ple o anll p
Sl 8 sl Sy ) salaial Gl (6 0l a5 J)A Julas




S siS) (g dla D3 (aila Hlse JI)5lS) mdais b Jlad ) emy 4S5 )la Jlwsy Qg 3 IS s sl Humphrey sl

s a8 0
Caudl o JiB 1auad s Jg) lge =Sl sy i) 53 5 i O (sl e

S (e ol o258 Al (5 5 58 93 S )5 ) s e st b iy ) i sla 4 Halterman g3y

GO L 5 5008 L yiad 53 adai G 5 (b 5e 53 S g1 Il 5l e (68 e (sl g8 4 I 5IS) Sy Ly o580 Sy

ol ) Gls) (A5 Hse 5 050 ot Ol JalBe 2 0l e 2L 2 e i







a1 e ) Y by a9l Y Y olaia cpl e g gy DN

LS (e Jsha agaaSe b (oladla C3IA 5 058 e glais G) i s e (Aladls s (Shain e 8 J sha 0 5aaS
AR e Gl Jlayi e 8 Jsh %A |y cand Lo e JUVL (Kidgs

e i gea 3.l o J b 3 gaS (glag (i8S Aali 3 adlial (gliad s UYL (Kised ja SG 5 el ) gl
2 g e RN Caa 4 LilS 98+ 15 9% F « S S slell 3 Ly J1 53

Jalad (anddi a8 25l e o A Jiad g (laals s 230 JI Al 4y ) S 3 S S) iy i€ 4SS gea o
Jalad 3l se Gl D (cad )3 5 2 9d (oa (il (sl ) 5 bl il s UYL S 5581 Gl ) b (b (S YV Y/
A Al QG B

5SS Glilae b (S 1= ¢ 5o il S Ble ilS (Kt b (laals Jaeaillly oy skt 49 s AL 2
et 55l Gl o Kz A Jla Ve YL Jlan 3 JIAl sla Ay ) (ilE s Gy e ja 308 el AR gl
Ao b1 Ol yiagee 5 8 (e Gl dudis) gl Js) s









4/13/07




dMMJeJL@AMJS\éjt_\.u\t_\ijAL;uujJng).uJuhonMuu\SMJeydeJ)m)d >
JJ\JJPJuulsud\dusﬁtg\}dmtgj)uMJMYM\jwhu&\sgmqjjgjﬁmhom

LAJ)SL_\AJ\LUJ\uJSL_w\LJA&AJ\M;JAUJ\)JUAJ\SJ\.A}@M}))wommmuu&é\ﬁ_aéu\} >
JJSGAL_\BJH)JM@AJ}GSJM\\ \~UMJJL_\A).GL)J\L)\ASSJASGAJJJ\)GS\AA@_\JM\

ClS lanls s g (gl g g il slaia) ) ) Sl gl ¢ Jliins Cran an JI A jlasa zU 2l Tipping »
q)u‘sad\_umauc\_\jdu)amm)um\)jd\)ﬂmjuuuls)mommmaﬁw\

Mcha_ﬁﬁu‘)}aJJ}M}J\}J\AMJ&A}&SYM\JuboJ)SL_\SJAdL\JL_\M L\)S\ >
a4 K 5) 8 JIal Cads (il ol Jlatial 40 J1 ST

jdﬂd@ugumcfyjkumuuﬁhcéju\f\_\\\ﬂ)\umw&wj‘))dﬁh&uu_du )\.CJJ\.».» >
W\JMYMM\AJJMJW}JJJJA’.AJAJ\}Ybe}uﬂué_\u;}

m&b@h&;&d\ﬂbd\ﬂaﬁj .A.ccd\})ﬂ.AJJM&_\LJL_\J}AJJJUJS\.QU.\J\SM\JS)JJ\)L;\DJJ\ >

@J}MJJ\.@.\(:MS@ML_\A)&L&\M\J)ﬁ)\)ﬂé;fd)ﬁmb\{_uﬂsw{jjwfjcgwum\s
J:(Gﬁu\\bhajh)mbuhda&auuﬁm)eyjq dA\Sd‘)JMJdA\S\_\‘\SQ_LM\JLAJQ‘dJu

GulS (adl (5 b Jgl Slse 5 S ady ) dilas 6 S g Il Ay ) (55 (pilS 26 Ql ) Gl e ol
AT (89 e (o) Addlae Culaa JJJSJ}}UJSMJM;\UML;\}




gl (il 28l e (gl ) gna 5 5 e slae JIA (55 oo s aily cpil€ Gl 51 R
%+ 4 Juaia) Gl 230 i sl &) 5 Cad %6AB-0 (6 5 (il S ) amy (el (1S il e
A (o

Juial &y gall e 53 Al 3 saen Al (a8l S Cumd gac (g pad Gl GRS ) (g Al QI I8 o
o) yat 4y oal a5 gmS) alaa )3 500 3 g o (sleila j3 4n Lo 5 ouilS 8 K18 UYL

ded (LIS 5 oal a ) 5smSle dlad Gl g ) 8l G sea )3 0038 Canilas slgalaial

A8l oo J) s b i Bl 5 Al il IS b pmaa Jas 0 e (pilS ciluadl i gile a5 )



L Glaia gy g3 dl
o) 03 xnb e iy

31 25a s B ol ) poke Gl 5 a A BR  adia sla (g laial el
sl ale (VL G L oS e

Vi i iy s 0 Bl YU ik 40 Leadia 5 Cad S oS Lgadia 4an

A1 Hla Ja gle U cadd _iad il gl

Ll 2 Kotk (e g danan p2el 4 Cunid (SE g0 58 28 Cuind g
& 5 e Al ) (e Cad 5 S oS e G e YL Caand
s Sa S

b glaiy Kiasl S — &5 503 Gom ghye SasS cla K&

)1 d g g (il ) Sa (s (i gl g ada danile (e Je Ll 43 U

VYV VVYV VvV VYVY



CUL e agee gAYy SYDUA sy ) (U LSl InailS g JUis 5 50 s len YL & 0l p
Al S Sl s )3 et g oad Jide JI)sed 5 (Jsla (el

il 331 L Ll )i 5 i ) (Sl & ) G JU3 5 5 o aben sl anail® ) Sae )il B
(s> Suitin gy b (Bilae), abisa (il 380 (s

Cosl yiaS aily g g pud sleilany S gy alaxivl p

sledisy b jo ) Ll yida gaiiia U8 ) (il o Jbge 5 ) Uied JSa S ol yidup

AOS S ()5 e sana

_qjgj\j)ﬁmé&j;\jmg&uﬁ)qqﬁgc@}c@Q@@j&uhﬁdms\y



mmntem g Y it &

Fig. 15.47 Down’s syndrome,
macroglossia and fissured tongue

[I G 922 Child with Down syndrome, 8 years of age. (Coutesy
Dr. Mace Landau.)

Fig. 15.48 Down’s syndrome,
characteristic facies
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A

FIG 9-23. Cleidocranial dysplasia. A, A Primary dentition is
still present at 15 years of age. Continued

U 8.23 cont'd B, Delayed dentition and the presence of many supernumerary teeth. C,
Removal of supernumerary teeth in the maxillary arch caused irregular and delayed eruption of
some of the permanent testh




38 Absence of clavicular development
allows the shoulders to be approx-

imated in cleidocranial dysplasia.
L 4
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r1 e 924, A, A 24-year-old patient with congenital hypothyroidism. B, Dentition is greatly
delayed. With the administration of thyroxine, the eruption of the permanent teeth was
accelerated. (Courtesy Dr. David F. Mitchell.)
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8-year-old woman diagnosed as having hypopituitary dwarfism. A, Complete pri-
mary dentition at 28 years of age. The first permanent molars have erupted. B, The roots of the
primary teeth have not been resorbed to an appreciable degree, though some permanent teeth
show complete development.
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[I G. 9-27. A, A 14-year-old boy with achondroplastic dwarfism and his mother. Growth of the
extremities 15 limited in both. B, The upper face 15 greatly underdevelopad. C, The arch length is
inadequate, and the teeth are crowded. (A and B courtesy Dr. Ralph E. McDonald. C from Shafer
W, Hine MK, Levy BM: A textbook of oral pathology, Philadeiphia, 1958, WB Saunders.)
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