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—‹•HGU•••@‚Ü•›•›.

•RooŽµhI MŽ†illary CenŽµr“ø•Hncisor
’E•Fgn‰¤‚ÅicaŽµion•Í•@2•›•›‡]

SŽµ‹Tin•Í”¥eŒÇaŽµ•Zxylin‹Tnd—•o—ein

Several small blQOd ve•ñels are presenŽµwithin the

SŽµellate reticulum adj•¿enŽµto areas of diŒeruP—®6n of

Žµhe outer enamel epitheliun.’^i—e–eea is iocaŽµed c|ose ,ŽµO

‘³e incisal edge and i‘InOt CIŠŸe to regions where

CŽ·cifiŠ“–¨on is be‰_in—´in‰_or has n6t even be—Xn.

Œ«•HGU“ŒˆŸ•@•‘0‚Ü./

•m•cŽº•c•ãŠ_•ê“°•mˆŸ•v‘Y•cŽº“y•‡•±•d•ó“ñ•xŽÔ–‰•±‘Á•¹

Ag•‡•Í•@ˆ¤8 weeŽ²

ToothI˜Yaxiliary •ŽenŠàŒÊ‰¤n•èisor
Š‘ag•w‚Ü‚ÅicaŽµ“yo•”•@”ï“I‡]

SŽµ‹T‰¤n•Í•Ú•‡’^aŽµ•Z‘ºIin an‘§—¯osi’²•@•@•@•@•@•@•@•@•@•@•@•@•v

Sever‘dŽ²a|| vessels“¿Pe•ätO lie wiŽµhin’^e area

Of the stel|ate reŽµicui•Ïm in–•is•ˆSeCŽµion,-•@T‹—s isŒÊ

area of decreaLSed size af the stellate reŽµicu|uŽJ•ˆand one

Of advanced calcificatien.

‰_Œ^.





•Qh•ò•EQ‰_Žµ–÷‰áŽå’“n‹q—e‰¤ng•H•‡‚Åe‹}‚àu‰D•‡Œ®‚ÅŽµ•ZŠñ‚¹‚Ë•ô•‡veloŠìŒ€•‡˜I‚à

Žå—eŽ‹e•qb‰_ol”µŽµ“¿‹`eg’^•H’ö•³‚â‰¸•î‰Ÿ•‡•Œ”ú”i‚à‰¤‰¤‚Ü‚â—®ŽX•é—ZŽåŽ²•@ˆê

•¥eŽµ•Z•Zth‰_•‡•Ü‰BŽ•g‹`•›•I‘ê’Ùv•‡‰¤ep.’ye‘‚‰§•ïŽí•‡ŒÊ’öŒÄ“I‹£”•n

CharacteristiŠì“{Shared by every tooth in ts developŒÊenŽµI

as there are‰¨‘ª‰¨On qualities shareŽHb—\individual types

Of teeth.ˆêrn‹B‰·ition, Si—ÈlariƒZies in the i‘eŽæ•‡Š³iate

ehviro’IenŽµof The•g‚³th allow for the pŒÐ•yresgion of

Žµ•Z•Z’^I g‹`oWŽµhŽåŠø–¨nˆÆninhib‰¤ŽµedI f—whion•E•@•ð•EuŒÊ‚àe‹`o‚Å‚à‚Ëe–Q

‚Åa•Œo’®W‰¤li•P“d“••ˆŽíeVi•‡’²•‡•ô‚ÜnŽµh“]‰_•‡c—®on,•A’pi‰¤‡ˆ•d‚«–Q”·‰ò

‚àe—‹e—eeŽíve–¨“¤ƒ¿‰’ŽŠ‹}‚à‚³—‹“d“¼cr‰¤”@ieŒÇ.

”_he e—‹Œ‚1Š³—ì‘••@Žµi•é‰_u‚«•¹ˆêSecŽµ‰¤oned wŒD—‹e‚³“¶•@‚à‚Ëe•@‰¤ŽÅ–Qe•®

•‡ŽµŽ°—e•E 1Ž²Žµh“y”XŽµ‰¤’^e•‘’IeŽµ•Z•ZŽµ‹ãgem‰_ofŽµ‚Ëe p‘\‰¤•Ea‘]ŒÁŽµe‚³“I

–•ere PreSent•é•@‘ethough some we‰Lof •ö‚Úi’^itive’^atur•‡. The •A

ŠÏ•IŽµal\‰¤ŒÊ‚ÜŠð‹}•ˆ‹f“K—y•ˆWell•êdevelep‚³d and a“y•H.oƒS—®e‘î•‡eŠàŒÇ‰g—´•×

‚Ë‚Ün•‡d b’^–¨‹T•Ü‘e‚ß•‡‘¨‚Üen”JŠàŽµh‚Ü‚à.‰¤Ž›–û•¹n•ZŽµ‘ë‚à–ˆ“ï‹®d•Œ

1”@11owŽµhe de•JŒÜ•Zp—Z•‡’^•Â‚Þo•—•e‚«‚Ü‚êiŽµ‰¤•ï—®“ç.o‚¬’n•‡“Ic—Z‰T’¬

Šà‚àŽµ•Z d“¼c’Ž’û‚Ì–Óh•‡“dŠ›’ycŽµ“ù—¿–¨’È’^•‡y we‰•ŽqounŠ³•œ•@ByŒQ•w
‚¤

”Á•›Of seri’nŒ{cti’ˆns of each quadranŽµl SeVeral“Ýceile–Q

e—£‹½•d‚³‰_e•ó‹Ê’‰‡†‚ða–ìŠ³Žµage e‚´Š³e‡Xelop–Qn‚à–Q“Ino‘îe‚Þ.
/

‰_•›•›•E•fŽµŠÓl‚àheŽåŠñŽå‚àia•HŽ–•Ã‚Ë‚Ü–Õ‰•—´on—È‚³e—Êl‰àŠØ‹T—³”@Ž²

“I‹L‚¹•›•›–•bŽ“‰m‘Õ’ye‘\e•ˆ‰¤ollo–Qa d‰¤‚Å—‹e–ÕnŽµ•d‰¤‹{ˆÓel‰¤ŽqŒï‹T‚àŽX
)

ofˆó‰¤”ÁelŽå‰kƒ†•‘“y•H•¹‚àh•nŽµchŠU–¨•ZŽµ•‡‚Åi–§e•ÍŽµ•Œ•Š“[•|‚àh 8Œ\‰Ø•‡

“¯•ZŽµhŒhn—´1, iŽµ‰¥“I’y–¨“y•‡’Ùo—´.ŒCeŒÊ–È‰_o•d•‡piŽ²“Ý‚Ü‰ke•q1•Í

O•gŽµ‹ãeƒZ•›•›•Ù‚³‹…‘¬—Zƒ†1–È‰_•êŠ|•‡–¨‹TŒD”ï•e‰¤Š›ŠÙŽå•‡n‘î‹}Žµ“I•a’Ù•u‡ˆ•ë

’ÈƒSƒre‹`en—®•‡l–¨‚Ì•ð‚Ëoƒ‘‰_e–Qe•g’ye“oeŒ]‰ŸeŽíal c•Ç“y‰¤“™.‰°Š|•‡

ŽËŒ‚.



cel“y”X–¨‚â‘••Ý‚àŒ’‘˜‹ö”PŽè•@rea•uOf •õŒŒ•‡/b—ZŒ®oW and d‰¤v‰¤de‹T‚âa

f–¨–¨Žµe‹`Žèat‚³•@‚Ä•g••“Ô‚¹‚Ê•‡•@‚³ŠT‚Ë—‹•@Œ‚—³‰¤‰¤•Í•×•@•á‚ËŽå“d•@Œ‚‚ð˜D”¥•Œ•Â‰_•@Žå•l•@‹}•@cŠñ˜I’u

eŒDv‚³o‹`–¨–´p•q‚Ë”JŒD•ö‚ß—‹’Še‚±‚Ë•ZŽµ‚Ë–¨e•õ‰C•‘•@‚Ó‚â•@’}—‹ŠÇ‚à— •@‰D‚©e•@“ç•Ð‡X–~’n

‚àŠðe’Ê‹ÎŠ¢•láÉ1Šñ•§uŽµb$•›•›Žæ•‡8 obv‰¤o–QwŽµŠß‰¤–Q‚©e—wing g‹`o•Œ‹ã.

The enŽµire toaŽµ‚Êgem undergoes differenti‹}l gro•öh so’^at

‰¾e aŽµŽµaˆ¬‚ËmenŽµ•™•Ù‚³denŽµ‹Tl la–P‰¤na‚Ü8 in a li‘¹gŽÖ1 po—eiŽµion.

“¯Ží‰¤ng•Â‚ße\“dŒ‚p–¨Œw‰Ü•‡,Žµ‹ã•‡‹T‚ât–øe‚Ë—´enŽµ‚Ü˜D–„‚ÜŽµe‚à—‹‚Ì‹Td”á’Ê•œ‰¤‰¤l

PrOgre‰¥ively d•ã•JaSe. /’pe original m—w—eOf apiT‹®li‰k

ce‰¤l•ÍŠ›ŒT•‡Œhni‹p•L‰¤n •P•ò‚Ü—‹eŒÏd s‚Ë•£e. buŽµ\w‰¤‹Od‰¤–ìŒ³‰a—®•ïl

‰¨o‰ŸŽµ•Œ‚«o‘Ze“¤’È•d•ô–¨Žè“ç•Ö•nŽµŒÜ•Zn oŽŠ‚à•ƒ•”•œ•@–¨‹Tƒ†1‰_o‚¬•Ge–¨o–Q•‡V•‡

“I‹ž‚Åac•‡Šñ•‡c•›Žæ•‡•@‚¹“¼‘e’^•Ena•x, W‚Ë‰¤le•@Šão—ìe of •õŒŒ•‡•@•›•›nv—e‡] oŽ°‚à–¨‡a

8’²‚Ëce a‚·e not aŒD•ˆtal|•q and regular. The cenŽµer of t‚Ëe—´‹½as

of‚³–¨‰¤Œè•†1‰¤—el\ cŒyˆ·—ebecoŒÊ•‡“d•He“d˜D•ô‚³‚ê“¼•Hy—eac•®•‡d a—e—‹eV‰aa•H

—´“o‚ê3‰¤e•E•x•‡ƒZ—‹u˜YæU•ÕesŒÇŒÏif“¼Žµ‚àh“ç•êelv•I•E •ðŽµŽµh•ÍheŒÈg‹ãŽµ

‡b–•—ec‚ÌŽXŽÊ‡]•é‹®Š|•‡i•½“Ö_•É•EŽíf•ï”Q•Í’²•»ŒRŽèclo–e1y cŽí–|‘\“dŽÔ

ep‚Ü’Ûe‰¤—§‘dl’È‰¤lŒq’ö‡]‰¤“šŽµ•Œ•fŽŠ‚ê—Z•‡‚àil—Ž”Õ“I••˜I•v’‰ŠC•A\•X‚³‡ˆ’nŽæ$‰¤Œ]—´•Œ‰¹

•[g•E–È‰_—‹–Â•@‹¾•R‹®c—®ng‰°’^e‰¤ˆòneŽí•é•á‚àncaV•‡‰a‹`•âce•AWŽå’n

‘de ouŽµ’ör,•q“IŒ·Ž²rface is•ˆa•Ítrand of epŠTei”Na| cel|s

—‹Šàe’^•IŽµ•Z a—e—ž’öen–|˜D1 c•›rd•‘•@’IŽå‰à“IŽ–d ef ce’Ç‘P‰òe—ei‘Å

“IŠ…ŽB‘ù•e–§l—£•E•Ú•÷o—‹’pe enŽµŽå‹`e cŒÄ3ˆ¸cell‰à•E AŽµ-’neŽ²Žå”•

eŽŠ—³o—´‚à˜D‘áŽµ•Z—‹ˆ ”Ë•On‹~e‰¤c•®d—Z—®Žµ‹ãe •›•›•wVeX lŒDy‰aŽ«cel‰¤Œo

•‘•‡Œ®‚ÊŽŠ‹«’‰••“©Žµ•É‹Ê‰¤‰qŠù‚à•‡Œ‚Žæ—Z‚à‚Ê‚«en•n–Ql naval•@—‹‚Ëese—ì‚à‘\u‚Ü‚à‚Ï—£

‹½e e•E‚â•Í’ö•‡•E•@ˆæŒhe‰¤–L•ëc•ï—e–n‚à‰y‰FŽ²d may‚àŒb‡X—¿’ˆg‰¤•Ø

ˆó’^‚ê‰k‚ê‚à–¨8•dˆá“d•ñŽžŠµ•n—e•‡en‹Ž‚ê“ue p‚Ë•‚Q•±en••o‰¤—§$–QŽè•ô•Ý‰Ú

oflƒGƒS’ö•‘

‰Ëo”_



Ž²Œ]ngŽµhe cˆó—et•ø‰_e,ŽµheŠ³nŠT—‹e •›•›ncav‰¤‚â—wWell a”©

‹QeŒDŽíea j–Q‚à•H’ö‚àeŽíŽv—Ê—Ö‚à‚Ëe”@e”Á,‚à”ÝgŠÙ—Z‚à‚Ë•ï–ì•é‚âŒõŽ²‰•˜A

–Èo•EofŒÊe—e•F”µŽÔ‰B–§l”•‰·—e•œ•@‹Î‰¤Š]Žå”¥t•ã•J‰¤y—e’ni—®‹Sg‚à”¥‰¤‰•

qui˜IŽBy become“dfil|”Jd with blood veasels' many Of which

CO’^se SŽµraigh•Â‚ßwardŒothe enŒÇelŒÇot; This aggreg•°ion

of mesenchy‘e—’l cellsl which evenŽµually wii| becoŒÇe the

dental pulp is\ referre—yto as the denta| papil|a. ,‰¤—–ediaŽµely

$’²“I”§ding‚à‚Êe•ôe—Z‘dp‰Ÿ•o1a•q—ZŽµh•‡•›•›nvex l‰De‚²of sp‰¤-

thelial celis is an•¾ea of comecŽµive tissue fibe“œ. Th“Ýe

f‰¤be‰Ls•›•›n’d“I‹î’¹ˆó•®•e‰¤•ïy•‡‰LŽµ‚ËiŠg’Ûd a•Íe–Qll“ùa–ñ‘x

Iari”›d•E•d‚ËOSer\ eOnneative tissue su’^o’^d‰_’Ûese•ˆfibers

Žµ•Z•@“IrŒÇ•@Žµ‚Ê–ˆ•@denŽµa1—‹ac.

o’²•‡ofŽµhe—‹ea—eo–QŽµhaŽµŽµŠÛ‹T“øan—e‰¤e‹£t–¨Žµ—‹ucŽµuŽíe—eof

the cap sŽµage are vi—eibie is the facŽµŽµhaŽµ’^e interior of

Œ¥eŽµ•Z•ZŽµ‚Ë”©e‹Î‚Ü—¯begimi•E‹{Žµ•Z;–¨“Iw—ep–¨c•‡8 beŽµweenŽµ‚Ëe cel‰¤Žº•w

’^e change‘gen a‰àiŠ›l’ötyPe Of’²|1 teŽ²r—³stinc‹øŽ–Šw–X

Of epithe|ia| celis is aˆ¸reduct o•Pf hisŽµodifferentiaŽµion

’¥•ØIŒÇo‚â‚Ëodi“ïe•ŒnŽµiŽíŽ²’²ŒÏd pr•›duceŠ]‚àhe bell•dŽµage ef -

Žµ•Z•ZŽµ‹ãd•©e•Hop‘Ç‘O(•e‰¤g˜I.•¶— ‚Ü0‚¤.•Â•‘•Z‡j)•‘•@’Ie(‚µ‚Þ–¨n—eienŽµs’è•Ec’u

t•ºeŒ˜O‚Å‚à‚Ëe cap‘š‚à•qgeŽ]e lo—e‚àŒÏdŽµ•uenŽµi‰L•ˆcenŽµeŽíef

ŒŒ•‡eŽÔ—Z•‡l‰¤‘e–¨Š¹Žµ‰¤on ofŽµ“‡•‡Žµ•Z•Z‹Obe•›•›ŒÇe•Í‚Åluid fi“y•Hed

WiŽµ‹ãbŠÑŒÊcŠà—ªŒE’n11a•ëcel‰¤—e‹}Š¹’Ûged‰¤n aƒ†•›•›se ne”·o—Ä

beƒZ‰Ÿ•‡e‘˜—®e o•êŽwŽí•”•u•kŽ•1Žm•°1ŒÄ•®‰_•E•Ù‚³’û‚Å•d•Er‹©‚âi–O1

eXŽµe–Qiens‹®—Z•‡Ž²Šà”Xe”ÝiŽXe•epŽ²1i•Ga’ûr•J‰L‹®‰¨

Žmn•q‚àe‹}Ž–d“Ip or bell“d‹Éed t•›•›’^g•‡m•E ByŽµ‰·—e˜oŒŒŽè•‘‹Oe

”³1.



cha•}‚âCteri–ˆ‘¸c four celi •e|ayers 6f the ena‰Bel oŽ°‹}n are well

defi—´ed. E“¼“çi:–èr a–Q•@nn•¨’PŽ²amei e‚âi“ueliun•®eŠŸ“{‘ëy

‰L•›•›Ž·Žå–±d,‘¸‰¤•e“dŒé’®‰¹‹T–QnŽµaŽµ‚â‚Ë‚çce—‹V“yc‰k1•›•›‘\aŠÑ“¼‚«•@•ZŠ„’ñ

’Essive•f•EOStiy non-Cellul“ûr •˜Žµel|ate ret,iculum is a|so re•ïd-

ily idenŽµifiab|e.Ž²e only cel| |‰DerŽçhaŽµis not easily

Seen in eve’Ìrsecˆ¯on is the sŽµratum intemedium.Ž²is layer

•›•›n•…‚Üs’®of s—¿Œ®al‘ga’^ened iayers that |ie beƒZWeen•e the

‰¤ŽXeŽè•‡n—¿•‡lŽÔ•d”Áel“yŠÖŒûŒÏd t‚Ëe—eŽµel‰¤aŽµe‹`•K‰¤cu•H•ê.•d‚³

sŽµr'–¨tum inŽµemediuml i‰à’^ought to give rise to the cells of

the stella—³e retioulum•@—wthe periphera| ceils o•} e‰·“d1ayer

’Øe nore st–¨‘\ShapedƒZh–¨n the squanoid imer layers.

•©mosŽµimmediaŽµely after assuming–•e bell shape•Íthe

tee‹Oas“Ýne one of three genera| classes of shapes. The

eenŠÊal and laŽµeral incisors differentiate so•ˆŽµhaŽµŽµhe con•ê

•ecavity create—ä(by the imer enamel epith”Wiiun‚µ–±Su’y‰¨Œ»e

/•@•@•@•@ƒm

‹O‚âe o‚¬ŒÊ•A—wr˜N–Q’öd— •A‘¹’²g”ˆ“y•Hy•‘‚àh•‡‚ÅeŽå—ea‰à1‰¤–¨‚Ë‚ðc•›•E•ê

cav‰¤‚âŽµh•ïŽµŽå•cŽ²ch clo‰_eŽí‰¹Žµ•ZŽµhe ce—¿‰¤cŒŒ1•›•›‚ðŽíegion.

ŒÊ•‡Ž¯a—‹ea–¨’yayŠñ•ZŽµb•Í—e‚³‚³‚êŽån ev‚³•£‰_e•ZŽµ‰¤oŒÇofŽµ‹ã”JiŒÇc‘¦Ž–

Žµeeth. beca–Qe\‹T‡]Žµre–Q‰BeSia| or di•‡tal_ Se•ZŽµions wi|| neŽµ

“I‡X’©•oŽµ‚Ëe ov‘\r‘e1–¨‚ËaŒ‚e ofŽµheŽµ•Z•Z”Á•E‚µ—í‚ç–QveŽí•‘eVe‰D‰_•‡c•[

–G$•E”QaŽµ‰¤Š]ev•Šn clos—eŽµ•ZŽµhe cenŽµeŽxof an i•Ec‰¤‰_e‘¸‘î‚·o’Š
\

Žµh‚³•ˆ•‡Œ®‰D‚àeŒõ‰_‚à–·eŽµ•Z–•e l”•ŽÔell s•ëge—Z•H‰¤•¤Šßow–•Œ³•á

c‚Ë“[‹}•ZŽµ‚«•³“šŠà–¨Ž²‰BP“o’dŽå•ß./—••Í“I•‚•‘‹T“I. ).

•Rh‚³cu‰_—¯‚Ü•@ŽÔ‘ä’ö’n‘d•‡‹T’Ž–ìe‹T‚à“ä‰¤ca‰¤ƒ†ƒ_”ë•EŽå“yŽ]’n‰·‹Þ

‚Ü‚êci‰_o‰L•EŽJe‹TiŠØe“×•E”•beƒZ–Qe‚ÊŽµ‚Ëe•á“´e‹Ti—eŽXaŽµ’ye

•‡‚¤ŽÅ.



cu‰Ÿ‚¦ds are more rounded in a bucco•qingual direcŒhon,

‘³•q’^“ˆa“dŒ‚o‰¤nŽµed•AŽåncŽå•Ía‰¤•Hy.ŽJ‚«1Žå“Ô‰c‹c˜A1 bˆ¬1’‚ˆ±‡‡–¨‚à‚ËŠË

“y‘Úe•Íen”—el eŽÔ”á’öli•E‹Î‰¤—e‘e‘Še pŽ²ne’^–¨•Í‚Ù•ƒ’‰•@“dg“•Š•‰•ƒˆ‰¹

c‚Ëser to the incisal edge.

‹Îere is a major form difference bet–Qen‰–e a•Œerior

•›d mo|ar tooth gems•E‹Ois difference mani”@sts iŽµ”úelf

even before Thebell sŽµage is•ˆ‹`eaChed.‰¤n–•e‚¨te cap sŽµage•œ

the apncavity or the imer layer o.f epitheliun may va’¬Š•oŒÇ

POinted aL—ein the •Pincisors•ˆto gen•–y rounded as in‰éeŽXOlars.

By the•‡•q•d•Hy bel‰¤’©–ège,˜Ye—‹‡ˆ‘g•‡—eŒD‚â–ˆ‚´‹}l e–L‚â‚Ê•‡•Ç•‡“I”â—Z“d’Ê

el‰Ÿ•¦Žµions •Z•çŽµhe ime—‹en‹T•Eel ep‰¤Žµheli”§•R•ï‘î‰Ÿilƒ†beŠge

Sites/bf the in‘•ia| calcification of the cus•ïof the moiar

Žµeethe•@’pe molars soon become largerŒ€nahŽµhe /anŽµeri”âteeiŠà

in bu‚³‚³o-1ingual and nesio-di—eŽµal directions.

•A \Šñ‰¤‚Å—‹e•£nŠñe—ì‰¤nŽç‚Ëe•Í‚Ë‘ˆpes•A oƒSŽµŒ©•‡seŽµe•‡Šà—¿•‡•A‘õ‚³‚Ê•”

–¨n•‡ŽÔŽí1y and p‹`edicƒZable‰_Ž°g’ö.”á“ï•‡ŠÑ•‡•Je•˜Žå‘Ÿ‚à‚ËŠ³‚¦’o‰¨“™‹•

iate surroundings are not seen during any of t‹‘s period.

Žçhe loose connecŽµiveŽµissue of much of the den‘ä’nsa6 iies

b•‡‚¹‰Ÿ•‡eŒÇŽµ‹ãeŽµ•Z•ZŽµ‹ãg–ˆm’Ûd eiŽµ‹ãer‹Oe oŽía•H‚Å‘\i•÷•‡‰¤‰¤Œ€=‰Ÿ

the bone of the deve|oping ja–Q. •PƒGn soŠTe regionsŽ²e con_

nective tissue of t‹®ˆêdenŽµa:‚µSaLC may be gparse'—Zi|e in

o’yŒ®g‚ÜŽµ’ß–ìbe•Eo‘Ÿ‚Åibre•€•EŽ²e‹`‚à‰¤s u“ç“Æ1y/a™ò‹®Žj-

e’Ù•–g efŽµheseŠo‚àeŒq‰¤’yed‰¤ˆ×‚¹•gy‹}d’ScŽ²Žµ‚àoŠTeŽµ‚ÌeŽX

g’¹m•E’pe”Õe•q•ˆceVere‹•‚ày•Ù‚³‰°d•ÍŒÇ‚àal s•ï”X‰¤–¨‡X—£Žå‹T‚àŽå•›‚à–‰‚à

in eveŒÄ, c“äe iŽµprovides an unclu’^ered arca ar“çŠTdŒ»e

2‚¤‚¨
‚Ö



•edeYeloping •AƒZOOŽµh•w•@–¨he collecŽµion ofŽµh–LŒÇOfe COˆÃacŽµfibeŠŸ

W‘g•HŽ–a”y•ïl•H’ö‰¤Ž›—VŸTŽè•E–|‹à•H/•®‰_‰¸•E,Žµ‹ãe˜D“Ý‚â‰k1’““ÆŽånaŽ²—y’û”¦

“çcce‰_•‡‰¤o•E•ï1•H”ïŽÕ—É˜T‰k.•@‰c‚Þ•‡le•È–¨•@—‹‰¤‚àre•í‰_•@•ï—‹“da‰Ÿ‚¦ll•@•x•‡‰_•‡–÷‚àl’ö

Žµ‹ãe sŽµell•Q‚àe•@ŽíeƒZ•ï—e•E•H”¥m in•@Žµ‹ã”¹•@‚ÅaŽµi•›•@•›‚¬•@ce“y•Hvol‹c–Pe ve‰Lu”W

Žå’²Žµ•õcellul‰¸r–ˆ’àa–¨‘•‚­”Ji•¹. 10‚¤. ).

ŒÄeŠw•ñining ser‰¤ah sections of deve|opingŽµeeŽµh in

’^e s”a‰_iŽ²a‰¤Ž–•@‚àŽ–‘Ô’¼•‚VeŽ•e, and_ c•›ronal—el•hn•F‰à,Žµ“øee•êdiŒÇ‚«‚ê-

Sionˆ·appre–¨iaƒZ•©•¾cŒÊbe gained•E Fdr exŒÊ‚â1e. the mesiai

ŒDections of a developin’`incisor show a, failure cervi‰òl

l•›•›p‹}•xea•‡•H•@–¨‚Ëe•w—een“y‰òg–ÈŠÑŠàe•qenŽµ“o‰¤‹{–¨‚â‰¤‰¤l‘d‰¤‰_l•›•›•d•xeŠ³

in a’^re di‰_t•Ïre‰_ion of the tooŽµh.’^e epithe|i‘dcoƒZer-

ing is •ecompiete fŠàtheŒÇeSia| sec’ûo–Q•ˆŒÊd the ouŽµer ena–Ql

epiŽµheli‘›is uˆ ‘ëŽµerruPŽµed on the slides./ As /Žµ‚Ëe sectioning

PrOceeds in aŒÇO—‹e•E distal direcŽµion,Žµhe bu|•xe of the de“ªal

–á‹¨‰¤lla i‰_‚Åou•E“`‚à•áŽµ–‘eenŽµhe c•Ae‰ŸŽåc‰kl•›•›’à•e‚Å•‡•A‹}Š³•ˆ•@Ž²‰¤Žº•A“Ð•rŽå•Ral

OPening may•‘”Í‘eƒ†o–õ‡‰‹Taimo•°to the disƒZa| e“å‚à–|siŽ²•Œ•DŽ–•phe

•ö•Z•ZŽµ•Œ.•@’pe’yŠŸŽå‰k•@area‰¤s al—e•Z•@Žµhe aŽè•‡a eƒS\Žµhe in‰¤Žµial c‘e•é

Žµ‰¤‚ÅicaŽµ‰¤o‹Po‚Å‚à‚Ê’ß•@‹T•›•›’^\.

ƒGn fol|o–õi’yŠI‰aCCO•ulin‰_u•qi s‰FC–¨o“û•ê, the sa‘eeŒQndings

‹›Žíe •E•d“den’ˆ‚à••Žµ‹SŒE‚àu—‹cŒÊ”a•Üea“šŽå•Œ1a•xŽµ•Z •ŽheŒÇe‰_‚Üa•H‚Åeg‚¨n

e—‹•AŽµhŠ³–ì•é‚ðV“y“çŽº“M‹­’D‘îŽåo–Q.•¦‚ßeŒÇ•‡sia•HaŒÇd bucc•nlƒm•n‚Å•‡a•Ía•Íe
\

o˜Ie‰_OŽŠŽ–ŽíŒDŒ®‚Ìc‰¤“•–¨g‚²o–õŽµ‹ã‰¸‚Êd calc‰¤•di”¹–¨—®o•E.ŒCe di‰_‚âal

•»—Zl‰¤•Egu‘e•nŽí—e”F“{Š³‡ˆVe•••_—ì’Sg•˜1y\1aŽµe—‹•‘•@Œo—ZŒo•‘eŽ]•‡aS of

W‰¤“K•‡ly’SŠÃ‚³êGe‹S•x“¿ˆÌŽXiŠ“•H1•›•›•ö•¥—Z‰¤cŠÛ‚³–Qlo—ìe“y•‡—ìŽºoŽè‰–e !

denŽµaƒ†–ì”Ú—eŽållŠ³.Ž²e•@‰¤•“nŽµ‰¤ca‰¤ŽºiŽµ•÷”a‚à“yenŽå•É‰_e•‡n inŽµ‚Ë•‡

2‚¤‹å.



Š|olŒÄ’‚.’yŠÛ‹TveŽµe‘‚ŒÊe‹T’^i‰_deveƒGop–QŠñŽµ•q•HcharacŽµe‹žiŽº‚àic

Žµ‚Ëeˆ es‰¤o“›‚à•‘•‡‘e\–HŒ]•®•EŒ¿Žµ•Z•ZŽµ‹ã”@ma—®on•E •A SecŠTo•Ú–Ñ“{’£ŒÊ

i—´Žç‚êe c•‡nŽµer •Z•†develo—e“yngŽå’^eŽå•êoŒq•ˆde”¥‚ÌŽµreVea‰¤‚à˜Ie”•Ží

—Zre/ Of this‚ÖSkew, butŒÇeSiŒÏand dista| s6ctions•ˆrePeaŽµedly

8how variaŽµion”iinŽµhe re|aŽµive posiŽµion$ Of the ename| or_

gan in relation wiƒZh the denta1 papi11a(Fig•˜. 106•d1O?.,108.Žå

•e•@The skewed natuƒSe ofŽµhe \incisors and lmolars is boŽµh

PŽíedi”£“I|eŒÊd readily observable. this angular fom of

g“Iwth is•ˆCOnŠàa—ìte/d with the’¬—üeŽµry of the cuspid(FiŒés.

109.Šî110.,1‰ò.Žå•@‹OiŽO‘Py‰BmeŽµry is be•˜ŽµObserved in hŠKi—îŽt

tal secŽµions where -–œ‚©e mirror i’^age-1ike nesia| and di•®•œ‘e

•®eag=•Œn be demonstrated.‹Ois is noŽµto say thaŽµthere

is no–Qsio-bucdal skew presenŽµini the cuspids at a|11 buŽµ

its presence is suppressed by the evemess of meŽºia| andƒm

•A’ÈŒDŽµa•Hg•xo•â’é‚Ë•œ•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@(

Another inte‰L•˜ting aspect of th‚çgeography of d‘‚‡X‰üŒ¾1

0P–Qnt is’ye facƒZ”ÁaŽµŽµhere is an overlap in an antero-
\

PoSŽµ•®ior direction of‹Oe •Ptooth gems. •A Sections ofŽµhe

dist‘er•”i•Gof a cenŽµrai incisor ofŽµen include the mesial

area of a laŽµeral incisor.’^is may be explained in one

Of several fashions•E. Ei’^er \the plane of secŽµionirig is‚µnOŽµ•A

in aŠàue bueco-i n“@”al direcŽµion, Or there is an overiap

o’Í‚ß•‡‚àeeŽµh‰¤ˆò‚à’Ç‰_•Œ•„•ŒŽåb‚Ë.•P•@‰¤n‹ŽcŽµu“Æ“y‚â•‘‚à‚Ê“d•HŒ{‹®‚´

ŒDxpl‘³aŽµŽåo’²‰¤ŒRŒCe‰¹p—‹opeŽíon•‡•E’ye la‚«‚½of adequaŽµ‹T“ÆŽµe“I•ê

POSŽµerioƒSl’öngŽµh of the ja–Qresu|ŽµS in the ove“øap of the

”V•d.



ŽµO‚­•în gem•˜•ˆSO\ thaŽµthey may develop in an unaffecŽµed

•ÍŽµŠ³Žµel•@’pŽås‰¤“dŽÔ•A•Íay”Á•ï’š‹Oeƒ•eeŽµh are•©‚ÅrOunded‚ày

Žµheir irfuivi—¿al denŽµal_SaCS and are freeŽµO•Œ enlarge wi’^-
•Œ

O”Ýimpinging on–Ge growŽµh ofŽµhe adjacentŽµeeƒZh. By

SectioningŽµhrough ihe distal of one•@ŽµOOth andŽµhe mesi‰¸|

•Z•@Žµh‡ˆ neXŽµ, V•ïrying/forŒÇ•Ð•@O—‹•AŽµhe•@ŒÃh–¨mel oŠË•±–~n are pŽíe-

–ˆenŽµed(’^g.‚Ü‚Ü2.). /

ŽXe‚µ–~‚àiliŽµyŽµ•‹ Vi”©ua•Hi”NeŽµ•‚Žµ’d–½’†diŒÇe–Q“yonaliŽµy e‚²
‚­

tooŽµh growth is increased•P with each secŽµion sŽµtldieŠ³. •ˆS,eC-

ti•‹n‰_•@Žµ“øough exŽµ‚ÅeŒÇe me•Íial oŠÑd‰¤$Žµal•@–~rea”l’^•ïy–]eVeal !only

gli(•ûPSe$ Of’ne ename| o‘¸g“ûn a”ian isla’^d in a sea of papil•d

1a‘x“d•H13.•¨)•ˆ 0Žµper sections reveal only va–¨‚àstreŽµChes

o—‹•@‰_‚àellŠÏ‚àe•@‚ÅeŽµi•fcul•÷•E•@wiŽµ‹ãin‰¹•@•Fn acrob‹}Žµic •ŒouŽµe‘¸•@ena•Ee•H

epiŽµhe“øun(fig. 114.). TheseŽµypes of secŽµione=‘¡e O’^ˆó

the•Pbest for visualiŽ‹Ž²g•e the denŽµa|l sa9 regiori)and •P‹Êhe“äe,–±

Of comective tiŠŸue between tooŽµh geŽJ’®‚­Fig—e. 113.,116.Ž–
/•A•ˆ•ˆ\

The interdenŽµal•÷e•ïs are regions\ of loose|y orienŽµed coƒ†•[

lagen fibeŽ••@thaŽµSeParate the denŽµa|Ž²cs•B WiŽµh in-

CreaSing.gro•wh and bon•ãdepo‰ài$ion, /th•ee•ˆfibeŠŸare re-

Plaeed by bone in a bucco`-1in”©ua| direction. PerhapsŽçhe

mQ•ASŽµadv“@‹Ðageou•êWay tO eXamine•@Žµh/e eX•õemal envir‚Þnment

OfŽµhe ind‚Üv‰¤du•ïlŽµeeŽµh‰¤•¹b—•“I•ê”aˆó‚â1•áec’ûon(‰P‰¤g. 1’@.).

OŒCen. the s“Ôew of the tooŽµh is s•eeen,ˆêas is i’®iel&ŽµionŽ²ip

WithŽµhe buccal and lingual bone and epiŽµhelium. ByŽµhe •u

Study of•ã these sections‚Èthe’^eSio-buccal skew of the_

2“ª.



‚Ü“I‚Ü•xoŽ•Ž²d•ÙŒ]•®s w“äc•›n‰¤—§—´•Œ•§–Q’ne–¨ŽN‘ee•¤ŠÙ

–•eˆÈ‰“Œ‚id“š•E’n•‡QV•‡‚Å“y•M–²‚â‚´’^‰LŽ²‚à‚Ê’Ù•ŒŽ²“•Ž²˜D

ioŽíŒu—‹ec•Œ‰ò“¢•J‰•–¨“y’n•AŒ˜e“o•Ú‚Ü‚ê‚Ë‹E‘‚Žå”a“IŽ²—‹•J˜I•×Ž–

•Œ•@•@•@OccasiŒÊatiy,–še plane of secŽµioning or‹fe e“ÖŽ²ina—A

tion of the enƒZire s|i‹Te wii| reveal the pre‰_enc’ÕOfŽºO’ye_

’^‚ê•Í•En–Q˜Nƒ†•E One—ì‚â‰àŽµŒCcŽµu’^W•ï—e‰_•‡en i•E‚à‚Ë•‡•¿•‡a

‚àeŽµ•]e•‡nŽµh•‡ŒÇ‰¤dlŽå‘˜e“[“eŽµ‚Ë•‡Žæ—£‰¤‘d‰ay c—e‚ê“dŒ‚•gincŽå‘èŠKe–¨”a

‹©•]‹®speci•Ee’²•Eˆê•ð/‰Ÿ‘ªŠ¯Žµ•Z•ZŽµ‚Ëg—e‹Î‰¤•ÏŽ²•£—e‚àa‰_•‡•A‰Ÿ’È

”••Ú•o“y“Id‚Ü‚êclc–¨’ö•ŒŽ²‚à•åŽåŠ|a•á‘•–ìo–L’ÈŽÔ’nelŽåŠÏ‰¤c–ˆ”Ç•Ç•‘

No comection be•}w•á“••Ùis tooƒZ‚Ë–|d•—–L$Œh•ÍrŽµ“I‘gc

Ibe e’o‚ßI‰¤“™‚Ë•‡’Ê•EŠ|e’È”—‚à•Œe•H••–|‚µ•›•›‚â•‡ri‘ë–¨–¨“I•‡ŽXeŽµ•Z•ZŽ²ˆ×

’yŽµhe’ßbi••—‹re•ˆ–¨pŽè•‡•®Ž²“¼, b—¼Ž²“E”¥’d•ÏeŽå”Xde•c”¥‰¤‚à•‡‰¤y

tOOŽµ“øi•—e(Fig•E˜j8.). T—®‰_•‡CŽµOPic to•j‚©of the maxi“øŒÄ

ŒŒi’Ène a‰•a wa‰_–Õ•H‚à—´be a—e‚âeme‘eeŽí•n‘\yŽµ•Z•ZŽµi‚ÓQŽí,a
ƒm

hesioden–ˆ.•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@‚Â
\ 1

/

•E•ê—ee“¯•E‰_—ZŒu”ê“Ò‚âŒD•ŒäÝ•h’öŽ²—£“û–ä’ÄŽå‰ “Z‹®

’^e p‹`e‹T‰¤cŽ²1e–²”••ãŽå’Èƒ†•ÙŒw”•n‰¤•–”••Ú‚âŽåŽ–Žµ—Z1y•Ù

Of the teeth develop.’ye denŠßƒ†—eaC PrOVidesŒÊ”—ea of,

•geedom for the growŽµ’Íf theŽµooth—w- a—Zo|e' w—Ze the

‰¤nŽµ“Ö—ZŽÓaŽ²y‹b‚à‚Ëe‚í•ZŽµ‹ã‘d1o‘›“®’…’n–¨’Û‹®c•‡xˆê

‚Ö\•H•ê•J“š‰¤on feŽí‚à‹®“@W’^oƒ[Žµ•d‰°c”¥—ì–²Œ˜•E“d‚Ë•Í‰¤‘e“ÖŽ²—£•‡1

ep’del‰¤um,—Zic’Íi•ZŽµa•õ‹î–ÂŠàŽ²io“Ö‹®ŠãeŽ²—ì–²

‹Åg‚Ë‚à—ì, i˜I”Õ•‡e•ëŠãw‰¤”¥\Žå“¼i”Ê‹®˜I“ª“¼ŽX•ë

deŽµ•‡‹Î‰¤ne–•ŠŸ•ùŽ]–O$Œ¾—w’n•‡p‹T•Ê‹LŽXe—™“@”µ“E‹®•Ù‚³’ú

Žm‰Tbe–¨Žµ–ˆeŠË‰¤•Œ—®eŒÇo’n—ì–²—Z•o—£u‹®’Se•Œ•Jof•Œ•®aƒ†ƒF

.“š•Ù•‘
/



‚Ü”QŽµ‰¤on.’^e–ÕeŽµhŒÇ–|•A b•‡(eXa•E‚Ü‚êed in•q•›•›•EŽµinu”¥ŒÇoƒS

ages, OŽím’Ç’“•º‰¤•‡•Íe“dŽÔ“×ŒÜ•dŽç‚Ê‹`‚â•Eg‹ž‰¤ndi‰ÂŽžuŒÏŽµ•‡•‡•Â’Ž—e–e

‚àe s‰ÁdiedŽµ•Z c‡…ŒQ‚â“Î’¬‚à‚Ê‚«i concepŽµ•Zf‰¤”¥ƒZ—‹i–QicŽ«o‰ŸŠÃ‚ß•ˆ -

Ž²Žµ“¼m—eo—‹‚àheŽµ•‡e•Œ‚­”Ág—e•Â•@•‘19.,120.,‚Ü‚Æ‚Ü.— 122.,12‚¨,•‘2ŽÔŽí

125.,126.).’ye imer ename| epithe|ium is•geeŽµO ebb

‚Ü’^d flow b•Í‚àWeen•@Žµnose areas of calcificaŽµion. 1’ye’^eSia|

tegio–Qshow•¥e mosŽµ’DVidence of calcification at arry‰°Stage.

With r’^e dis‚àa| cervic‘dloop areas being wide aparŽµ. A

ge•Í‰¤‘d‰LV‰¤“ço‚´Šãe•@‰_•‡‹Lion—eo••“on i•Ed‰¤vidu‘dŽµ•Z•ZŽµh wi•H•H•A

Sho••repeaŽµed p–QnO•õ•ánŒhn nO ma‘••Fr whaŽµplane of secŠTonin–²

•AŽå$(eŒÄ10yedŽí•@“I—ep—e•@Žµ‰¤Ž–•ÍWŽåŽµ‹ãtheir indiv‰¤dual‹TŒÇounŽµs of

Calci“ûcation wil|‰_eeŒÇŽµO fade in and ouŽµof succeeding

SeC‹fon•Í•E By the review Qf serial secŽµions, the relaŽµive

ŒÊoun’®Of calcificati“ç•ˆa”¥d the po•˜iŽµiona| |ocaŽµions of•Ùe

CuSPS may be app—weiaŽµed. •Œ•Ùe topogra“ªy of a)—eihgie tooŽµh

‰B‘¦–­Œ‚earŽµ•Z‚à•‡‹}“×e‰òeˆó‰¤‹`Œy•Aof•–n‘ÓŽµ•ZŒÇy.ŽJe f•qct‹¦•ø‚â

the topography of adi of a pa‹£‰¤cular too”Qtype is•ˆSimilar. \

ia any”áing buŽµa fic“øe p•Ece–ˆS.’^e environment of the

d”JVelopingŽµeeŽµh a|1ows for the repeated/•gexpreSSion of theŒ¾

‘ˆenOŽµyp•‡Of each paL•wiouiarŽµype ofŽµOO’^.’^e study of \ •e‰°

S•©eralŽµeeth“çgge$“¼iŽµ!Žµhe/S—–dy of hundreds, eOnfi’yS

‚ÜŽµ.

ŽJ‚«Ží‚â•‡‚àiŠà‡X—e‚ê‹}–ç˜e‹To‚Å‚à‚Ëe“äpec’®of c”alciŒpc‹}—®“•

Œêe iii–Q‚¹a“¼d inŽX‹TŠÓ”³ŒÇi‘Ú‚àion of sep–•aŽµed seetio–Q

—Z•ï—eingl•‡•ˆcu—ep(—¯‚Ü•¹s.ŽÖ‚©,‰¤”V8.•M•‘29.)•‘•@’Ie sh‹¨e—e‰¤n

‘¸•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•E•Ú8.



“[CŠŸedingŠŸc’ˆons may, Ch”Jnge, buŽµthe•ˆrelationships o•}

‹­‚³ce“ølŒD‘‚•Ü”lŒR‘g•‡“¬•«Žµ“[Žª.Š|•‡p—‹ox‰¤ŒÊŽm‚âo–¨Žæ•‡ŽåŽX••

•”—Zo–ÊerŠùa•E‡ˆ1‹T•bŽåŠã‰k‰¤•ïŒÇay‰Ÿ–ì•œ b—¼Ž²e•ïi‹`Žè•@“y“ç‹®

—Zneralization does not.•@‰¤n oŽµher words•M•@SOme Of the

anatomica| a‘¡angeŒÇenŽµS Of tooth developŒÊenŽµŒÇay be under-

stood byŽµhe s’^!dy ,Of only severalL secŽµions•fSince•Ùe

bŽ•ic re|aŽµioŠØhips”Qmain tne“dŽÔ‰Be from secŽµion to sec—³ion.

’Ši•ÍfacŽµis”¥Seful when cen—eidering oŽµher areas of the

Žµ•Z•ZŽµ‹ãgem•Z•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•A

ŽXe aŒ‚Žåc‹Tl bo•ËdŠÙo—‹Žµhe‚«‚Ê‘ö—–e•Horg•Û‚ê‰¤—edelineaŽµ•‡•q‚àŽq

‹The cervicai loops. These are areas of conŽµinuity of the

ir–Qr and ouƒZer enamel epiŽµhe|ia, With’^e layers of •}he

•Œr•e‚àu‘eintermedium and the sŽµel|ate retiou|um visibie in

mo•˜Žµ9ections.•@’^ese sŽµructures are easily identified in

•eany sectionŽµ•[rongh the cerIter/ Of a tooŠ|ge—¿in` eithŽ«

•ïŠøŠÆ•A“š‰¤o•qi—e‚Ê1”Ç‚àŽ°“Io-1ingu‘d•A‰_e•ZŽµie•Œ’yg‰_•E•¶,‹T•ÞŽå

‰¤n, •˜eC—®ons which are eiŽµher farŒÇeSial or distal, the

‰¹c’LV‚Ücal l•›•›•æ•êŒÊ‹}“Ön•ZŽµ‚àe pŽíe•Íe•EŽµ‚àeca”¥‰_‚«–•e ouŽµeŠÑi en•qŒÇel

epi‰–eliun /e–QIoses the denta| papilla ih those areas•E `As•ˆ

pec’ˆo–QPrOCeed toward the center of theŽµOOŽµh•‘•@a Wide

V’•Žåe•ªo‚¬pŒÈ•ZŽµ”¥Žíe”iŒÏŒÄ‚àe‰¤Š¹egŽ²Žµ•E Vi—‹•SŒŒ1yŒÏ1 o•á‚à‹®

denŽµal papiliŒr–Qy appearŽµO be•ˆenC|osed \by’^e cervica|

•ö•›•›p–ˆ•‘•]’ÇcŠß’^“MŠÃ”a‘Ú’ö‘d—‹Žµ•Z •Z•Z“e•OŽå•RŽµ•Z‚ÅoŒŒ‘¸‚àWo Gel“y•H‹º•we“¼

•ø•¹$.Žm“I.•‘‹T‚¤‚Ü.Žå•ˆ clo–¨—¿•ÍŽµudy“d•H1•˜•‡‚âeŒÊ•æ’yaŽµ“••‡re••‰§

Œíre than the ceus.of—´e irmer•ˆand outer enanei epithe|ia1

2“ª•‘



•H‰Èe—¿•E’ye‰L‹½ŒËce•Hl—eo•á‹Oe—w‚àŽ–•Û“¯’y•Œe’^ed‚ÜŽX•àŒy—‹

“Iel•H‘dŽµe–²e’ˆc•E1ˆ¬“ø‚àeŽµ“I•F•‡‹­ˆê/Š|•‡Žå’£’“e•çŽ²ŠÏ‚â–••‡—‹1•Í’ûŽÔ•d.•ë“¿–¨”_

‚à‚ÜonsŽí‚Åew•A‘dieŽíon•Í•@‰¤‘˜a—weŽxeŒ¥•u‚Ü–¨•H•ê”y•Ïˆ«‚âŽv1 •k‰‘‰L‚Å•êŒÜ•Z“}

‹Kll•¡eveal these oŽµher cell |ayers.“Ýher seetions of

adjacenŽµteeth may indicateŽµhaŽµ’Še cer‡Xical |oope have

ŒŒgrated acroêGthe •e•fbou—Zary of–•e de•Œat papilla to fo‘e

•@d‚Ü‚³‚â‚ËŽíag•w•q‰F‰¤g‰_.‰¤‚¤2.•‘‰¤‚¤‚¤.Žå•@“_ƒ†1 oŽŠ”Á•he a‹£•‡‚ð•ê”Ái•‡Žµ‚·i•î”…

are due toŽµhe plane arid•A 1dca—´on of the?eCŽµions•œŒÊd not

•Øc‚ËŒÇge‰_Žå“ûŽµhe‚à—w‰¤–¨Žµ•Z•H‚¨oƒSŽµ‹ãe‚Ü˜Y‚Üv‰¤du‘cŽt“y•H1–ìe‚²•Í•‘

’Ii—epoinŽµi˜D“Ýp‚Ë•Û‰ài•JdŽµ•Z d‰¤‹{•é••‰LnŠTaŽµeŠñ•‡t‘Ë•˜•‡n’^–ˆc“Ö’…

Vicai loops and the epi‘³eiiai root shea‚Êwhich deveƒ†ops

ˆê•wom’^e cell‰_•A of the cervical |oops. , #n‰ki rooŽµ‘Õmaticn

is readyŽµo b‚³ginl’^e cervicad loop$ŒQtain their u–ˆ•‘1

“¯’²1‰µyers df cells.•‚”áen ro•ZŽµfomation i•Íabo—Zto
•Œ{•Œ•œ

•›•›’²ence;Žµ‚Ëe‰¤Ž²e—‹‰¹—enŠ³•Z—¼eŽè“ç–|IelŒD•d‹`•Œ‡‰1Žåa))c•›a•H’ö”ic•‡’Š

“¯•E“Qe‹`Žµwig•œ•ÍˆÃŽå‚àŒŒ•‡‰¤Žå’nŽ¿•Z•ZŽµ‰_Œ©•‡aŠà.•f‹Î‰¤•Íle‰à–ü•‰ƒmŽµ•ZŽXŒ\

•Eˆó‰¤‚àhe•H‰¤a•HŒu–ìhrag’yW•fc‚Êp•u‹`t•¿11y enc‰¤o–¨e”’”¿e base •Z•†

ll’^e denta| papi||a. The cervical |oop‘šencƒ†O“de the ba•¹e

ofŽµhe‘¦‚â‰¤l‹ø•ãnŠ•Žµ•ZŽµ‚Ê–ˆŽ²e“ûŽµ•Z“I‚Êe˜PeƒZ•d‚ËeŽ²•E,

’^i‰àtemptingŽµo cal|‰–ose na’^o”Ž•®eas of’Ie cervicai•ˆ

‰¤“IpŽµ‚Ëe—‹“¯‚â‰_‚ËeaŽµh,•P‚à”Ÿ/i•¤/Šñ•ZŽµ•ÁŠñ•‡c•d•E’y‚¹e•Te“šc“ø—‹‚à‰¤en•œ

—Ê‚êŽµhe feŽµ–Qe‰àef‹T‚¨28”£eŽ°•é•fo‚Ê‚«i–·Œ‚aŠT’@••a‰_“IŽµ

adv’ÛceŠ³’‚u•®iŒ‚ie•E‘e‰c“y‰ò\Š¯•Ey‰¤˜I“ªŽ¡‚êceŽ–‚à‰¨”P1•H“I•×Ž–’n•‡

‚àn‚ÜŽµiat‰¤en oƒS—‹•›•›‚à•A”Í—‹‰B•q•d•|.

•Ç‚«0.•@•@•@•@•@•@•@•@•@•@•@•@•@•@/



•\•˜‚«ŠÃ”Á•á•@‚Ü02.

‚à‚ð•x•‡•@•J“ûŽ••@‰_‚à‹T‰_•‡•@‚Ì‘ä•@•ê$•ZŽµ‚Ê•@’“’‰‚âel’û‚©’y•ÈnŽµ

–D•j•@“¼/–Q‰ü—‹•@•@•@•@•@•@•@•@•@•@ƒm
‘\•Z•ZŽµ‚Ê•Í•@—ü–~—ZŒÈ‚àula—‹S•Aeco“ê‚ÜP—‹“y—´‹T‚Åy”•o•Ha—‹
’Š•Ûgn‰¤‚Å‰¤caŽµio•”•@‚¤‚¤‡]

S‚ÊinI Hema*oxylin ,and“dosin-

ŠØeyŽµ•Z”µ‚àreviaŽµion—e‚«•@/

—•••‰¹•á•@Œh‚¤aŒÇel•@‘ÊhbŽµ

ŒOc•@=Žæ1aŒŒe•Œ•@Co•Íd:

Œ‰Š„•@Œs•@•d•Ea’n•‡‰¤•@“Iav•‡l

ˆÆ‚à‚Ü‚«’“en•öŠe•H‚àaŽæin•n-\

‚©P•d‚èenŽµal P•Ép‰¤lla
’“‰_•@•á•@De—´Žµ•nl•@‰¹sac

’y“Ö’‰—ì•q‚àŽío‹}‚«•ÛŽµŽµ‰gc‚Ë—£nŽµ•ZŽè–•e d•GŽµŒÏlŒÊi’P“¢Žµ‹ãŠ|•‡

“IŽµ‡GŒ‚peŽíi–Q‚àe—‹o•Â—³h‘S•AŽµ‚à•ZŽµh•Š•‘’I.˜N•‘Žµ•Z‚ð‰é‡ˆ epiŠ|•‡•u•à

Cell—e•ˆare•ˆSimilar in characŽµeri–ˆ‚ài‘¸•d•ˆaŽµthi8 St•Öge Of

Š³eve•Hop‰B•‡nŽµ.

–áƒGGU”ð—‹•@Žmo‚¤.

•m•Ç“y“ñ•dŽå•¯’Ä•v•‚ŽO‰_•±—¦•^ˆê•±‘¸•d9Ž²•d‚ËŒ\

“¼$‚Ü•@‚Ü‚¤WeeŽ²
“Io’^•Í—Õndibul•×Žš‚à•qte—Y•S—Ê‚êc—ee‹`
˜N”³“@I‰¤.–·caƒZion•Í•@Œõ‡]

S—³ainI“ïemaŽµoxylin.andŽ²sin

ŽXe tr&–Qient sŽµŒÐcturŠŸO•á–•e l•ïte cap s•Âage haŽ°•@/

”Ç–ˆ•ï‹rea•Íed•\‰¤ŠTŽµ‹ãe resu•HƒZanŽµ‚ðo•EŽí•ÛŽº’¬e‘EoƒSŽç‚ËeŽ²—£“û“d•H

o—‹“d•Å’²•E–¨heŽ²‰áofŽµ‚ËeŠIŒ‚ea o•gŽµhe ep‰¤’^elŽå‹}•H‚³‹à•Hl”i‚Ü”©

occ‚â‚Ü‚«d by‘ee—eŽµell•Œ•Q—‹eŽµicŠð•H‚â‰B.’ye‰¤nn•‡•Íen–|Šá1 /•ˆŒ¾

•‡“ª‚ðŠÛe•Hi’^‚ê‚Ü˜D•v”a“×ed‚à‘¸‚âo‚à•‡•È‰¤•JcŠÃ˜IC–¨V‰¤—Äe•È•‘•@’Ie incŽå8‰ò

‚à•î“Q‹X—­‚Ü“øb•‡’n•‡Žå‹`•F•q‹®c–Q‹è•E•×•áŒÇ‹}•êe‹P•M•G‰¤•H’ö‚à‚Ë–ˆ•H‰¤˜Ig•E—W1 i

‚àe—Zw‰¤ll le•ï•ô‚ßŽµ‚Ëe c‰¤•l‰Á•H—¿.•@•@•@•A‰¹

•‡’}.





•y•HGU‘l•ê10—^.

”Õ”—•ã–ò‹T‰d’y•X‘Y•m˜Kˆ¡

–Â‚«•^•@“I–QeŒy“d
“Io’^‚«”•‹TxillaryŠ›—R”ä‰k•ˆ•\cŽåsoŽí
”•Š³gnifi”XaŽµionI 35‡]•@•@•@•@L

SŽµa‰¤n•Í”¥eŒÇaŽµ•ZxylŽm˜Iand—Úo—‹i•Œ

••eyŽµ•Z Abbrevia“dion‚é•Í•@•@•@1

0”Ç}= OuŽµŒR‘‚En•qŒÇelŽ²iŒ»e•HiŽ°ŒÇ
SR = Ste|1ate ,ReŽµitu|u‰B•@•ˆ

S•H•A•áSŽµ‚ÅaŽµuŒÇ•önŽµeŽxŒÇedi•EŒÊ,

‰¤”•“Ÿ•á•ÃŠÏ“ÖEna•Ee‰¤•­i—´eli’²

—´ŽO•f˜I”ÕŒ¾Œê•ö
/ŽXe‰¤nlc‚Ü“dŽÔc•›nc—¿i‰D‚Ü‰_Žµ•d—¿–OoƒS‚Ü‚ê‰¤Žµial e‘dcific•É—´on

anf’Í•eform the inciŠc‚µ—eurfu—¿•@’ne lin‰µŒÏCOncaVity -

does not ca16ify unŽµilŒÇueir laŽµer in develo—¿ent •Bnd will

b•‡•›•›’yeŽµhe cingul’².

‘‚•d“d•w”Á•á‚Ü0‚¤.

•R‹fŒ˜—¢•‚•d‚µ•‚ˆá•m•m•¹
A‰T•ã‹T‚¤•A•÷•‡•o”~•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•f

Ž²o•gŒy•d•X‰mndŽåb•E•H•÷‚à•q“¼”ˆ1ƒGnc‰¤•¹o‘¸•‘_
—üa‹{nificaŽµion -•ˆ‰¤•›•›X

—ì•Œ‹TŽån•Í”¥eŒÇ•ïŽµ•‹‡]ylin and—yo—eŽån

Mo•Œof the volune of’ye stellate re•Ïcu|um is occupied ,

byŽµh‚³‰¤nŽµe’^e‰¤lu•H•h“šŽ²ce‰_•E•­cepŽµ‚Å•ð—Ze‘gbŽ²S–¨o‘‚•ê1

tion of–Ge den+‚Ê| s‹Te•‘‚àhe larger area o”ƒoŠŸe conne“\–Q

•dŽ²–Q•›•›nŽµ•ïins’ßo•EgŽMyŽµhe‰à–|e ee“y•Hvolu’Ù. •A

—w‚¤.





Œ¾•öG“ù‰T–§•‘0`.

•Á’y•¹“°•c‘Y“Ü.
•vŽ°•‡‚³•@”£”·•‡eŒy“d
–¨•Z•ZŽµ’Z’²andibular“‡‹}•ë’×aŒÜ•@•d•Ec•ö˜Dor
‰B–¨g•u‰¤‚ÅicaŽµion3•@‚¤‚¤‡]

SŽµai•E•Í“QemaŽµ•Zxylin an‹T—•‚Ì—e‰¤’²

•Rh—e˜DeeŽµion.Ž²ken’^–¨ŒC‚äthe di•xŽµa1 region of the

incisor Sho•\a Wide d“Iergenc‚«of‹|he cervica| |oops.

ŒCe imer enaŒÇel epit–rIium i—‹|ocaŽµed in a position
\

whlch is buccai relative•@ŽµO•P the cente—‹of the tooth•E

•œ‹ž‰¤—e‰¤Žè“[Œ‚S a’n‘d‘ˆeŽµ‚³’ŽŠQŒu“d•H•®ge d‚¨Žµ•Zˆê”Çngu‘d’²ea

•›•›“Ip‰¤Žèƒmd/by—³h•‡‚¤Žµe•Hl•ŒeŽ–•Í’ˆ“I1ŒŒ•‘

•y‰¤GU‘l•ô•@‚Ü07.

—üe‰à‰¤o_‰gucc–~•H•@SŽjew•@“yn a‘e•@Œinci˜I–½‹`

•ðg•‡•‘•@•@7–Qe“¼
—‹•Z•ZŽµh•Í•@•üandibular•@’D•‡•E—´•ö•n•H•A‰¤n‚«Žå•¹oŽx

•Ù“Ög•E‰¤‚ÅicaŽµion•Í•@‚¤‚¤‡]

Stain•‘•@HemaŽµoxy|in and”iosin

This is a sectionŽµhŠ¨•kgh an exŽµreme, di$tal area of the

ƒZO•ZŽµh.ŒCe cervica| i–·OPS are nOt Widely divergent due

to the fact that theŒu•Œal wall of the enquei organ iˆ­
l

Only several secŽµions away. The inci“ša|-mOSt`region i•Ð

1•›•›‹}Žµed‚ËŽ–bˆÆC‘e1y—¬‚¹‚Ê‘³•‡‚Åe—ìŒŒŽµ’Û‚àla•¶ge‰grea

e“¶•ÍŽµ‘ä“y•H•F‚âe r•‡‚àic•E•H‰L—´‚â•ZŽµ‹ãeƒ†•‚“@’Ž.

ŽGŒ¾.





—‹ƒGGU”Á”X108.

‰••Œ’y•¹“°=•‚’š˜A‰°‰°Œ\•±•‚‰ƒ—¢

Œ©‰Tƒ~•@•—’u2‹}‰L‹È”n
•¦•Z•ZŽµh•Í•@”ÁŒÏdib‘•l•ï—‹‚àaŽµ•‡•Ma“y•@•HŠñci—eoŽí

“IagnificaŽµio•”•@‚¤‚¤‡]

Sta‰¤nI”¥ematoxylin and”iosin

ŽIthough there is•ˆan arŽµifaLct in/ this•ˆSection, the

extreme nesio-bu6cŠÛ‚­”ge˜^of this toothi•˜ eVidenŽµ.

This tooth is we11-Calcified incisa||y, and in this

disŽµ‚µal section a s’^a•ö1ŒÇount of p–Q-denŽµin may be

˜De•I•ˆ•••›•›d ves˜I‘ä‰¤‰à—¹—‹’y‚Ëci–ˆ‰ïlƒ†yŽµ•Z‹Š•hdŽµhe“äea •Z‘ä

—Z–Q‹`‘e‰¤˜T‚â‰¤ŒÊ—Z‰¤—Z1‰¤e•ÍbuecŒÏ1y wi’ˆ‰L“špecŽµŽµ•ZŽµhe

amount of sŽµe11aŽµe reŽµiculum seen in this•ˆSeCŽµion.

‰ê•HGU‰T•x‚ÜO9.

Š^Œl’†“ñ“ñŒR’†—¢ŽÔŒ^•‘•¹•ã•\•‘‰¹Œ^•A‰¹

‘§—‹Š­‹`•@”V‹TŽ°2ŽÅ‰Ÿeeˆ¸‰_

‘\•›•›‚à‚Ê•‘–•‹T—Zi‚àŒŒ•n—‹Cu•‚p‰¤‹T
•RgnificaŽµion•‘•@‚¤‚¤‡]
Stain•ÍHeŒÇatOXylin and Eosin '

This horizonta:‚µsection apica| toŽµhe“äea of ca|cifica_

tion revea|s the symmetricai qualiŽµies df the cu•£id.

Ž²e dental papil|a lies centrally in a buccoŽåLingual -

Plane9 whileŽµhe mesia| amd dista| curvaƒZure•˜–•e

Very SiŒÇilar in\ po“dition and topogr•£hy•œ

•ç

2‰µ.





Ž¨•HGU•ÅE•@‹T‰¤O.•@•@•@•@•@•@•A

•›—£•E”ú“o’d‹T.

ŽÁ‘Ô‰Ø•‡“_’Õ•ÏŽX“d‹@‚à“¿‰¤’xŽX’^eŽµŠÑ‚âof•@Žµhe\•d•E•xŠñ‰¤d•@•æ

Age•Í17 week•¹

ToothI Mandibular Cuspidˆê

’Š•Ûg•uificaŽµion8•@35‡]

Stain•‘•@HemaŽµory|in andŽ²sin

’yese“¯o phoŽµographs‚ÅCOmbine to display/ the syŠñ‘ÚeŽµry/

Of the cuspid durin‚«deve|opment;”Zcept for a s|ight

fold of the outer enŒÊel epithe|ium, the me—eia| and

•edi”úŽµ‰¸1’ßpecŽµ”iOf’ne“¼bŽµh“äe‰kmost inirror-images.of

ŒbaŠñŠào•Xe—‹.”iVenŽµhe—ø”^‚à‘e/•H•nŒŒ‰¤n•q‚Åe’ye•ZŽµS•@Žµ‹ãe‰_y•E-
•P•R

—´etry of the developing cu—ePidl The b|ood vessel•x•@that

•Ïe visible within the denta| p–¨pil|a lie•Hn a, Central

COrd which is•ˆSeen in•®osS section.•@’^es6 vessels

mn toward the incisal edge of the ename| organ whi‚³h

iˆ­in a iocaŽµion incisal•@ŽµO•@Žµhi‰_`section.

ŠíOO

I

/ 2‚³9.





—‹•d‚³U‰T•Õl•‘2.

•Tâ³•Ç‰d‰¹“ñ“ñ•d•ó•æ•±˜@‰Ø•m‘Y‘çŒí•æŽº•¹“°

’’‹à‚³“I–Q•‡“_ˆ«
•¦ee’^,‹íaxŽåll•d–å•u–¨i•wŽµ“o‚êd‰_•‡ce‚Êd P—‹ŽåŒÇŒÊ‚â•Xola•®—e
—üagnŒÈ‚ÅicaƒZ‰¤o’²•‘•@‚¤‚¤‡]

SŽµa‰¤•lŠî”Õe–PaŽµ•Z“ŒƒŠ‘¹’²and—‹osin

“¢oŽí–QŽí•d•Hy•œ•@Žµ‚Ëe–ì’ß‰¤ŒÇˆ¬VŒÇola”ysŠ³o n•ZŽµ•Zve—‹1ap‚Ü‚êanŒÏ‚àero-

PO•‡Žµerior secƒZio‚ê•E•‘•@’Iis particuiar E!1ide is aŽµan angie

Žµhat allo–QŠT?“¼Oth gem•˜ of adjacenŽµtee•Ùto be present

en the same•ˆSeC’ˆon.•@‹Oe dista| of the first molar•ˆreVea|s

Š³‰¤—Ú—že‹@—‹“deŽX•x•ƒŒŒ1•›•›ŽèŒ˜•œ•@‹î‚©‘˜e‚â‚íe”•SŽå‰k‹®’pe $•‡ce—Z

”j‰ó‰¤—‹Œ‚‰¤•xŽm’^“Ç”mˆ·Œì‚êe Whi‚Üh‰¤•É‰_ƒ†ŒÇo‰_‚àaŽµ•P‚¹‚ê•‡•ˆ’“•˜•‡a O‚Å‚àhe

ceŽxv‰¤ca•Hl•›•›—‹“d.

•w“I‘lE•@‰¤‚Ü‚¤•‘

•¹•m•M•””k•v”B‰°•‚•Ç•‘‰°•m‰dŽµ•óon of“¯”N•¹•‘‰°‚¹Œ‚•¹•A

Œ]•‡•M•@2‹T-ŽÅ2 wŠŸ–@Ší
”_‚à•ZŽµ•Œ•Í•@“Q‰¸’^—yib—••H“o“Ö•ˆŽ¨ir—eŽµ•ˆPe—–•Û‚êe“û‚à“Qo•Ha—‹

•Ù‚³•xnŽåŽ²caŽµionŒR•@–±‡]
SŽµa‚Ü‚ê•Í”¥e’^aŽµ•Z–ì’ÇnŒÊd—‹o‰_in

eŒŒ‚¸a sŒÇal•H–¨‚Ì–¨ˆ¸ion ofŠcŒûŽM‰¤denŽµ‰¤ƒSiableŒD˜I’öŒÇel org’ön“y”X

Vi•qble in this section.•@The ce11ul“ä•ˆarea adjacenŽµto t–·

e•‚Žµhelia| celi—ìis the denŽµal papilla.’yis type of

˜De•ZŽµ‰¤on is•ˆ•Éee‘˜•ïŽµŽµhe exŽµ‚ÅemeŒÊe—ìial oŽídistal a•‡pec’®

e—‹’^eŽµ•Z•ZŽµ‹ã‹{•‡’o.•@‹Î‰¤—e•@Žµype e•Â‰_e•ZŽµic”¥ŒhŒÄa‰¤Žºo b•‡•@Žºe•‡”Z

WŠÛ‚³‹£“@•L•@‹LQ’ñ—••¦Š|“I‰¤•¹•@‰aŽµ•Z’Š•Û”¥Š³ngle•EŒô‹}Ž–‚à‚Êe ber‹Ter o‚´

Žµ‹ãe eŒÇ•ÉŒÏel Q—‹“d‰M’²•†
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‹®GU‘¥˜K‰¤lŒù.

•I•®—•”ˆ‹È”—‰°_•L•Ç••“d•H•v‚â’ï•m

—ž‹}Ž–18–QeŽ²
“IoŠTˆê’øŒÏdibul•er•ˆˆÝirsŽµP—‹‰¤ŒÇaryŒèolŒÊ
”•agnificationI•@35‡]

StainI”¥eŒÇaŽµOXy|in and Eosin

’^e-Plane of sectioningŽµhrough a tooth geŒÊmay be

˜Duch thaŽµon|y outeri en–¨me| 9Pithelium and sŽµel|ate

reticul”§are visible.ŒCis may be occlusa|•œ meSia|l

di—eŽµal, bucca| or lingu“øtoŽµhe imerl enŽ²el epithe|iun.

ŽJus, On|y the•Íe“¯o |ayeŒqof•ue en”Fe| orgŽ²are

visibie in this•ˆ‘šeCtion.ˆ¹•‡olute|y no comment con-

Ceming- the, Stage Of ca|cification may be made on \the

basis of this•@•˜lide.

F•HGU”ÁŽè•‘Žm‚¤.

•Ç“yŒÅ‘Á™ò"–‰Ž±ƒ†ƒj•[Q•L–•“ñŽèŽÔ‚ð•HŠwƒ••d‚µ•m•¶

•ðgŽ²•@Š˜1-22 w–´_ek•ë

‚Å‚à‚à‚à”@•ã–QŠMdŽåbula•Í‰¨r–¨‚àPŽíi‘e•½‰Ÿ‹î1aŽ–
“IagnificationI 35‡]

StainI HeŒÇatoxylin and Eosin

Ž²lŽµiple infoldings of the outer enŽ²el epiŽµh‚«|iun a‰L

clear|y visible in this•ˆSe(“¤ion. The |oose•ˆCOmeC’ûve

tissue of the denŽµa| sac is bordered lby a mor6 vascular

comective•A tissue of–•e interdenŽµa| area.

2?•Â.





’ûGU••‚Ü‚Ü‚³.

•r“µ“µ‰¤‰°•ÁŽå‰¹‰¹‰°‰¤—H

—ž˜Y1‰ò-ŽÅ˜I••‚«•‡Œy“d•@•@•@•@•@•@•@•@•@•@•@•@•@ƒm/

RegionI“øeaL Be”n–Qen’^e Mandibular Cu–ìid a—ZFir—et.•A
P‹`i‰B–t–åŽè‹îola‹`

Šøagnif‰¤c•ïŽµionl—U‡]
StaLinI HemaŽµOXyŒÝin and—•osin

The denŽµa|•@sac o–¨•@this•ˆ—eeCŽµion is one of loose cormecŽµive

tissue. BeŽµweem•ˆthe dentaƒ†SaCS. is an area of greater

fibrous conŽµenŽµ•‘•@’^iangu|ar wedges of bOne Wi|| grow

toward each o—´‘Úr inŠTi˜Darea tO for‰B‘îhe interproximal

‚àQ•Ee e•Â•@“ˆhe •PŠe•H•ê—æ1”¥˜D.

Ž¨•d“d•E”Á•á117.

•äc‹`Žå–§onŽµa‰¤•@Se”XŽµ•d‚ÌŠM•@$f a•daŽµe•ÍaƒG•@ƒRnci•¹oŽí

•v‰¨e•Í•Œ‰¤ŽÊwee“Œ‰_
“I•ZŽµhŒR•@‰ÌandŽm‚àŽ°”b’öŽí•@‚àate•Í‹Tl•@—Ê‚êc‰¤—eo—‹

”•ag•Eifica•ŒonŒR•@‹[Šv•@•@•@•Œ •œ

SŽµain•Í•E Goldman-‘˜ioo•E•@‹‰ichro’^e

”¥OrizonŽµal secƒZŒÜ•ß–Q•emay be used to advanfage in the

three-diriension’‰ƒ†awareness ofŽµhe d•¨Veiop–Qn‚Ël p‰L-

CeSS. The nesiŠñŽíbuccal skew may be detected ap well

as••e bucco-1”Zgral relationship of the tooth wiŠT

’ŠeŠñu•›•›a•H•”’Ç—y•ã‚êg–Q‰¤•‚’¼‚Å‹Tce”©of‰–e ja••.

ŽÅ7—^.





—‹•HŒDU•••@‚Ü‚Ü8”_

•A1‘Â•‚•m•±ŽH•m•¹‰Üˆê‹È•Š’U˜A•u‡`‘ÂŒ\‘Y•±•Ç“y•›ƒ•–•“f

•ã—ª–§•‘•@‘ì‰Ÿ•‡Ž²‚¨
•R•Z•ZŽµ•Ø•‘•@“Qe”iŒÜ•ZdeŽæ•Œ

’yg•wŽå’}c•ïŽµion•mŒ×‡]
SŽµain•ÍHemaŽµOX]’¼in and Eosin

’ye bizarre epŒR‚Êe|ial cap serves•ˆto a’^ach the tooth

Žµ•Z the o‹Î‰¤epiš}ue|iun. This is•ˆactuaily aŽÔ•Iion of

the denta| 1ami”ˆ. This tooŽµh i’‚nOŽµrelated to any other

/tOO‹Oin‘•ŽYs—wecimen and |ies near the maxil|aryŒÊidline.

‹Oere bre•Í•@“mi—e–eveloping too•Ùg“drm is feit to be a

–¨up–L•õŠÖŽæe—‹ŒeƒG‡XŽµ‚Ì‡QŽµh, W•Œich i–¨•@‚àeŽæ•‡d aŒÇe$iodens wh•‡”¥•@‚Åound

Žå’²Žµ•ŒŽå‰_1ocaŽµio•EŽí

Œ‚ƒGGŒ^–§•@•‘19•‘

•¹Ž²•B’w“ñ•d‰N”N”J’S“¶•±
Ag•ƒ‰¹“I,WŒD’öŽj˜I
•œ•›•›‚à•Œ‚«ˆê˜N”³•Sibu•H’ö–¨’û•x•‡Žµ‰Ÿ‰¤ŒÇa•dy•ƒol—w
”•ag‹Pi•ÜcaŽµiQn•Í•@’ú‡]
SŽµainI HeŽMaŽµO”é‚¹in and Eosin

•¨•E This•ˆS•eection i‰à•ˆ‚¹hrough a po‹£ion `Of the buccal aspect

Of’^e tQOŠ|.’ye area of ca|ci“Ôcation is part of

ƒmthe me•‚io“ñbucc‘dCuSP. The elevation of’^e imer enaŒÇe|

epithelium aŽµ‹È–¨Other side of the tooŽµh ge’yis on the

•ˆ•°eŽÔe ef‹Î‘Ó—³‰¤‘I’y-‚à”¥cŠ“l cu8p•œ

2?7.
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ŒÝ‰¤“d•ê“Œ“d•@‹T2Q.

•öŠ³‹f‹}•fŽÕ‰à

Ž²eŽJ‚«’oand‰¤bˆÆ•H’ör•ˆFiŽí–¨‚à–¨‚ÅiŒÊa•d‘‚‰¹”Áola—Ê
—üagnificatio•”•@35X

‰_Žµa‰¤n•Í”¥eŒÊaŽµ•Zxyl‚Ü‚Ë‹Tnd”mosin

’prther distaL11y,/ this•ˆSection sho–Qhore elevation

‚ the area of the disŽ²“ñbucc‘dcusp. The in’Ùd enamel

epithelium curves genŽµiy between’^e ste|1ate reŽµiculuŒÇ

•nnd the dentaƒ†paPi|la.

Œy“dUŠ•‚Ü2l.•@/

‘{•v•øŽº’“Š^–L
“ˆe•Í•@Žåˆ©–Q‹®’ˆ
“I—¼•”•‚—î•Œbul•®”ÇŠŸ‚à‹œ‚Åimary“©•Har
‘ÂgnificaŽµionI•@35X
St•ninI HemaŽµoxy|in and Eosin

’IiŽºSeCŽµion-Ž²6–Qan island of ca|cificaŽµion which i‰à

re‰kly theŽµip of tke–Qsio-buccal cuŒÄin cro•ÍS•ˆSeCtion.

ŒŒinitial deposiŽµOf predentin is |oe•nŽµed near•Œ’^e

elevaŽµionŽµhaŽµwil| 1ead to /the mesio-1ingual c–Qp.
‰¹

‰¹•@/

•A •Ú•@•@•@•@‰°

\

—Úƒ^.





Žè•HG“ù•••@‰¤22•Z

•A•m‘Â•Ç—ƒŠ^Žj•‘Œ\•Ç_‰°‰°•d•‘•¹’‚–]•¯‰_•‚•¹“ñ‘Â‘Á•±

•ðg•‡‚«•@‚Ü8 weeŠ¢‰_

“IothI Mandibular•ˆFirsƒZPrimary M6iar

Œèa”©•wificaŽµ‰¤on•Í•@‚¤‚¤‡]

StainI Hematoxy|in andŒ]OSin

–ïe–±of•P elevation of’^e•A irmer ename| epithelium are

Pre—eent in two places inŽµhis•ˆSecŽµion. A s|ighŽµ“ñaLrea Of

/ŒŒneralization is evident on the s|ope of theŒÇelsio-buceal

ouspJ whiiie anŠ¢evation without minerali••ticn repreˆê

•Ke—Z”iŽµhe disto-buccai cusp.•Ùe unifom ceii‰àOf the

‘ù—´ner enanel epiŽµhelium uniŽµe these areas.

’vG‘M“d12‚¤.

—H‰¤“ñ—H•m•¶•æ‰Ø’U‰¤Žè•¹
•—•x”¹‘••‘8—¿eekŽº•@‚Ö

ŠcooŽµhI Mandibular•ˆFirsŽµPrinary Mol•ïr

˜Y‹ˆŽº’¬i“êcaŽµion•Í•@‚¤‚¤‡]•@//•@•@•A

Stain•Í•@Hematoxy|in and•Nosin

ŒCe areaƒmat the base of the me•˜io’ubdeca:‚µCu‰àP` sho–Qa

Slight layer of enŒÊel.’^e thin layer of dentin drops

at the base of.the cuspl theni rises•ˆSlighŽµly ,tO COVer’^e

mesia| marginal ridge. AtŽµhis point•œ the margina| ridge

•®Ž{•A•£dƒZ‚ËeŒÊe—ì‰¤•Z“ñŽ²cc•gŽ²Žž‹óe /’²‰¤Žµed by•‡‹}lc‰¤‚Åicaˆê

‹«“I/Ž²d‘e–¨yŠç•B 1e“ûge‚²be•ˆ•‚epa•Í•‡‚àed by‚Ág‚²’@–•‚à–¨‚àhe imer

en’Ûel epithelium.

28l.





Šø“ú—ÚˆñŽŠ(‹TŽÅ•¶

•m—H“ñ’U‰¤Šì˜A‰°‘Y•Ö•é‘Â•Ç•‘“ñ‘Â‘ÞŽº–n\ \

Ag‚³‚Ü•Œ˜Y‹Õ‹Èe•‡k“š
“Io—´—Y”Á•qŒÇdi‚àŽ“‰¤’©Ží‘\‰¤rsŽµPrƒGŒÇ•›•E•uŒholaŽí

êG—q’ž—ì”F‘øŒÏ•B—‹•BS‰¤n
’^e’¼‘Ie ofŒh•÷3 geCtion is such that bisect”i_ the ce||—e

Of The‰¤m“Öt•}‰B”F”•I epiŽµhe|iun of the disto-|ingual cusp.

•™en sec•ÏonedŽ]a different plane•œ•@’^e intact elevation

ef\’^e imer e•E”F‘ee| epithe|ium may •ube seen•œ•@•Œ\Here'•@Ce||s

O–¨T‹®irme•¦er•äŠËe| epiŽµheli’^and s—´aŽµ‰{intemedium
‚µ

—£–Q’öhint“Lf—¿the location ofr’^el cu–¨P in•v‚Ösucceeding

”©ecŽµion‰_,

Œ«•H“I”Á•á‹T2‚¨•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@\

•mŒ˜àø˜Wˆ ‰°‰Ø“ñ•±”—’PŽÔ•d•ó‰¹Œ^•Ç•‚•¹

•ðŠI•‡•M•@Œf–Qek—e
‚Åo‚³’y•@‹ì•ïnd“ybŒhˆÓ–ô—wŽ¨iŽí‰¹sŽµŠ•‰¤ŒÇaryŒèolar
ŒèaŽº—–‰¤‘gc‰mŽµion•Í•@“å‡]•@/,

SŽµa‰¤”¥Šî”ÕŽ²aŽµ•Z‰L•Min and˜Ioˆëin•@\

’^is planeJOf•ã“Ôtioning is lingua•HtoŽµhe fir•Œof this

Se’•e‰à•œ•@’^ŠÇn—úiaLl–Ârgina| ridge presents as a slight

e|evatiŒÊaŽµ’n‡ˆ ,‚àorder of the enane| organ. The other

Sli‰_–Qe|evati•IiŒRjust aŽµthe bucca| incline’à’ye

‘ee‰à‰¤o’àŽå‘dgu‘dŠ]–ô–­•E‘è‰¤Žºe—®eŒ‚e•œ’Še\im—¿e‘˜“Æe‰¤epi-

Š|•‡’Ç•••x•‡n‘•ŽÔ•m“ª‰¤•E“äe–Dof low c—}’y•Œ‚´—³‰¤‰¤eƒS.

28‚¤.
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Žè•HGU“Q—•‚Ü26. /
i

•m’x•o•c•Ç•› •›‰°‰°•d‘‚•Ç•‘Œ\ŠÓŽOˆá‹ó‰¹‰•Žå˜A

•v“]‚³‚ð•@‰¤“d—£•î•„
—ÊOOthI Mand•Œibular•ˆFirst Prim—«Ž°•u Mo|ar

”••Ûg‹P‰¤‚Åica•öi•‹n•Í•@‚¤‚¤‡]

StainI HemaƒZOXy|in and•ïO‰àin

By sectioning even fu˜Iher linguat|y.Žµhe •fmesio-1ingual

cusp elevation beco–Pes apparent. •f’Iis i—e•@an are•q•AQf

•Œigh re|ief 6f the croŽX’p•Jurface and is charaLcŽµeŠÊized

byŒÊextreme elevatio•EOf the imer en–|e| epi‚Þelium.

When elev•°ions are•GŽ•pronoun–¨r•X.Žµh‚³c•n|cification
\

Ž£ŽToŒ‚•‡‹Ris”¥o‚â‚¬–¨—‹ŠñehŽånd. •A

—‹ƒGGU••1•P27-.

•c•m•‚•‚•¹“°on PaŽµŽµ•dŒl•¹‘Y

’ž—••cŽGŽ•Ž²”Ê“ñ‰BŒÄ—ZŒÏI
–Q•¹nificationI 3jX•@•@•@/

Stain•ÍHemaŽµoxylin and Eosin

’^e mesio-b—³ccal cuspŽ•the area of c–Ñ’Žcifica—´on

PreSenŽµin this secti•I. The ame|ob|asŽµic |ayer is

rounded and the distan”¹e between it and the out—er enamel

epiŽµhelium/is limited. -A cervical |oop camot be seen in

•Â‚ß‰¤—eph•ZŽµ•Zg•Í•ï’S.

’‚8—^.





ŽÊƒGGU”Á•á128.

•m‘Y˜A•¯’UŽå•¸•¹“ñ•±•‚—H•m

–·’©•@–¶‰¤”_‰_2–Q‡‰ŽY•ê
TooŽµhI Maxi|lary FiŽ•t PriŒÇaryŽ²olar

ŠgagnificaŽµionƒ~•@35X

Sta‰¤nƒ~•@”¥eŒŒaŽµ•Zxy”ë‚êand—¯o—ein )

ŒCe mesio“ñbuccai cusp isŒÇOre POinted and sho–Qa greaŽµer

ŒÊOunŽµOf enanel than does the prf—¿ious•ˆSeCtion., `’ye

‹Tistance beŽµWeen the emelobl‹Tsts\ and the outer eh•qmel
•q

epithe|iun•A isŒ¬eaterl aS is the aŽMOunt Of ste|1ate

•ã‰–“I1Ž²/•Œ˜D—r’ûm‘dŽµ•ZŠà‚«i’“ŠØ•†•A•¾”é•ôel- e•‚‚àŠ¢ŒoŠŽŽå’².•u

–¨he cervic•ï| 1oop i–¨nOt seen•Í•@buŽµŽµhe•@Žµhin nature of

—³he apical p6rtion of the enanel ofgan suggesŽµS iŽµs /

ne‹TŠÑby p•Íe—‹enc‚«•f.

—‹•HGU”l’ˆ129./

‹T‹}1˜Iif‰¤e•ÛŽµion•@‹{•n‚àƒ‚e‰T•E‰¹‚¦‘e•@“û•@‚«u”©

“¼•FŽç•@2lˆê‘À••e’µ”n\•@•@•@•@•@•Œ•@•@•@•@•@•@l

Ž²•ZŽµ‚Ë•@”•“äil•H–@”yyŠÑ‚«i—‹—eŽµŠÚ‰¤ŒÇŒ•Ž°•u”•ola‹`
˜NagnificaLtiom•@35‡]

StainI HemaŽµOXylin and˜iOSin•@•@•f

T—®s area of the mesio-buccal cusp isŽ²•q11er in_ size

than the preceeding sec”|ion.”¥OWeƒUer, ena–Q| forŒÇaŽµion

i”W“o—³ill evident. The re|aŽµive di•xtahce beŽµween theŽ²e|o“ñ

blasts and the ouŽµer\ ename|•fepi•Ee|iun is•ˆSi•ŒiŒ‚\ŽµO’^a‚à

Q•‡‚à‚Ë•‡Ž–‚Í“dV‚Üo–Q•ˆ’‚‰¤‚Üde•E‹Îe bpŽíd“ÖofŽµ‚àe ce•Ë•¡ica“y•H•ZŽž
l•@•@•Ú

•ƒ•”•a‹®•g‰_“Ý‚ê‰ï‚¹•A‚²‚Üg•ã‹T–ÅglesŽµ•ZŽµh•‡e—‹i‚³nŽµ•qŠTeŒÇeŽè’n•‡

c’^S–²•œ

2Ž«.





Œr•‘‚«Šñ’®‚Ü‚¤0.
•Œ

‰¹Ž“”ˆŒy”y‰dŽ±“ñ•d˜KŠÛ‹TŠÂŽ²•Â‘§•HPaŠñŽå‰¤‰¤a /

AgŽ·•A‘À•é‰_‚¤•íee‘˜ŽÁ
•¦•Z•ZŽµ‚Ë•ÍŒhaxil‰¤•ã“³•Í“š‚àP—‹i‰B˜D‚È‚¸–Oola—‹
“Iagn‰¤‚Å‰¤caŽµ‰¤‚àn•M•@’[‡]
SŽµain•Í–•‚àŒÇ•ïŽµ•ZŠJŽN˜i‚ê‚³ŒÇ“‡•ïo—ein

Ex“øeme’yeSiai•Í•@–ˆˆ·Žºt–¼ŽR, buccaƒ†or lingu•ql sectidns˜I’öy

CŠc—ee the cervi“¿‰·| |oops to appear a•¹•A ifŽµhey‘dmo—et

CO‰BPleŽµeŽ–y 9nŠù‚ÌŠ³e the d”JntaƒGpapil|a. |n those \area’‚,•Œ

Š|ere is a|mo”iƒZC•xŒÄ|eŽµe cIosure•Í•@btlt SeCtions more ceut-

’ß‹Tlly le•˜•‡•ë•ê•”“[•ÌŒŒŠ|e /ope˜I•v are‘•‰_beŽµween‚à‚Ëe cerv‰¤cal

1•›•›—e–ˆl?‹Î‰¤—e—žŠ{‰Œ8•d“de•ZŽµŽmon /c•‡–Q•‡˜D•¨c•›n’y•¹iŒÊ‘ºithŽµ‚Ëe

epi’^elial •}‚ËoƒZ‘šheath due toŽµhe thin nature of the

l•›•›p—e.

—‹•HG’IŠ•‚Ü‚¤l•œi•ˆ.’šŽq•A

”¥Žå—eŽµ•Z•Ho•®ƒmof•@ŠS’‰•š•@‘U‹àŽíVŒÜ•Z‹}‰¤•@•H‘Do

•@Œ˜‚³‹`•@22ˆê‰yW‹T‡ˆ”ðŒ¿\
—‹OOth•Í‹aaxillŠÚ–ìFir•xt Prima]Ž°•u Molar
—üa•¹•wi‘gc•ÉŽµ“yonŠ–•@–L‹½’²‚±•ˆ•ˆ•ˆ •A

Stainl HematQ–ì•ãn and—‹O—ein

’yg‚ËeŽí’yag˜I‚Å‰¤”••§”l‰¤‚çn—‹‚âVeŒÇsŽµ•Œe‰Ÿe’ynce of‰kig‚Ë‚à

aŒÇOuntS Of gŽµe”Á–ä‚àe reticulun 6ven inŠTe cerl’Œsa|

1•›•›p of–•i—e/‰_ŠË‹¾en•E‹Oe‰¤’^e“@1•nrŽå(‰DeŒ‚Šàe•Œo‰J—A

1‚Ü‚êe o—‹Žµ‚Ëe’È‹ì’Ec”a•HŽè•›•›p—eugge—‹–Âa plan•‡o•Â‚â‡ˆcŒ]—¿-

‚Ü‚êgŽµ‹ãat d“y•Ç“¼–ì‰–Œ¿‚à•ˆeŽµ‡a•÷•‡“IŽµ•E‘ùe •EeƒM‰GŠÛŽåŠ]p’ö—‹Žµ•Z‚Å’^e

‘‚‚Ê”ú‘e“å‡‡Žíg’K”^.
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Œr•d“dU•••@‚Ü‚¤‰ƒ.

‘Y’U”ˆ•æŽº•mŠ^“µ‘YŒ˜

“¼•FŽ–•@•Û•q–Q’ö’¾“M•@•@•@•@•@ˆê
•Ë•›•›‚à‚Ë•Í•@—£a•Œdi‚àuŽx•‡‚·c–ˆnŽµ•¶al•@‰¤•Ec‰¤–ˆeŽí

“I‹T’ŽƒGƒSicat“yo“û•Í•@‚¤•Ç•@•@•@•@•@•@•@•@•@/

Sta‰¤n•Í“³eŒÇ‹TŽµ•Zxylin a—Z—yo‰_‚Ün‚µ

-‹Îe cervi\Ca| |oop in aƒZOOt‚ËWith a greaƒZdea•H•A Of calci‘gŒ¾

cationr appea‰Ltp fold qcro˜D‘ˆ/ the ,dental papi–„a in’Ûe

f‰Lhion“ù–Et•P”ŽOu|d be expe•ZŽµed of i‚Êe epitheli—–L rooƒZ

˜Dheath. , -ƒGnŒÇOre CentrŒÇly locŽ«ed gec—´on—e1 this tendency

-is nat, aŽÊ_/ PrOn“çneea.Œ»ff•ImtiaŒRon bet•œeen the cervical

/–·epŒÊ•‰‘ce“I•ZŽµ—¿—AŠ|‰¤–¨•A‘\e–¨—e“IŽÖ”@e‚Þ‚¹he- pŽíe—eenc?

\,Of stellaŽµeŽçeticul•‘between i‹øe imer and outer erlŒÊel

•º‚â1the•Hla.

–•“I•S‹T3‚¤.
•Œ•œ•Œ•Ÿ

ƒŒ•mˆ¯ˆ¡•m–L‰•˜W”—•¹˜A—•“ñ’d–¿

•g‘§ge•v˜IŽÅˆê‰y–Qe’ß

“I•ZŽµ‹ã‹`”Ž—öŽåll“Æ‘¸•rŽ––¨‚â—‹Œ‚‰¤’y‹P‚¯—Z•HaŽí
”sa“¿n‰¤‘gca’ˆon•Í•@‚¤‚¤‡]
StaŽå•”•@”¥eŒÇaŽµ•ZXy•HinŒÊd—yo—e“y—´

•Rhis cervica| |oop nearly encIoses the entŠÊe dental

p•£”¥•Ha•E•HŠñŽèacŽµ, SeV’ß”‘1—eecŽµiop‰_‚àu”X”X“øŽµ•ZŠài—e•ˆo”•

‚«id not have any cervic•×•v ioop8 PreSent aŽµ•Aal|.“ñ•P•@secƒZions

lin“@a•H•AŽµ•ZŽµ‰·—eshowŠ‹a‹ó’²i‚âŒŒ•H•›•›pŽµh‰ò“I—¿’à•ZŽµ

exŽµend hear|y as f‘ga•®oŒoŠîthe- de•‚‰•papii|•°•@This
‰¹

‘U•‡•¶‹Åca•H“Ie—Ú•›•›ŠÛ‚â‹Ti–Q—ì“°“¿Œõ‹T‚à•‡•¶•‘Žå“Il–û•g—®aƒ‚‰¤Žº“d•HŽè•×•Hy

‰_eenŠT‹`e•Eg‹ã•Z”µ‚à‰¤’®1e‰ò‰_Œh’….

•Ç9‚Ü.

Œ—





Š¨Ie‚Å”Ã•g•de—‹‚à‹øi˜DŽµi•é‚êof•ï—eiŽµ•Œel‰¤al ce11—eŽånŽµ•Z d‰¤Œ˜•Ÿ‚ê”XŽµ

•Z•‡lƒ†ƒjƒZ‰Ÿ•‡Œzo‘ùŽæ•‡“Ý–|•P•Ç“y‚à•Í‹qŠÏ•é•FŽåŠÚe“×•Et‚Üa•ö g—‹•|‚â‚ÊŽK”Ö’\—½‰í˜W
l

c•‡l‰¤•H‰È•‡•¶‰à\•…‚ðŒÊŽå“ê•y’y’ö\be’ÇŠÆ‚â•x•‡•@—¿dŒ‚“I•Hi–Õ’ß‹TŒ»’n‹®

Š¨•‡˜I’öˆª‚«‚Ëy‰B’Sˆê“Ô•á‰_”¥e efŽX•‡•\enŽµ–¨l p‚³‚âŽå‹`la’ðeŒ‚•hŽµ‚Öe•@‚à‘Å•‡

PrOCeSS”Áat iead‰_•••\Ž²e ulŽµimate geal of the•Œ tOOth ge‹`˜Y

cŒD•HcŽå‚Åica‰–oŒÇ•EŽJe hi•òŽµ•Z•Hog‰¤c‘dd’È•›•›heŒÇ‰¤–O•H”ïoce—eS—÷

“y—´volved•qŽµheŒÇiˆòe•‘•Ø‰¤”ÜŽµ‰¤‚çŒÜ•Z‚Å‚à‚Ë‚³‰Ø‚àŽµ•Å‘•—‹e‚¨ŠŸŽµŒÊ‚à
ƒm•@ƒ“

‚àh—‹oug‹ã•Z•EŽµeve‰DŽµ•Z•Z•ØŒûŒÐle—e–ˆ•¦e—‹e i—e,a—epec‚Ü‚Å‰¤c di•x“¯Ž²•ñ‚Þe

‚Ü‚êa˜ja•dŽµ‚Üc‹c1‹}Šîa—‹—e•F.

ˆê•v‹Oe‚àe11\•á•Jag’ö/—‹ŒD‘gec“¼_•A’ˆ‹L“ñ•d‰¤•h•‡•¶‡ˆnƒZ‚Üal gŽ–‚â“ãŠñ‹®

—ep—¿Žµ•Z•Í–²•®‚Å8—È•P’Û‚â—Ê‚ê‹Î•Í•H•A—¿•xŽÓ.‰me–¨‰¤o’²(•Í) o‚´‚ÜŽXe—‹

e‚ê•×‚³•H’ÙŒ“‚Ëel‰¤u•EundeŽí–¨o‚Ü‚êc’y‹T—eed •gcel•HŽç‚Ívi•‡‰¤on•ØŽè“×at•‡

ƒZhe/—w•X‚­s) of‰¤ncre’ße’Ù‚Åe•H‰¤ef—ZŽXinŽµ‚Ó‚³‚ânfine•¹o‚Å‚à‚Ëe/•A

en–|e| oingam•E’pe anŠ›rior teeŽµh‰·ll poŽ²ess a—‹ingie `

–È‰_iŽ²‚ÜnŽå‰ò‹L1’×-W—Zl•‡ŽX•‡•E•H•Ï‰_—Zll h–ñ‘ä\•P“¬l–¨•dŠ³“äŽ–—••È‚Ö

Of–ÕIŽå•‡‚Å—Z–š‚Ü‚ê•x”_’öŽ²Ž²e‰¤—Ì–¨’Û•E’y•‡•É‚³“ä’Š‘I•Œ•L’ö“I•†•”

Ž–Žíec•›•›‰¤o–QgŒíŽµh•Pˆ¶‹®/ŽåŽ²e—‹e•Eˆóel e’à‰¤Žµ—ZŽå—³‹{d—Z‰¤

‚à“Ýo–Q‚à‚Ëe—Ê‚êŽå—®ŒÇ“Æe‰g•¶of c”a•H•Œc“y‰òca—³‰¤en of—Z•‡e“f˜Ip$’Ù”Ü
/•@•@/

\•@•@•@•@•@•@•@/

i‹Pc“y•X‰¤“d’Êg—e•¹Ž–•@•@•@•f•A•@•@•@•@•@•@•@•@•@•@•@•@•@•@•Œ•@•@ƒm
\•A•@•@•@•@•@•@•@•@•@•@•@•@•@\

O—´”X•‡‰¹Žµ‡b b•Il–¨—Z•‡˜D‹É‚é‰¤‰_•A•‡•¶Žµ‚Ó1•Œ‚«‹T•o‰_‰à.I )’†’©’n“_

a/n‚âber“d‘ì•Œ‰¤•ŒˆÆc—®‡X‡ˆŽåŒy—Ê”¥‰éŠŸ—e’ÙŽµ’ÇŠm–xe\Šào‹©g•‡•¶—¿‚à•d•xŽŠ‚ê

Žµ•Z •Z“Ö’‰‹Î‚â•ù•E’y“d•H•fŽµ‚Ë˜I•o–Q‚©Š|•‡c‚³•H1—ìQf‹•ŠÛe denŽµa‰¤ŽèŠ_‰¤‰ò‹T
)

‹½e‰•Žè•Hy•ˆŽX‰¤Žèo‹Îi˜I/•d–ì”OŒÇ—Û•Z‹ã•nŠËcŽµerŽå‰_Šà–¨–¨•E’yey“ñ‘ge
‰¹

‘‚‚´‚ÜŒÇ—§—®•o”_ˆñ‰_e•Œ‚«‚ËyŽæ•à/”•1‰¤–¨Š¹h‰¤—³•ò“±“d•Ã’È–õ’ˆ—`ˆªŽµ•¶•‚“¼“d.

Šù–Â‚êŽµ‚ËŒRŽt‚âe‹`•Œ—Z”µŽº”_’nŒÄe•×”gvele’àŽå”•a• ‰¤“I
—¹•@•P

˜I‰c3.



e—‹c•Fl•H‚â–¨eˆ¤•‘•p‚Ëe—eŽµ•q‚Ü‚ê‰¤n—¯‹Tua‰¤‰¤‚ày o—‹Žµ‚Ëe‹TenŽµa•HŽè’÷‚Ü’Š•Û
‚½‚«

—‹Žµ’Š“y•‡Žµ‰¤“I‚Ü‰_o–õ’‰e‘¸•†Œ‚‹}•P–¨—£•E”WŽ·•Ú•‡•œ’Ù•X‰k•ñ“y•Í•q‘¬‚â‰¤‰¤Ží

–ûe‚³“I‰\/•n•ï”–“±Ž²‚à–t•û–›Žå‹P•E•®“ç‹½’n/•Œ“dŽÔ”••ƒŒ¸•x
\

/ŽX•‡•A“Å‘•”Ú–¨•Í“y•‡•ˆ—eeŽµ“I—‹“dhe•J1ci‚´‚Üca—®on‹{‚âc••ŠŸ“I“¼gŽå‰ò.

ŒŒ‚Ü•Ãuc—Äv•‡Žån‘guence ofŽµhe cell•dof’^e i—ÈeŽí’PŽ²el ep‰¤Ž°

t‚Ëeliun at\‚à–Qhei–­t of re|ief causes a. c‚Ëange in the p•®iŒR

‘‚h•®–¨l cel’\ef •P“dŽÔ/‚¹Ž²‚à’Ž•‚ŽÕ‰¤lla oppo–ˆi“ÅŽ²‰¤Žº‹P“ç.‘\‚ËeêG

is an i’^ediate hypƒ‚’^hromaticŽçeSPOnSe Of t‰†e papi|1a in

Žµhe‚·‚³glo•Ea•êŠË–QOŽq‹T‚Ëe–¨e‹`‰¤‚©eŽíal“de•H•H‰_be•ã‰¤nŽµ•Z di•Ì‚Åe—‹•‡‚©

Žµi•ïte‰¤nŽµ•Z•P edenŽµe‚Ó•H–±•”‚¤•A–·‰òŽÔ‚à—Z•‡‡‡d“çŽµ•Z‚àl•‡Œ›“¼•q—w“dc‹Š

boidat’ubut q’Ùckly |ens”£ŽXinto colum—´ar‰àhapŠŸŠî•@’ne

cel•H“I—e—Êe‰¤becoŒÇe pela•á•ã—‹e•Å“Iay“øo’^the iŽX‹È•ˆ“ñ—e‚ê•x‰k

e•‚‰Ÿ•‡•H‰¤uŒÊa—e‘¸e”Je11‰àlineŽµhŽ²•êelv“¼p•‡‰Ÿ‚³‚êdic”¥1‹}‹`Ž•‰¤’n

‚àh•‡b•‰eŒÇenŽµ’^e’^bŠî•€e.

‹Oe Q’mŽ–Œ]obl—£Žµi”X•ˆ–¨ell‰_•‡x‰üŽµ’^‘¸“yŽè•ˆe—­n‚»‚êŠ³uc•d•œ‡ˆ

‰¤n‘gue‚Ë‚³eŽº—ZŽb•D‘²•u‚Ë‚àŽåm“]“çŽ²•‡‰¤•Í•Œ‹ÅŽåŽ²‰J—ÊŽø•Í•@•ã•J

ce“y•Hs, W‹ãŠà‚Ëave•·en)—¿ŒRŒCg‹TŒÃin’yo•é‚¹e‹ž‰¤y f‹}•q‚Ë‹£‚ê•Ø•‘

ŒÏong•‘“IW’Ùee•›Žæ•‡‰Ÿ•‡ˆê’Ûelobl‘d•Œ–ˆ–ñŽµh•‡‚¸md—¿”›•Aa c‚ËŒÏ•±e

‰¤•E•Ho—¿•u‡@n, o•˜‚àh‡ˆŽ•\’Ù11ul–¨‚Å/ s‹©”Z‚ài”@•ƒ’®.•@/•Œ•@•Ú /

‰_iŒC•EŽ²eo–Q•ã•ˆ he odonŽµ—¿last•˜ begin their s”JCretiori

e—‹•Íu‚à—e•ö•ƒcˆÃŽ‹aŽµ‚¨ŒÁ’y–¨Žµ‚Ëe–¨“I”_dŠ]‚êŽµ‰¤nŒÇa“ù”Z.—‹h˜D‚Ü‚ËŽåŽµŽå•RŒÈ
I

p“×ˆê•dnŽµin o•d•‡a•Œ“×gŽåen cŒ‚eŠ„• —ea–Q‚â1Žå“Iof dep•\‚¹ion

•÷‚êŠàl gŠÑ•‡•ï•K—‹˜D‹]Ž²—®Œu•”–@Ž–•ÍŠ³‹àŽèQ—ì‰¤Š›d.—¯‚ËŠÕ‹à—Z–|”©•‘—y”q‹T

“Ime—Z‹T‚àdi“Ý—Z‚â“¢•e‰¤•ƒ˜Y/‰ØŽå–Qi•X‰¤‹{‰\•ÍŒ¾‚à•E‘î•X–ì
/

b•F•‡•Öi•Hy dˆóoŽ{‚¹rˆ½ed•¦‚à1•nŽµ••Š³1“äe‹H–¦‚Ë‹O’yine•‘•Ø‰¤–¨“s‰¤“•

.–¨’d.



‚Ü˜DŒÇoŽx‚¤–¨•ôv•‡‚Í•€ed(‹®gs.‚Ü‚¤•¶,‚Ü‚¤‚¤.).ƒi

–eg–Q•Œ‘‚–¨“¿“d–¨‰L–ìŽåc–¨’öcŒÌon”n—¬11 de‘e‚àns—´aŽµeŽÝo‰C—‹“d‚Î‚Ö

•Ù‚³ce•H’p•H’öŒ‚–¨‚¨Œo‹­“d•‡”J•@”W•d•‡“û•‘“–’n‚à‚â‚ð”@a‰¤”¥‰D“IŽµ’^Ž•Žå’“ŽÔ‚Ü“Ý“¼

“IVeŽXentŒvg”gen by *he celfu|ar , Organelles. •æ’pe wavy pre-

denŠTn ar•Xis one •uOf a rn’Iber of ch‚ÞacŽµeristic histo|ogic

’ûnding“š•[g˜A•E•I‚Ý‹ø?•E•‘Žm‚¤8•E)•E’ye‹Ée•Íc–ïŽ±aŽµiŽ²ofŽµ‚Ëe

Periphery•dthe dental papiila•ˆCOnƒZrasts•P•A‹Oe loQSe Ce11u-
\

iar inte•‚or. A nwhber of bloo‚«ves•˜els are seen in‘³e

Pe•Íiphe—‹a•@•¿ea—¼‘Dere fewer have been seen prior,to the

en$•‡Žµ•Z‚ÅŒÏŽå‰ò—‹Œ‚”a‰¤‹®Žè–·Žå‚à’p•@•œ‚Ë•‡•£’D‚¤1Žå’mee•ˆzone is•HŽ–—e‚à•J

–•e young o•×niŠŒbl—wŽµS begirl their organizaŽµion wiŽµh •e

ŒÊbsequenŽµ‚Öpolarization of•Ùe nuclei.‹Îe iniŽµial pre-

derlŽµin i’‚ef a`WaVy aPPearanCe•œ but is followed by the

young ameloblasŽµS;•@The ame|ob|a•¹i•dShoW a distinct

OrientatiŒÄof their‰°‹•–Qlei which i‰_disŽµal to the/ PreŽ°/

denŽµŒÜn•E Ad’d—ee˜I‚à•é•GŽÊ•A“Æ•‡‚ðo”¿a‰_‚ð$,‰Ÿˆóe‹T’Žp‚³–~‘¸•ê“×o /,/

be‹}n in–¨r—¿•¹e inŽµhe‹@Ž²‘ebe—‹of c•‡ll•Hayers of’^e\‰_Žµ‚Å“~Žµu’y

inte’yedi’^•E’^i‰_—Êncrease is:|o’à–¨Žµed only iri t•k‘dˆó-

Of earlyLŒÄe-denŽµi•ŽI b–Qis•ˆ‹TŽqrOutine finding in our',•Z•ASeCŽµio–Q.
•R

’^e˜Dcailoped border pre‰àenŽµed •Pby the pre-denŽµin•ˆWill

a•¾ume a•Œ’I‡ae•ˆregu’•shape with the ihcrease of the mat•³•Ä

ŒÇ‹T‚à“dŽÔ‰ò•Ûn•ôŽXeŽ²‰¨eq‘•e•E‚à–Q“yneŽía’Ç‚ŸaŽµionŽµ•Z fomŽµ‹ãe
•Al•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@–m

d‚³n–•n•ˆ E•E–|“d•ö•ô‘Ö—¿i–¨‚Þn •Œ1–¨g—eb•‡ˆ·nd‹Oe depo•d•Üo‹P•AŽ«
‚µ

Žµh•‡/dŽ²’P”¥ˆ¤•³’²’•Žµ•d”©•@a‘ÕŠ¥•dh–ˆbo‰¤‘ê•‡•¶W“y•HƒGƒS•‡‚àaŽån•B“×‰à

‘gowing‰_ŠAe—Z—¿Žµ‚Ë‚çen•ielƒmi’‚‡len(Ž¨igs.‰L9.,l“I.Žå

Œx9—^.



A—eŽµ‹ãeŽè•Ea–Pe•H‚àegŽån‰_Žµ•Z–P‰¤ne•ÍalŒÈ—Ûe,ŽXe pe•Ean“ç‚à

•›•›nŽµ•ZŽ“ofŽµ‹ãe‹Te—¦‰¤—¿“ñ•I–|’öŽå‚æ’^•Š—®on˜IŠŸ‚à‹T”ÇiŽ²“dŠ³(•r•Ç“{Šî

Ž²‹l—^‚ê•E•Ny•÷W—¿eŽa‘•’·n•É’^e•£Š“•Ee‚Ê•É‰_‚àee•E‰¤ŠŸ‚à

due/ to iŠ›invasion•fa—Zdisrup—´on by coŒÇPOnentS Of bŽãh

epithelia‰¤andŠueS•IChyŒÇal origin,

The ename•Hwill •Œini‰òally be\ deposited in the region

Of the fi‰Lt dentih an—yp‹`e-dentin/•E’pi•ÍPOint iS opposiŽµe

Žµhe area pf high relief of’^e\enŒÇ‚Ýorgan;•aom˜Nhis

ineis`ai edge or c–Qp•T tip IocationŒ¾the subsequent minera|iŽ{ˆê

Žµion••‰¤ll spŽíe•nŠ³i•Œa”Qn•ˆ•x‚ß“dŽÔe /‘eongŠãe—ìid•F–¨e‚º—³•òe‚Ü‚ê‘Õ•H”ï

enŠcel e’àŽåŽµheli’^•E AcŽ²al‰¤’pŽµ‚Ëi‰_pŽí•BcŠŸ–¨i—‹•ˆ•Â“øe‚³-dime“ø

˜Dio”¥al’Ûd` calcification progresses in ail/ direcŽµions•go‰B

’^e/ first mineraii`zed•®ea. The inducŽµive proces’‚e•˜ are

‘‚rOgr‰ÜSively directed in lateŽíal and \apical directions,
1

$•ZŽµŒŒ•É‚àa•A”•Ve of”Ú•FW•Ú‚¹cnŽµ•Z’È“äŽµ‰_be‰_ŽånŽµ‚é’È•á‚¬eŽíe•E‚àŽå•n‹‡

•ØŽµh‚µeSe /•„’¼e‹®•|–]•EŒh•d‰_“y•Ç•e‰¤o‰ŸŽ²•v‚ày—Zuc•êe‚ÖŽåŽ²Œ¬
•R

ences•ˆOn the adjapent‰•|Is qf the imer enamelˆótheliuŒÇ

—Z‰¤c‹ã‚àeco•Ãe–²r•‡ˆê•à•‡‰¤o‚à•HaŽ\‚àS. •P•@ŽXeŒÇiner‚Ëi•XŽµ‡bn proces‰à

‚Þeg“y”µinŽµ‹Ånew•L•Eea•‘a—ì”Á•Í‰¤‘diŠµal•Üe•°•‹n o‚¬c•Øci‘gcŽí—A

”µon becom•}sŽµhicŽÔŽ²r W‰¤th in’beaSed deposiŠTonJe—‹denŽµin
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Of•¥e demŽµal pa–‰illa begin to differentiate into odonŽµo-

blasts.•dŠ³rge•pell nuclei a•}e visible in thle qe•H1s which

have not yet al“¼ned themselves aŽµthe border. of•Ùe- Pap‰¤11a'

•Ùe nuciei ofŠT’öime•} enaŒÊel epiŽµ‚Ëe|ial cells are c•ŠnŽµra’Sy

l•Z”N”a•ëd,”–’n1–ˆ—®ŒÄ‚ð•Ú•‡d‰¤‰_Žµ•F•Hƒ†ƒ_‰°S‰¤‚ð‘eaƒZed by‹T•Œ‚àtiŒÇe •fŽµ•Œ‹T‚à
ƒ‚•@ƒm

the cell‹°•@are a‰B‡ˆ|oblasts.

—‹ƒG‚«‚Ñ”Á•á•@•‘ƒ‰ƒ‰Šñ•A

•m‘YŽíŒ]ŒŒ•‘“y•Ç
•ð‰T•Í•@‰¤8•Ÿ—¿—•“Ô•Í
’y‚«‚Ä‚ËƒmŠî•@Ž²•Ù•Ö–EŽåŽ²‰¤‰¥•PŒ‚ŒÏ—ep‰¤d•@ˆê•@•@•@•©7

Magnifica’ûom ngO•Ä‚Ö
SŽµa‰¤n•Í•@”¥e‰B‹}‚àQXylŽåŒÇ‹T•b‚©•¢o‰_in

The border ofŽµhe na••OW band o•ádenŽµin is sli‰_htly‰°Wa’@

‚Ü‚ênaŒŒ•x•‡.•ˆ“dŽÔeŠÓ‘êonŽµ•Z‹ž‰¤a–ˆŽµ—ea—‹e •E‰¤n alŽågnŒÏenŽµ‹T‚à•d‚Ëe

Periphery of‹Oe denta| papilla(WiŽµh”Áe cell nuc|ei

pola—‹‰¤—‹e’`ŠÏ‘Šay•ÇŒTŽ²Žµ‚Ëe denŽµin.ŽJe•fp—‹e-‚Æ‚ßelc‚à1a—eŽµ‰_
•ã

COntainŒÄcleiŽ²ich are in the proc”JŠŸOfJdis’ylŒÇi–•‹p

–¨e’^—Z’nŽåŒÇŽµ‚Ë$–§‘¢•ã“ys.•@•@•@•@/‚µ•@•@‰¹•@•@•@•@•@•@•@•@•@,

‚¤Q‚¤.





‹ž‰¤GŽ“”Á•álƒ•o.•ˆ•ˆŽè

ŠÓ—Õ•ê•X“ñ•d•Ç‘Y“¶Šî˜A—•
•ÈŠ•‘‚•M•‘8•‚e•‡“_–¨
Œh‚©o‚â‚ß•@‹~•n’“’Ùib•ë“yˆâ•‘C•u—epid

’^ag•E‰¤fica—´on•Í•@‚¤‚¤‡]

StainI He”jatoXylin and Eosin

Thi—eI section i•dunique in that it pre—eentS a’ˆO•MS SeCtiŒÊ

ofŒCe enŒÊel oŠ…an where the amount of dentin dlePO•˜ition
Žå•A

is alŒÇOSt uni’ûm. A thin band of dentin is |oCated be-

“¯•ün the co|u‰Bn“äCel|s of the aŒŒe|ob|astic a—Zoƒmdonto-

b’nŠ³—»c •f•H’ö“Ö•‡Ž•. •ŒŒCe•¹”ŽaŽµ•iŒÈnŽµemedŽå’²i—ì‰€eŒÜ•d1y visi”Çƒme•‘

Žå‰ä”XoŠØ‚âra“o—³‚àe•x‚ÊeŒÇŒÊy/se•ZŽµiŠñn‰_in—Zi•Z‹ãiŽµ‹®“ñn•ZŽµ•E•¦‹ãe

denŠTn“šuŽí‚Åac—³‰¤—esoŒÇewhaŽµ•÷‚êdulaŽµing–¨ŽµŽµhe“ñ•d•xele‚àla•¹‚à‰¤c
/

‰¤•EŽµe—‹‚Å“¤ce.

‹®G•S”Á•á‚Â‚Ü”·.

—H•Á•dˆÍ“ñ•d–L—¢Œ\•‚’“
AŽÇ•‡•M•@‚Ü6‰Ü•fs
–¨•›•›ŽX•‘Žæaxill•»’@‚«enŽµ‚Åal•@•H‹Pcis•‹Ží
”Á‹›“‡•Eif‰¤c•ïŽµŽåcn”_•@“I0‡]

”nŽÔ–~‰¤n—ì“QŽ²’öŽµ•Z•üylin•f‹Tndˆ¸o—ein

A–|all |ayer of enanel has minera|ized“ªtne- incis”ú1
/

e‚«g•‡of the•ˆŽµ‚Ìoth gem. The interface beŠàe•¹’ne dŽ²tin

•u•£d enanel bec•IeS quiŽµe sŽæOOth subsequent•®—‹he mine’oi-

izaŽµion of both”_•@A iighŽµ-SŽµaining band of p•ge-denŽµin

•·’¼Žåx‰¤‹ðŠ]“™•d‚ËiŽµ‹}‚à‹bgŽµheˆó”¥Žµ•ZuŽíofŽµhe c‹Ž”Ý‚Ü‚Åie‹à

‹›‘\˜I“Ç”j.•@–§•q—e•@“dŽ~e‰à•@‚àeŽµw•‡•‡n‚ÄŠàe odo•EŽµ•ZblˆáŒ›‚à“š•@‚Ó’Ù•@‚à‚Êe de‚Ê—®•E.

‚¤0‚¤.‚Ö

•a•@•æ“ñŒ¾•̂•̂•õ

•A-•æ;ŽO•ã

ƒ m • A





“ï‚³“ù“Q‘è‰¤Ž–2.

‚è‚«‚ÊŽµŒÜ—´eŽ°—h‚ê•n˜f’ö‚à J•b’£”X‚àŽå‚Ì‰ò

A•x•‡•Í•@‰ò•ê2ŽÅ–Q”i”p•`
•¦•›•›‚âh•ö•©anŒu‚à”¥•H•”•Ü•‘“û‚à•Ã‰¸l •ö“û—È—eo‹`
˜N•ïgni‘gcaŽµ‰¤on’†“I0‡]
Stain•ÍHematoxylin and Eosi’×

’pe dentino-enaŒÇel junction is c|early visibie inŽµh s

secŽµion with a narrow, buŽµ‘•eli-CaL|cified band of ena‰Bei.

All of theŒÊelobla‰àŽµic nuclei are distaliy |ocaŽµedŒÇd

’^e gŽµraŽµum intermediu–Pis only several laye–|thick.

‹Î‰¤ŠÇ–¨e•ZŽµ‚Üo•E‰¤‰à•@’È“ïiculŽµŽµ•Z‰L“Ï‚ÛQ—yŽ²c”O•‘•@‰¤n‚¤‚Êa•êŽµ‹ãe

“¼Œ‚•ï‰¤•‡‚Ü‚Åi–OŠàŽ¯•E•¦–H‡…c˜D–ˆ‰_•@•‡iŽ–‚Ë•‡‹`“I—üVe‰_ŒÇo‹`‹à•Z‘äƒZ‚ËeŒÇin-

eralized tissue. or |eaves tooŒÇuCh which resu|ts in

tears during secŽµioning.

•w“I”Á•c 1’d.

Ž°e•Í•@•I‹r–ˆeŽ²
‘\•Z•ZŽµh•Í•@•÷ŠÏndibuƒ†a•á•@•J‚Ì’^Žµ’…•ï‰¤•@Ž–—Z•‡i–¨oŒ‚

”•agnlf‰¤caŽµio•”•@‚¤‚¤‡]
Stainl Hematoxylin and Eo‰àin

•x‚Ü‚ê‚³’ÍlŽå–§‰_—®oˆò—Z‰ò–²—‹•›•›eed‚Êo’Ì‚à‚Ë•‡‚íeig•ãof•E•H‰¤—ef e—‹

ŽµŠñ•‡ena”•1 o—‹g•nŒÇ‰¤n‰¤aŽµe‹f“y‰ò—Z–ì‰¤cal d‰¤“I•ZŽµ‰¤ens.’ye

‰¤•\iŽµ‰¤al enŽ²el of”Áe–ÕgŽåŽ²i‰à1•›•›aŽµ•Íd“ÖŽµŽµ•eêa‚Ëeig‰D

’^in‚à’Û‰¨of p•Íe•êden—©‚êex•o’Ê•mieŒŒ1y on‚à•ZŽµh 8iŠÏ•J‹®

t‚Êe‚Ünn‚³r e’““Æel’LŽå—Z‘¨‚Ü‹[•E’ye /‘•1Š¦Žå–Èˆ¹ŽUŽ²p—‹cˆ¯Žã“d

—ZŽB‚Þ•F’¬Ž²ee‰ Žvc•ßŒ]Ž²“ç—ì‚Å˜A‘‘‰·“E‚Ü‚ê‰GŠÛ”©˜A•Ú‰¤cŒÇdiŽí•J‹@

ŽµŒÜ•Zn.

‚¤07.





—‹ƒGG”¥R•o•P‚Ü’Sƒg.

/•R‹f–÷iŽµ‹®1i•Ã
/_•”’Ù,Ž–•ˆ•@–Q•ú“d

“Io•\•¿•@“I–~’Ð1’n—wŠÃ‰•ŠŸ‚àP•ÍiŒÇ•n•xƒÁ‹î‰¤‹}Ž–

•AŽL•n‰µ‚Ü‚Åica—®o‘¦•@”­‡]
S‚ÊinŽè‹­eŒÇ”aŽµ•Z•í1in•ˆand—‹o•f˜I‰¤n

•e—ínŒÇel depo•ÐiƒZçaon is noŽµevident in thi–¨•ˆSec”¥on•œ a|Žµhough

’^e•‘p o“¶‰Ìe deve|eping cusp conŽµains\ dentin.’^e/ tip

11e‰_Very CI–•e to the ouŽµer enamel epiŽµhe|iu‰Bi•ÖeSuiting

in the pfe‰_e–Qe Of only a narrow band of sŽµe|late reticu_

Žå’²ŒÇ‚Ü‚ê•ZŽµ‚ËŽå“š•@’¥’“ŠØ‰¸.\

ƒZ—Ê–•”Á•á‚Ü•I.
(•@•@•@•@•@•@•@•@•@•@‚µ

‰Ü’y‰µ‚µ‰¹“f•¾Žµ‘Þ•mŒ\“y•ÇŠ^‘Y
/

Ž°•‡ˆÓ•g\‹T8–Q“d‹a•A
’yoŠãˆê”Ç•n—Zi’n‘d’‰‹`’y—epŽåd
”•agnificaŽµior•Ä•@•¶yOX

SŽµain•ÍHemaŽµo–ì1in and Eosin

On y a thin“]—Zof mine—¿lized tissue is pres“çŽµ’…yet

Žµ•Œe distance b’öŠàeen the outer eninel epitheli‹rand

‰_tratun intemŽ²iun i‰_negligible. The•Œra’mn inŽµe’S_

•½ediun contai–Qit‰_uSua| number of cel1 1ay“dŽ•. bu‚¹t‹®

—ZdŽµh o‚´ŽµŽž˜@“¼11“o‚àŒ˜s•‡Žµicu“y’n‰¤ŽºV•‡•¶y—e•‘ƒ†‰¤Ž–‰¹ŒÇo—Zˆê

”£‰§åQ–›els•EŒÊ‘ˆy•d“d˜D“ÝŽå’£™òe•ˆ‚à•®“dQ‘ù‚à‚Ëe•d•‡“û‚àŒ}˜Iac

•qd‚Ë”X’†Žµ“I“u—y•Pou•é‡a‚³n’Ûel e‚©‚à‚ßeli•E.

“I9.
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‘Â•ÇŠÔ
“¼•‡ˆÓ•@2•\••ŽÅ–Q—Z‰Ú
•¦‚ßoŒhŽq•Randibu|ar CeriŽµrai rncisor

–Q“[if•ŒaŽµion•Í–ˆ0‡]
SƒZa‰¤n•‘•@”¥eŒÇa•öoxy•Hin‹}nd Eo—ein

A s•‚ooth. rounded en•ï–Ql edge is seen aŽµthe tip of the

developing..cusp.'•EƒGn proc•‡ssin•¹, the aŒÇe|obiasts‘²e

SlighŽµly displaced froŽÔthe ena–Ql, 1eaving a s–Pall space

beŽµWeen. •f•Hn‰Ìi•¹•@areaL•f the Tomes. processes of the inelo-

“d•ñs’®‹}’Ùvi•°b—Ê‚ð.‘‚‚Ë•‡y‹}Žíe lG”Xa•Â‚³d aƒZ•®=ŒÊgle wiŽµ‡dŽµ‹ãe

’ö‘e‹àlo’ÈaslŠ›i•EŒÊ‘ˆundisŽµurbed si:ate.•@’^is relaŽµionship

‰¤–¨Vis‚Ü•Œble inŒÇuch of’^isŒwe•ZŽµ“yon.

ƒm

—‹•H“I”Á•á•PŽm”NŽq.\ •Œ

’È‹À•‚˜j“f_ŽÔ˜K‘Â‘Á–L’†‹Ê‰¹‰°’U•TŠŽ•vŒl
/

A’Õe•Í2”¤‚±‹H–Q“oŽ²
“I”à‚©•Í•@–·axill•›•E•u CenŽµ‚Å’“1—Ê‚êc‰¤“šo—‹
”••J•wifieaŽµiom•@2•›•›‡]
SŽµ•nim Hematoxylin a—ZEosin

‹Oe amelobla—ì‚àic layer of the calcific tip shoŠŸ“Ônifo‹Î

POlarization •AOf the ,nuclei•E’pe stel|aŽµe re—®•›iun is

narrow and the `OuŽµer enamel epi’^elium is in‚ÊcŽµ.‹Oood

VeSSeis `are locaŽµed wi‹Kin the dent•nl sac•¬a—Z,eXtemal

to the epithelia| s‰Ducture‘š•E At\ this stage of deƒUe|Šïp-\

’ž’ˆ“û‚à•@•á•M•‡‘¸‰¤’n•‡l‰¤al lŒÄe—‹“d/˜DŽåe ve‘]‡X’à•He‰_•‡•Â”~•Jach •‹Žµ‹ãer‚©

‚àuŽµ?o–Qide•¶abƒ†e•n˜D‹›‰¤Žµionaƒ†c‹Tlc•´icaŽµien‰¹W“ålŽµ”ú“x•‡•A•d‚ËŽ°,

This minera|izaŽµieh—¿ill impingeŠ…on the de—Zal sŒC•ˆŠ|e‘l•œ ,
1

‚¤‚Ü1.
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’wa•Oni fŽå”XaŽµion —wCenŽµ‚Åal•@•Hncis‰¹o—‹3oX
‰_Žµain•é“Q•I‹TŽµ•ZXylin and Bo˜Iin•ˆ

•›•›‰~

ŒÊe four layeŽ•Of the enamel organ are si”Ç‰ïŽµ’öd quite

clo8e•@Žµ•Z•@each other inŒ€ne area of tonsiderabie ,Caƒ†cifica-
/

tion. The disŽµance be•‚eenŽµhe outer‰¹ŒËnanelˆ¸‚âitheliu’y

ŠZ—ZŒÊel‚ßlasts is occupied by a normat˜DŒya•im inŽµ$•Œ

–Q‹•“y•ë‰B‰k‚êd“ña•d•ÅŽíŽí’I•ŒellaŽµeˆ¯eŽµicul•E‚Ê•E“o‰¤“IŠ³ves—eelŠZ)/

—KeŽå’²“Ôl0—ìe •›•›‹`Ž•aˆ¸’é—Z‰–•ZŽµhe o‰ãŽµer“[•¦‰•“d“y•‡’àŽå’nŽÔ‚¦u‘e,

•Œnd’^–¨reSul—´ng disŽµŒÏee to the amelob|–±tie lŒÄŒÄi8

•E•Ha‚â‚Ü‚â‡ˆ1y s•¿a•Hl.
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‚¤•@/•@8

‰Ã•@Žq

1.J Maxillary Cen—´al‰¤ncisor

2.•P‹îand‰¤b”¥lar CenŽµŽíŠÊ1 •P•Hnc‰¤soŽí

•A‰°‚¤•E”•’È‰¤bul’×’SŽµeral•Hncis’¬’Ûd FŽå‰LŽµ“I1ar

Ž„; ‡ba‰M1-1aryŽ¨iŒqŽµ˜Yola‰¤

Ž–.“PaxillaŽíy’ÙŽµeŽ–•ÛlƒGnci“šoŽí

‚³•œ”•ax“y•Hla‚¬y C–Qpid

‹œ.•f”•Ž²ŽÔ11•q“Ö‰¹Sec•›nd•üolar

8. Mandibul’•r Cu‰àPid and Second Molar
\

I•@/•@•@•@•@•@\

I \/•@/

•A •õ

•T

1
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•ð1Žµerma‚àe Order of •önitia|•@CalcificaŽµion

CenŽµ•xal

•Hncisor

LaŽµeral Cuspid

•Hnc“y‰_oŽí

FirsŽµ

M01ar
•P•P•P•P•P•P•P•P“ñ•@•@“ñ“ñ•@‰°‰°‰°•@_

Se•›•›nd

M01ar
•P•P•P•P•P•P•P“ñ•P•@“ñ“ñ“ñ•@‰°‰°“ñ

—üaxi 11ary

Œèandibul ar

Œù•ˆ•ˆ•ˆ•ˆ 6

‚¤•@•@•@•@8

l.—Õ‡]illary CenŽµra•H•@ƒGne‰¤sor

2. Mandibular CenŽµra|•@•Hncisor

‚¤.•J•nxŽållary F‰¤–QŽµ”•o•Har and M‹T‹­d“ybular•ˆFiŽí•¹Žµ–·ol‹}r

•¶Šg’£Žållary‚àaŽµeraƒGƒRnciso‹`

5. Mandibular•ˆLateral In6isor

6.Žæaxillary Cuspid

7•œ•@Maxillary Second Molar

8. Mandibular Cuspid

9. M•}mdibular Sec6nd Moiar

••8.
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A•nŠ³in Wee“ŒŠ³•@•Z•†ˆ¸“û‰¤‚ài‹Tl Calc‰¤‚Ü‚ÜcaŽµien

”••ð‡]•H‚à•dA•ÅY

central

ƒGnc‰¤Žºcr

‹ÊaŽµe–áal

•öncŽå—ìor

cusp‰¤d

’owee‰L•ˆ•ˆ•p•ûŠ›ee”æŠ]•P•@•@’@wee‘ïs

”••ðND•HBU‚àA‘ü

Ž¨ir˜DŽµ

˜Ne•H’ö‹`
•P•P•P•P“ñ•P•P“ñ“ñ•@•P“ñ“ñ•P“ñ

‚Ü‚¤Week—ì

Se•›•›n”a

“Iol‹T‹`
•P•P•P•P‰¹•P•P•@‰¹•P•P:•P•@[•u•P_

‰¤8•@Š›Œbek—ì

CenŽµral

•Hnc‰¤—ìor

‚àaŽµe‘¸–~ƒG

ƒRn–¨“y—eor

CŠT—ep‰¤d

•P•@‰¹_•P•@_‰¹-‰¹“ñ•Z•g•v•@•v“ñ‰°•P‰°

’owee‚½s•@•@‚Ü6••e•‡’ŽŒê•@•@19–Qek‰_

‚¤•@9.
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Second
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OŽíŠ³e•ÜOf CalcŽåfica—®on o•Â–xe•Ù‘¬Œs‰¤l•H•ïŽXMolaŽíCusDŠQ

FirŽºŽµ•@–·01aŽí

Ž²e‰_‰¤obuccal Cusp

(P•®ac•›ne )

”•esŽåe•HinŽº’¬al C–Qp

(PŠÑo—³ocone) •r

‚©i“šŽµ•Zbuccal Cu‰_p

‹ÉeŽµacone •r

D‰¤ŽºŽµ•Zlingual Cusp

(Ž²p•Z•Z•Zne )

–Q—eieŽ²•›•›al Cusp

( P•‡•¶acOne )

–Qs‰¤‡@ƒ†ingual Cusp

(•Â•‘•ZŽµ•Zc•›ne )

DisŽµobuccal Cusp

‚­•[•‡‚¹a•›•›ne )

Di—ì‘•–s1ingu•ï‰¤C–Qp

(”¥y–ìo c•›ne‰°)

1‚¤wee—†“¼

19 weeks

20•@wee“Ös

22-26 wee“Ôs

Second•@‹îolar

18•@weeks

22•@weeŒys

2‚¤•@weeks

2‚¤-27 weeks

‚¤20.
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OŽíde•Üof C‘dlc‰¤“¹–‰‚â‰¤on•d•ó•ã•c—ü•¦ndibu‰¤–~rŒÓe•H”ïr c–Q–Q

Fi‹`sŽµ•@•ü•‹1ar

Me—ei‡‡buccal Cusp

(—‹Œ‚‡‰Žµ•Z•Z‰¹on“yd )

Šgesio|ingual Cusp

(ŠŸe‘î‹}c•‹ni•F)

Di—eŽµ‡‡‚à•Eccal C–Qp

Žî–L–ì•Z•Z•Znid )

Dis”|’ningual C•¡Žžp

(•Õ‹@Ž²•›•›nid)

Di•‘‚à“û—ÊCu‰_p

(•Ü‚âˆ´•›•›onul‰¤d)

˜Ne$Žåe‚àucc•ïl Cusp

(P•½Žµ•Z•Z•Znid )\

Mes“y‡…1ingŽÖl Cu—ìp/

(–Q‚à‹}conid )

D‰¤sŽµŠù•™ccal‚«usp

—Ðy”Ç‡‡c•›nid )

DisŽµ‡@1inŽº’¬al CuŠ]p

(—•—´‚àoc‡@nid )

Di—eŽµ‚ðŒŒCu—ep

(”¥•ô•²—eonulid) /

l‚¤weeks

•‘9 week$

20•@wee˜I‰_

23 wee–Âs

2‚¤”_27•@weeks

Se•›•›nd•@˜N01a”Ö

19‚ðwee—•s

2‚Ü•@weeŠo—e

2‚¤wee–Âs

25Ží28 w’ö•‡ks

2ƒi28‰¹Week—e

‚¤21.



’^e’ûtal teeŽµh deve|op in what i5 a very favorabie

environme—–“‡•œ•@Œ¿’Ùing crown deve|op–QnŽµ•×•@Žµhey are not

—‘b‚³‰¹•‡cŽµedlŽµ$ŠÓŠà‹Tneo–QIo?‹}ƒGƒSacŽµ•Z‚Å‰_‚à‚ËaŽµwould‰_eŽxve‚âe

i’yPinge on tŠà“{IenViromenŽµ•E•Hn fac‚à.the growŽµh of the

teeth is t–Q‰é‰knS by Which the su’^ounding areas are

changed,

FromŽ²e•ã•®mentS Of initial odontogenesis•‘•@th\e teeŽµh

1ie in p?“oi—®Ž²•ëOf freedo’@from the encroaehment of oŽµher

anaŽµo’Ùc e–Qi—´’È. :‘ìycisa11y or occlusaliy, the oral

epitheliu‰Bis—£ff•®entially growing awayƒmŠ•om’neŽµoo‚àh

germS.’n•‡b–Q“çl and lihgual or palaŽµal epiŽµhelium, li•X-

Wi$e, grOW•˜ aW‰y. fro•E‚àhe expanding teeth. The alVeo|ar

bone is•ˆSeP•®aƒZ’‰d fro’ythe youngŽµeeŽ²by the cormecŽµive

tissue of the‰m‡†nŽµal sac(Figs. 102.,103.,1’†y.). In addition

Žµo apicalŽ²ne•Â–¨Š¹CCal and lingual proce‰àses of the a|veo|us

may be preŠŸnŽµ”_•@ŒÊe thickness of‹Oe denŽµal sac is re|ativeiy

unifo‹­n in a“øŽ]eas which are surrounded by bone•ãAs bo‹O

Žµhe tooth’Ûd t‰¨atveolar proc”£SeS•ˆcontinueƒmŽµO grOW, this

d‰¤ŒÏen–ˆio’²•ß’^a•x‚Ý—ì•ïlŒÇosŽµc•›nsŽµanŽµ-•‘

‚Å‚Êe y‡‡ungŠ|one of the alveolus -is high|y ce|lular amd

isŽµhe’Ø–šret @‰ apid pro|iferaŽµion of•fand deposiŽµion byl

the osteo•BiasŽµ‰_•×ig•E 150).’peŽµissue is highly labile

Ž²d oneŽ«impŒ‚esSive vascularity•œ•@SimilariŽµies exist in

the bor”¸o‰Ýbo—³“øprimiŽµive denta| arches•EŽXe bone•ˆthaŽµ

1ies cios“¼—³to’ne developingŽµeeŽµh wi11 resorb as the

teeth conŠÏ‘ªe‚¹O grOW•E The bone atŒ¥e periŒÏeter of‹Ke

‚¤22.



ja–QisŠTe siŽµe of ac—´ve periosŽµeal a•ZŽµiviŽµy.

’ye‘eaxŽå‰¤‰¤•qŽ•‚¹eeŽµ‚Ë‹be–¨eparaŽµedŠ•oŒÇŽµhe’ön•«a•H‚Å‰¤•›•›r

by an acŽµiv‘Ó•ˆregion/Of•A PalaŽµa| bone. gr6wth(Fig. 151•‚•@”áe

maxi|1ary\Ž²Žµerior•EŽµe?Žµh are bordered apically by aŽµhin

|ayer of- bohe, butŽµhe perio-SŽµeum is f|uorishing andŽµhe

di•ŒŠË“Ý‚µ‚àŠù–ñ“ç‚©Žç’†“ˆ–QŽXƒGƒSl•‹‘•ˆê–AˆªŽ„ap“ye•gŽµ•Z‡†Žµh•®–O

‚Ünc–]e–±e‰_Š³Š|•‡Žµ•ZŽµ‚Ëi“šgrowŽµh•Í

Theƒmbone adjacenŽµŽµO•fŽµhe–ëandibularŽµeeŽµh possesses

Žµhe•ãine propensi\Žµy for growŽµhŽµhaŽµis•ˆSeen inŽµhe maxilla•‘

’Ie bone is highly -Ce|lular•ˆthroughouŽµ‚©ƒmand remodei‰¤ng is

COnStanŽµ•EŽXe extemal surfaces•ˆareŽµhe siŽµes of rapid

deposition•ÍŒÇd the primitive carti|ageno–Qpreoursor“o•®e

SOOn a•ˆecŽµed by the proliferaŽµion of bone(Figs. 152.•‘153.).

The bone which is adjacentŽµOŽµhe dŽ²Žµa| sac sho–Qthe

•xe—eu•HŽµŒ˜of—³“I‰_ŽµŽ²ŽµreVe‰Lal–•g•E 1•“)•œ•@‚Þe–ì’yl‰¤Žq•‡Š“Žµion

OfŽµhe bope at ail margins causes bone gro‰H‚àh to•ƒŠ•’ne

den‚Ë| sacŠñ—Zile the eniargement of the beoŽµh g‰a.m•ˆC‹}uS‹Ñ

‹`so•½ion inŽµh‰_same areas’âig. 1”£.). un|ikeŽµheŒÇaŽµ•Bre

bone of the a‰a1Žµ‰kveolus•èhe young bone borderingŠTe

dental sac presenŽµS a Surface repieŽµe_WiŽµh largeáÉrrOW

ˆóace‰_ŒÇd o‘ù•ÍŽÔng‰_•ˆf•Z‡a bl•›•›d ve—ìs•‡‰¤sŽí—¿.‚Ü‚¤‚¨1••.).

The a•‚cal bone showŽumany large ma’^o••–ìaces with

’Û“[m”@‘Úc’Õ9f–Q’È’Š•Se–•g•¹•E 1‚¤6•E•Š•o•EŽXe c“d•Hlu“ñ

1•®‰¤Žµy ‡‡fŽ²—ì”\”W—ì–QŽåŠ˜riŠ›1e•F‚ày•Á•n‹‡‰¤v’ög•Ío‘¸‘î‚Ëof

Žµhe alveoi•®cre‰_t‘P•Kigs. 158.•E159•E)•E Bordered by an

/‚¤2‚¤.



ag”©re‰_si‰Lperio•ŒeuŒÇ•Z•@Žµhe crestal bone is the siŽµe of ve‰Ÿ

act”@e gro‹Åh in•f—Zich ,O—ì‚àeob|asŽµic ce|l bodies•ˆ•®e•ˆreadi’d

ev‰¤Š³eŒÇ‚à.

AnaƒZ•jica11y, SeVeral structures exisŽµwithinŽµhe

mandibleŽOand maxii|aŽµhat poŽµenŽµia11y offer•ˆreStricŽµions

Of growŽµ“ø•@•Hn ihe mandible, the mandibu|ar•ˆCanal is•ˆSuCh

an enŽµiŽµy. However. iŽµ1ies far en6ugh apica11y soŽµhat

it prese—Zs no hazardŽµO theŽµeeŽµh aŽµ. Thi—eSŽµage Of develop-

menŽµ. IƒZis bounded by its om periosŽµeum, and conŽµains

Žµhe mandi—Zl•®nerve, arŽµery, and veŽÔs(Fig. 160).—Õx“y•H

|ary teet‚Êare bounded apical|y by the an“øal f|oor, which

is IocaŽµed aŽµa near|y consŽµanŽµdi‰_Žµance•ˆo’^the denta|

SaC. PosŽµeriorly•Íthe pat“o‚à‹}i roof isŽµhe siŽµe of’^any

g|andnlar acini•fWhich ar•‡“Imed fro•E•ZŽµhe epiŽµhelium

in mu”XhŽµ‚Êe s–|e mamer as ,—we the ini—®•Ûl odonŽµogenic

Žµi—ìs‘¹e‰_(•¿–¨—ì. 161.•‚‚³2.).

ŒCe‰LlaŽµive freedom in whichŽµhe feŽµalŽµeeŽµh origin-

aŽµe andŽ²bsequen‘ey calcify, i‰_•Œmain‚Ëihed even afterŽµhe

iniŽµiaŽµion of rooŽµformaŽµion.•Hncreased dimensional growŽµh

OfŽµ‚Êe te’öŒ»is”@sorbed wiŽµhin the rapi/dly expanding ja–Q.

’^e epiŽµheiial m•qŽµuration andŽµhe vertical growŽµh of the

a|veolar p‚´OCeSSe•AS a|1ow for•ˆthe uninterrupted growŽµh of

the•@’ûoŽµn ger‘•S.ŒCe width ofŽµhe den‚Ël sac is main•ê

tained as•Ùe edjacent bOn–´undergoes consŽµant•ˆretorption

inŠ|e w‹be\Of increased calcificaŽµion of the.teeŽµh.‹fsŽµ

‚¤2•¶
\
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Of the tooŽµh move‰ØnŽµs are in |abial amd bucea| direcŽµio–Q,

and osŽµeocla“oŽµ•xare frequenŽµIy found in iŒŒese locals,.•ˆRest_

in‹{•fand reversal iines are ubiquiŽµous in their presence—Z’Šin

Žµhe alveolar bone—Zich is highly ce|lu|ar in nature.

‚¤2‚¤.



ŽXG“ù’“—¯l’d.•@•@•@•@•@•@•@•@}

•ðŽå‚âeo‰¤•Œ‚Å•@“oen‡ˆ•@’“$‰¤a—®ve•@Žµ•Z‚µ•œ•›•›‚à‚Ê•@‚«eŒM

•vŽ°’ö•Q•@‚Ü‚¤–Qe•UŒ‚
Ž²oƒ‚h{’©a‡]ill•Ûry‚àateral•@ƒGncisor
˜Nag•EŽå“¶ic•nŽµ‰¤om •l‚¤‡]

SŽµa‰¤n•Í•@G01dŒÇ”ï”^‹@Bl•›•›•E•@Žír‰¤chroŒÇe

The thickness of•@Žµhe denƒZa|•@sac is of a consŽµanŽµdimen_

•Œon•Ioin’ne buccalŽµO lingual boundaries•E /The apical

and iatera| bo–Qis highly ce11ular and |arg–´marrOW

SPaCeS are eVidenŽµ.•@’pe buccal alveolar crest is•ˆ–~n area

Of rapid bon•‡•@—£•£osiŽµion wiŽµh abundanŽµnunbers of osteo_

Ž‹’ö”l‘dc eel•HŽ–•ê‘ÙêGen‚à

Œ‚•H”ÕU“Œ“d1‚¤0.

Š^•X•¹
’‰••eŒ›•@“ñ–¦•@•¼’‰•šŠ¢—ì

“IoŽµ‚Ê‚«•@•J•nn‰kŽåb’^•³Œb•Ü•@CenŽµraƒGƒ\•Hnci‰_oŽí

‹Îagn‰¤–õ“Ý‚àion•Í•@‚¤‚¤‡]
S‘î‹}i‰ò—‹•@GoldŽXanŽ°“o|oom Trichrome

Highly cellular young bone is seen borderi‰¨Žçhe denta|

SaC•f•E The denŽµ‘esac surface is characteris—´c of labile,

iŽXa—Zre bone. •ð number lof ce|1 bodiesŽXay be -seen,, indi-

-Catin–¨Žµhe youŠËfu|ness of the tissue•EŽ“prowˆóaces are

pre–¨e“ï“_—Zich•ï”¥e•ˆ•Z•‹n—®guoŒ‚WiŽµhŽµ‚Ë–´Š³enŽµ‚æ‚µgac s‘\aC•‡.
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“c‰€‰€•ÞŒ—‰B’Í‰ñ•‘‰€“cŒ—‰€“c•}‰ñ–n“cŠc‰€“cˆ¨Œ—Žl‰ñˆê–â

•v–Âe–¨•@‹[‚âeek•yƒ••@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@—ˆ‰€

“Io–G•öáÉ“äil‰¤Œo‚¸‚«e“ûŽµ‚Åa‰¤•@•ænci“oo—‹
Ž²agnificaŽµie˜Y•@‚¤‚¤‡]

StainI Hematoxylin and Eosin

The apical bQne •fis much more acŽµive onŽµhe sur•d•Aace aLWay•Rom

the denŽµal sac than•eit is •}acing the sac. Ilarge numbers of

OSŽµeoblasŽµS•P ape aligned next to the periosŽµeum which sep-

•ÏaŽµes•@Žµhe nasa|•@Žµissue`from the oral area.•@Nasal or ,

•Íe“špiŽ–•ÛŽµ•Zry•‡‚â‰¤’ŠelŽå‹r—Z‚âbe—eeen a—ìwe1•H•ïs•ˆ“šeVeral

gŒiŠÏn‰al‹}r•ˆel‘‚æU•|—‹‰_oŒ\’nŽå—ìep‰¤‚à‚Ëe•H‰¤u‰B.

•\•HGUŒq—¯1‚¤2.

‘ÂŠ^’dŽåŠÄ–‰ŠÓ
•ðge•Í•@“Iwee‹•“š
Regiom Ling•‘|ŽµO˜Nandibuƒ†ar Cuspid

”ÁagnificaŽµion! 35‡]

SŽµainI HemaŽµOXy|in and Eosin

MeckelIs cartilage is presenŽµinŽµhe fom of‘ìnl a|most

round cartilagenous•ˆQOre. SurrOunded by a•uih; fibrous

COVering•E The bone in the•©area 9f the carti|age is quiŽµe

acŽµive. The histoIogic artifact shows adh’Ùence of o—¿eoid

With the periosŽµeum•ˆrather than tne/ caicified\bone.‹Îi•˜

i”úam indicaŽµion of‹Oe activ? grOwi;h in this•ˆregion.
•R•ˆ•ˆ•ˆ•ˆ •œ
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•ö‚Ë“Ä”¬”n‹rOf•@ˆŸ‹È“K•m
‹S•Ç•ù’‰•@‰¤‚¤–Qek—ì
To‹®‚Ê•Í•‘ndib‰ã1—Ér Lateral•Hncisor
’yg—ÚŽå‘gcaŽµion“o•@“I0‡]
SŽµ”ó‰¤‰ò•Í•Üe’yaŽµ•Z–à1Žån and Eosin

ŽJe $artilagen‡‡‘eŠ³•ˆremnamt is engu|fed in an area of rapid
Še•‘

os“d•ügenic proliferatiQn.’pe source of pri’¼‚àive mesenchysal

cel“¼OfŒ»e aŒQa sho–Qa rapid developmenŽµ(inŽµO•Pone of \

\ OStŠŸ‚àlasŽµic pctŽ²Žµi/al•œ•@Cell bodies may be seen•v Wi”Áin

’yan‰cOfˆêŽµhe yo•Sg OSŠ›OCy“¼”l—ZroughouŽµthe alveo|ar bone•E

Ž²‚«—ü•e–§1•­.•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@/

‘Y‘Â•c–r“ñ‘Â—Z
•ê•‡$•@ŽÅ“d–QeŠ¢s
Tooˆæ“×•@Mandibui•®Central Incisor

—Õg’p•Å‚ÅŽåca‚ài•Z‰­‚Í•@‚¤‚¤‡]•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•A

SŽµaŽåŽ²‚Í”¥e•E”aŽµ•Z”‰’dn and Eo‰_in•@•@•@•@•@•@•@•@•@•@•@.•A

–Qu|ƒZip|e re•¹ting and r—¿ersal lines are visib|e•fwiŽµhinƒm

••e apical bone.’pis is indicative of a highly labile

regiŽ². A large opening inŽµoŽµhe marrow spaces is oc-

CuPied by a lange vess61 whichƒmis•ˆSeen t”@yOu•¹h1. S-eVeral

are“ê•B Near t‹K’öder•Äal papi|1a•‘•@there is a divisi•AOn

•â‘Di–Oi‰_con‚àŒ‚‰¸ˆ«‚àed by the l—wge lum6n of the vessel

With“oŒÊthe‰BarrOW‰_Pace.

‚¤‚¤0.
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•W‰¤GUŒy‘I•@Žm”­.

0—ìŽµŠË’‰•ö–·‹¾˜I‘§’‰Œh–õ‹—

••—ì‹Þ’•ŽXŒè—Z‚àu•H•®•Ben‰Á•H—Ên•Bi—e•BŠ|
Ž²gnŽå’Žc’ö‘Oon•P•Í’d0‡]
S‚ÊinŠ–•@“Q–|”a‚àox‹~’Çn‰¸ndŒ—o˜Ii”¥

Seve–²‘e”ÁulŽµiˆê‰ò‰CC|e•ïŽµed osŽµeoc|asŽµic eells may be $een

in the boŒÄ•®‡ˆa adjacenŽµ‚àOŽµhe denŽµa| sac‡_ Reso•£tion

is a c•ên•Ïnuou•Ð•@feaŽµure of‹Ois area, due to the i’p.•ˆ•ˆ•ˆ•q •A

CreaSeƒmin the •˜i•Pze of the tooŽµh gem. Cell bodieb a–áe

p—£•‡—ì‘â’¹•Œ‚à‚Ê•E•P•ºo—}e‚à‚Å’Š•Ûyo‰Lng o•¹‚à‡ˆe”Ç–¨SŽµ•Íind“ycaŽµing

‰k”Ö‡ˆ“o•d•E$•d•Ü‡ˆ•ŸŒb‹f‹•‘\ŽíŠ¯‘¸‚ào”—s–·—æŠŸ‚àŽµion•A.

‰ŸGU•ÅŒ]‘Í‚³.

ch‹}•®–~‹×–Â‹×•u‰¹•@•Z•†, A •©c‰¸1”¸one

Ž°•‡‚³•@•ƒˆê‹BŠÈe‡‰Ž²
•‘”|ŠÏ–õ’ˆ•Ê‰Bi•˜•‡‰¤“dŠŒ’yndib—Z‰¹‹Þ•‘–¨iŽí”n‚àPriŒÇaryŒèol‹}Ž–
ŽJa‘e–ì”ú•õ’Ç‰¤pnƒ~•@–ñ•Z‡]
SŽµai•E•¶•@˜D01dŒÇanŒ¾•Ÿ1•›•›•E•@Žíric‚Ë‚Åome

ŽXe apic‘dbon”Ji‰àhigh in vascularity. Many ofŽµhe
\

•œˆê

•ZarrO—ÚSŽ²CeS iŠ|e fi|led wiŽµh he’^opoieŽµic tis‹»e and

ia•‚e nuŽ²ers o“†red b|ood ce11s are evidenŽµ•ˆ‚Óe

CellŽ²di“¼of‰ée •fosteocyŽµes are hard to distingui“šh.

a•˜Žµ–Qbeny ti“¼ue possesses aL great affiniŽµy for this

Œ¿‚à‹T•¶“ûŽí

‚¤‚¤2.
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–¨‰k•Ð‚à‡ˆ‰T‰°•Z•†•fŽ­ –Ð—³˜D1 Bo‘g’ö

‘§‹T˜YiêG‰L—Z˜U
‹…eg•Œn•ã—Hie‘e“IŠùaŒÇd‰¤—ZlaŽíCe‰ò‚àŒiŠÏl •ö’^c‚Ü’y—‹

Œ‚ˆ«•‘•c—ì˜IŒê‚Ó’ˆ•BSin•@•@•@•@•@•Œˆê‘æ

‚à•Ïge•EaŽí‚ÅoW“o‘\ace$•ˆ’é‰¤l•H‚àheŒÇi•®•BŽºcopic field‰¤nƒmƒm

a region whch iŒzapie“ø‚àO the incisor. R‹`‚à•Kg/a—Z

Ží•‡ver—ìal /1‰¤ne‰_•@a‘g•‡•@“Åvi‹•e‰òŽµwiŽµ‹ãin•@Žµhe m’×nŠ³‰¤Œl‘DŽå•®- bo•Ee‚Ö\

eŽè–•i“š•A•®eaŒ¾“I“ç•ËŒ©•H‚à1eŽXenŽµS•@”y‘dd ve“š“dels of\•A1‚¨ge•A

•H’^“Ç“ûal•@—Z–~ŠŸ‚Å’L•íi‘Õ•ƒ–Ñ‹T•èŠC•@‹T˜I’ö•W•ù˜A•g‚Ì—ì•ù•@‚à‡Q•@Ž²•ù–Qan—A

‰·‚Ü‚à’¸‰¤Œì“o•@•ê’úŽ‹•H.

—‹•d‚«U‘{“oŽm—^8.

Œ‚oŽX‹}—³i‡‡–õ•@o•PfŽµ‹ãe r.•ðŠŽv“I‰¤’ö“¤•@‚³•ÜeŒEŽ›

‘§geŽí•@2“{–Qe‘a—ª•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•A

ŠËg‚Ü•×–§•@”êj‹}’DŽ²‚àŽµ‡…•@Ž²e•X–e—ZŽåŽ²ƒ†ŠÏ•Ü‰Pe–QêG1 •öŒÊc—ì“º•Ü
•X‚³ŒÊi‘gca’ˆq•”•@‚¤‚¤‡]
SŽµaŒÈ‘¦•Üe’^‹}‚à0ŒqyŽåin“ûnd—Ú•›‰_in

An active perio—ì‚àeum is found extemal•@ŽµO•@Žµhe bone ofƒm
I

Žµ‹ã‘ä‹}lveol‘g—•Ž–•›•›ŠÕ‰_Ž–—Z‰¤le inŽµe‹Îall•S’n‹à–§•ð’Ù‹¶‚¤“š—¦

“y•¹alŒÇo”¢Žµdevoid of cellŒŒŽ]ele’yen’®•E‹OeŽÐ••a“oe•‡•‚

unaffected by the bone gro–Qhƒ^indicaŽµin“o–•at bio-•@, ,
\

cŒŒe’yicalŽíaŽµ‚Ë‚Þ’y–~n cell•E1a•Ü–²•®•‡—ì“™•û•‡‰¤‰_•‡•[‚Ü“¤ed e•Œ

Ž·e•@ŒE’ŽVe‡…1a—‹ŠÇ–ûne•@Š›•ê\ŒC–~•ó’“ŽÔ–A’r•@‚à‚Ê•@—w•@‰kŽå•á•Janc•‡•B
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”J‡‰—‹•ƒ’‰•K‚È•ë“û•A‚Ì‹M Žµ‹ã‡ˆ•@•ð‰¤ve0‰¤Šî‘¸•@‚³r‡ˆ—ìŽµ

–·–¨—‹•@‰_8‘N’¹eŠ^•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•AY

”_”\gio•”•@’È‹‘c•Š–QŽµ•ZŽµhe”•ndibular •ŒCeŒÇŽµ’n1•HncƒmŽå“š•Z‡a
ŒèagniŠoea‘îion•Í1•›•›‡]•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@/ •u

—ì‚à•nŽå•”•@“Qe’^aŽµ•Z‡]yl“yn and‘èos‰¤n

’Ie high celiular•ˆCOnŽµent Of the de•¡eloping \aiveolar `

–¨resŽµindicaŽµes‹Oe rapidiŽµy wiŽµh which iŽµis tevelo-

ping.—¶eas/ of recenŽµcalcificaŽµion are”@l•öowed •v’p_

•Eul—®ples of osŽµeoblasŽµS atŽµhe alveolar edge•u.•@•£e

Œb”ÉŽµ‘‚”y“ûa•H’ö•E•¶‘D–••@•óä••@–¨o•½‡ˆ‡aeŠÏ‚ày peŒ]e•¹•K“çŒÏ•ã‚âŒ–‘ëe•@Žµhe
l

•ïe‘ë‚àŒ•“y•@Š˜aŒ®, S•R•Üf‹}•êe•@ŽåŒ›•@al•Ro—e‚à•@‹Tc‘S—Êl•E•H‹}‚¬.•@—ì‡ˆ‡X‡‰•Ìa•H•A

muscle‰°fiber—ì‚Ö1ie e‹«‚àemal to the periosteum.,•@\

“ï“IR—Ú1•×Ž–‰¹

”[Œo‹™’×‚Ü‚í‚à”Ã‹}‚Å•ˆC anal

Š¢geŒE•@ŽÅŠÊ”¤IŽÅŠÔ•‡e’¾s

ŠËgŽåŽ²‹••×ic–¨lŽµ•Z‚ÊeŠŸŒÇd‰¤bŒŒ•g˜@e•›•›nd P”ú”•ry–Q1•®

êGˆ«—ì‹Þ‘ø˜^˜IŒê”Ç•B“ø•BŒÇ•B•@•@•@•@•@(
A cross-SeCŽµiona| view of the mandibular canal o–•ers

•œ‰°

an inŽµeresŽµing view of iŽµS COntentS.ŒÝyŽmcaily•ãthe“ñ

”Óndibular nerlie occupies.most of the space. wi‹Oin, the

Cana|.•@Red blood cel|s paLCk the thin-Wa11ed ven6‚¹S•@/

aŒQa—ì•@—Zile the thicker–Qlls of the arte‰Dsurround,,

—‘ˆ·y—ìPaCe.•ˆA periosŽµeum can be seen on three sideŠÆ\

efŠ|e canal. which is boundedƒmby an active`m‚¨rovy. ,

‚±•Ú‚é.
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Œ‚•HGU••‘l/161.•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@-

‘Á•‘•â‘Þ•m•g(
•š’¶•@•‡‚¤–QeŽYŒo
‹£•‡gio‘¦Œ‚a‹G•a‘e‚ào–·‰k‡]‘ëlary Sec•›nd P•³—ÂŽt–Q1—w
•Ragnificatio•”•@35‡]

SŽµainI HemaŽµ0‡]ylin _and Eosin

SecŽµions through the ducŽµs of the pa|aŽµal glanŠ³•d‚µ1\ead

Žµo’^e -aCini which lie betweenŽµhe epiŽµhelium and/ˆê•Khe

palaŽµal bone. Respiratory epiŽµhe|iu’^of•eŽµhe anŠàaŽR-

floor•ˆ|S PunCŽµuaŽµed by several glandular eie–QnŽµS Of
•œ•@•@•@•@•R

/

Žµ‹®•Ÿ‹×•d•EelŽå’ª.ŽXe•˜‚ÍŠŽaŽµ•F•Hgl”ú’¾Žv—ìŽí–š‹Ê•I–Æ•Üe pro-

—Z•‡•êŒ¿o•˜/Šãe ‡…‰T‹TŠŽ’öp•Œ‚Êe’Çl“Æ‘¸•@o•Œg“yn‹T‚àeŽ²ŒÊinŽµhe‚µŒRaŒÏe

manner a”l,‹Ke dentinogenic tissue.

Œ‚•H—eU“Œ“d•@‰¤‚ç2•‘

‘ÂŒ]•c’w—“”–‚Ì•éŽµhe P‹}•H‚ª•š•@•@•@•@•AJ

Age•ö •öŽè‹îŒÔ$\
‹£•‡gio‹­‹|•ˆ“oalaŽµŽv1Žµ•Z•R–~x‰¤ll•¶ry/ sec•›nd Pr‰¤ŽX“û•ëy‹î•öa•Ü

—žagni—‹icaŽµŽåon‚³•@2•›•›‡]•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@- J

SŽµainI HemaŽµoxylin and Eosin•@•@•@•@•@•@•@•@•@•@•@•@•A (

Higher•ˆmagnification reveals mucous acini ofŽµhe•‚)a|‹}Ž–‘ˆl

gla—Zs. This area is filled•e wiŽµh ducŽµat openi4gŒR•Hocated

Within a loose comective tissue boundary. Th6 duct•˜

cormunicaŽµe with•@Žµhe oral epiŽµheliu–QofŒ¥e palate•f,a5

–•e glands—¿e separated from the na$ai and si•íS region‰_

by palaŽµal bo‹Oe”N•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•ã

ƒG,•@•@•@•R

\•@•@•P•P/

‚¤‚¤8.
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/ƒm

O–Q\ofŒ»e ‡…bjectives of this gtudy wasŽµo assess the
)

Žíol˜SofŠã‹®—Z‹Þ•‘•ëe’SŽµ‹®‹‘a•HŽ–•›•›‚à—ì‰–Š˜a™òen‹}ŒT—Z•ZŽµ‰¤QnŒe•H

’ö’¼dŠÛ‚Ü‹®•ZŒÜ‚Ì•Ý‚¦ŠŸŽåleye‰¤•EŽ²’öja–Q•uOfŒ\‚à28 wee‘©oƒ†dŠ¯ŠwŽµ–Q

–Qre‹­“d•ˆ”ÇdŽ·Œy•pissues•ˆeXamined inŽµhis•ˆsŒŒdy. By thi—e
•›•›•@•@•@•@•@e

Stage, COnSiŽžrable mineralizaŽµion of the crowns of some

Žµ••eŽµh“ñ‚â”Je‘ê‹Te—Z•EŽ²–QVeŠÑ,‹Oey•ød n•Z•†p—‹ogre•É‰_edŽµ•Z /Žµhe

SŽµa‰T‚Ö•£yere’Ùe epithelial root sheath could be dem•Bn_

SŽµŠÑaŽµed.‰°

•ðcŽµording to p•xevious descrip–¨onsI th“Åfour-iayered

cer—®e‘elŠÕpŒ›—Z‹TeŽí–¨o c‚Ê“[ge•us•ïŽµ’ye—®–Q“I‚Ëe‰ò“Ie cŽ²‹R

ŒÇin•‰alizati•|ds ne‘Niˆªg CO–QPletion.•H—•huina–Q•f/Žµhe

Change‚Ó•PresulŽÔin the•ZŽµWO layers•ˆof HerŽµwig•Es epitheliaLl
/•@/

•P•P\

root shea”Á. •PSinceƒmŽµhis tiŠŸue–Qs lnOŽµ‚Åeadi|y, aVail•ïble

in the feŽµa| speci–Qns•œ eXŠàaCŽµed hˆÍ’ÛŽµeeth–Qre ex’Ûined.

ŠueŽµh—Z‚à‚Ë‰¤n‹¿c•J‰De“¼•Hy‹Xor’ped re‡‡•K•Í–Qre _c•›l•HecŽµe‹T‰¤‹{_

respective of age•‘SeX, Or•ˆraCe OfŠà‡ˆ PatiŽ«iŠß•ˆ‚Þl a—ZŒ¬

beŽíofJ•Íuc‚Ë”@eŽµ“ø,ŽµŽRe•ÍofŽµ—®—ìs–Qs•u •Z‡aŠàe pul•d•H‹Tn’Ž

fu‰La’Ènai regions, remained intact lenough \tOL Permit hisi;O-

1og‹Êc–~l‰¤nvesŠàga—®on•E•@•@•@•@•@•@•@•@\\  •A
\•A

•Œ/ ThG hisŽµO•égic•ˆSeCtions yielded c“çsiste”Ý•ˆresults aŽµ

Žµhe (aPical bo‹®ers of the developing rooŽµs•E \ Theƒm,highly

ee11utar•‘iŽX–Q‚àure pulp extended beŽµWeen the, Sides of the

r•Z•ZŽµ•ˆw‰¤ŠãaŠž‚ânŠàe•Œ‰¹•›•›n‚â‡] b‚¹•Hg‰_•œ•@ŽX’öde—´‚àa•H’öac•ˆWaS n•ZŽµ

—e—¿n•ˆ’Ù–•—È‹ÕŒQ•·Ž–‡_Žån“Ýc‹}—®’^g—®e—¢’ö•ZŽµŽµ’E‚àŠ|•‡‹»1•£1

bord•®i‰_”`’ÛaŽ²ic boundary not disrupŽµed during extrac-

I•@•@•@•@•@‚£“I.
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—®‘Ú˜W‚Å’@•‡—ZŽè•‡—ì.‰¹ŠãeŽX’d‚à‰¤“š“dueŽå—ìc‚ËaracŽµ•‡•³Š]—®cal•Hy

—§‹r“ª‰Øˆó/’dŽå•§‰·‰µ‰D–•‰ •E•H•×’Ù‚à•Œ‘D‹reOl•H•”—•‡†ŒÇ‹cb‘N”–‚Ì

–Q’örŽç‹®de—Z‰¤’e‚Ü“™‰\Œ¾•à•D‡‰,•ng‘¸“¿•e”£‚Å•ACO‘gc“ç‚à‹Æ’öŒ]•»‰L‹®

•‡ell—ì
‚±•@•@•@•Œ

•R•Â•@•@•œ-•@-•œƒ‹•@•[l

–¨heŽáe

‚­‚Ü“¿/—‹e•I•Â•@‰_‰ŸŽXgŽµ‹®•®ea‹›‹ãyŒ‚’ö‚ÅChro’E“}c•apear‹Tnce•E
•u\•@•@•@•@•@•@•@•@•@•@•@•f•T•ˆ:•ˆ•ˆ‚®

cell“dŽÔ‡ˆ—ìe‰ŸŠ|aŽµed-••Om\Žµhe‰Ÿe-denŒ]n by a•¹i–Q‰¤e

•Œ‹œ-‚©‚Üe•×‰Jb•H’ö–ˆ“¼(”Çgs•E 16‚¤•d1–ñ•EŽå•ˆ‹Oe bŒÊd •ZŒÜ

“³d“×•÷Ž{r“Ï•·’Bˆê“•n—®‘cwide–Q”asŽå‚àapproae‚ËesŽµ‚Ëe apic‹}l

•à‚àenŽµO•} the rooŽµ•ˆ•@narker sŽµaining denŠàn lie—ì/ eXŽµernai

lŽµ•Z’n•‡•ŒmŒÇŠÊe•Öali“n‹T•ïpre’²den—®n•Ea‚âŽåŠÛ

‰¹‹Oe exŠàe’p‰‚‹qŽÔCŽƒ•½d oƒ[Ž‹e•¥/ devŽÔo•‚‘Â“I‘¨‚Ü“o–ñ‡a•R‹®

‹®’e‚­ŠÙŽå‚Úe’d“IŽµŽmn—Zc‚ËŽås lŽåŽ²p•E•H‘ö1ŠŽy by oŠ³on“¼bl‹}s“¼•E
‚µ

‰•—X‹óŽÔ–|d•H“[ŠA•Ãl $ide•Íare b•B•Ended by’Še ce“y•HŒDof
l/•@•œ

•“‰Ø’†g?•á•ê‚Ó•‡li•Ø•‘•Z•ZŽµ—e‹ã‘äaŽµ‚Ë”Ùg”lŒ¾‹‡•E•E“Ý‚é•E)•E’^e

•T•Le•ö\‰¹•¹‰¤ŽÔ•´‹Ke\Ží•Z•ZŽµäÝ•ŽeaŽ²ŒÇay‚à‡† Seen e“×—ZŽå”¥g

—ô“™•¼‚âeŽ²•Ä‰k•£‘ël•Œ‰·•Ç—Z’nŽ²Q—Z•‡Œ‚‡‰’e—ZŽå‰¶l

‹®Šy•¹‡a‘••Fcen’Í•BŽµ‚Ëe•bŽíe”_d‘\nŒ]ŽíŽXŠàe‘Ó‹ÆŠà•R1“ç’úŠÏe•E

•á‹®”›i•¹‰Øl•A“IOi˜jheaŽµh is bou—Zed by a •econcentration of

–•‰Ÿ’Ø•Œa‰¤•¾“y•H•É\ On b•ZŽµ‚Ë”Çe pul–ìa•H“[d/deŒQ•ÂalŠËC•Éu“×ace‰_•E

‹®!—¦‚â•A’de‘f”§ex’d—Zs for only a short di—eŽµance across

ƒm–•”›e•¹/Ž«?•q•@higher’E‹pification reveals‰°the p‚¬eSenee-•@•@•@•@(,

Œy•ê9 •ö–ì•‡Œq‹‘eŽÔŽ²eli’‰l ee•Hl‰à‚àhaŽµ•Pc•›–Q\Žµi‰J‚àeŽµ‚Ëe r‡‡•ZŽµ

ŒyŠ••¹‰Ø”©•á•\‰¤’Þ‚èŽm‘²8•E,‰¤‚ç9•E•r•E TheŽíe‹›Žíe˜j•› •›‚àhe•Ü1ayeŠŸ

•‘‘N•c’PŽÔiŽÔ•Acel‹®“ì•îe’‰‘e‚àhe‰J•Z•E“Q•‡•Ü”·‰¤g,—eepi‚â‚ê•‡l‰¤a‰¤

‰T8•Œ•u’d“™•L•†Žº‚à‚ÅŠÏ•Æed by a–‰Žån‚àŠŸ“™•ÃŽ²‚à/’y•|‚àr•Le i”¥Šã’ö

‹¿‚«— ŽÔ’†Ch it‚µ•éosses the pui—¿i opening(Figs. 1?0"171•E)e
\•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@(

‚¤”·.
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ƒm

ŽXe_Ž²–•ment membrane is not evidenŽµwhere the epiŽµhelial

••1ƒ†s•Heave•@ŒÅ‘Áp’¼Œ‚‘l•HŽÓŽ«acel, C‡…‘¸n•®•@•ee‹T“ªcal exŠñ“ç‚â
) •ˆ

l

)

9ƒSƒ„‚Ëe>•ö‚Úe‚±“de“ûŠàn, andŠonally l‰¤e onŽµ‚Ëe periodonŽµal“Ý‚ê

Š•ce •Z•ç/Šãe dev‰kQ•‚ngŠÑ•‹•Œ•‹Žµ.

:ˆê—YistincƒZ•Í”·•B•Œ|ay–Ý•Bd sŽµr—Zur•B is f•Bund •Bnly •Bn th•B

•L•ÚŽ«•·•€S’Ù‹®a•”•@a‘ËŽç–¨‹XOt fou—Zadjacent to the pre-denŽµin
\

•A•@\

“ñ•@•Œ•@•f

“ç‰•e:PeriodonŽµaƒLSurfaceŽq•@Some epitheliai cel|s are

PreSent eXt“Önali•‚•@bˆÆ‚àbegin to reside away from the root

•©”cade when fo’SO–Qd coronaily(Fi‹q. i66.)•Íˆê
•¡–m•ˆ•©

-•@‘©”ïer ex•Ï‹TcŒ]on,Žµhe.—ìo–ÈŽµ‰¤—ì—ìue Of’Še”@’^aŠàon

Š³‡a–ÁS re–Q/ined inŽµact in `so‰Be tee”Ç•E•Œu theŒReˆóeCiŽXenSƒm•œ/

‘šŠË’Ù’Ùs of,The epithelial root sheaŽµh were able to be
/

”JeéM•[gs. 1?2.,1?3.).’pe rooŽµsheath cells maihŽµ•ïined

`’º•‘–@‰Ø6 1ayered•¶pPearanCe inŽµhe f‚Î”Jational areas. They
•P \

‰Ÿ‘‚ŒreŠcLC•ÄSŽµ’•ined for basemenŽµmembrane, &nd•Geir fi–Ql

˜Y‘e”@—™•É‰_—‹esŽµS e•d˜Na•Ha—eSez‰¤Žºa ma–G•®o•Âc•›ŒÊ’dcŽ²‚Åe.

˜K•×weeh•f‹Oe epiŽµheiial cells and the dentinal surface, a

’Èn•K–Qn‚Ê1 d•AePOSition could be $e—¿(Œ»gs. 1‹©.”_175.,176.).

Ž²is\•ÃŽvŽ²CT•A•P•Œdentu•Efollowed the dentina| conŽµQurS and

–QS—i‹}”•ŽÔibril‰•in •ŒnaŽµure. \Th6 s’¬face adjacent to

’y•‡Œ‚••‚Üedo•Œal•Ùe—ÈˆÅŒÊe Wa‰_iŽí–²egula‘Åa–¨‚Åibrous pr•›•›

Œo”ï”Je”úe•ÖŽµended beŽµ–Qen the dark|y` SŽµ”aining cel| bodies

‹®i–Qeer“µ•Œebi’ß–Â. Based upon the types of tissues

é½•Œ’Ùd,–G•‘s not possible to draw any •B•Bn•BIu•˜i•BnS

eŒÊ–gming the rinitiation of cementum formaŽµion and the

‚¤—Ë.
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rela’ˆonship‰àOf Hertwig•œs epitheliai root sheaLth with

cemenŽµ•Zg•Éne•‰iŒ›•Í
•R

•f ,Fn addiŽµion‚ÖtO eXarfui•R–G’@of l‚êe epithelial root

•˜hea••=ŒÊdŽµhe•e Ce’Ùental’ÙeaslŽµhe vasculature ofŽµhe pulp
•u•@•@/•@/

titsue•‘•Øa‚Ó`Of inŽµieresŽµ•E Vir’†ally al| 6f the major blood

VeŽ•e•ös •eOf/•ˆ he rboŽµS Of the extra6Žµed tee”Áare orienŽµed
/\

/in•çCOropa•KLPical direction–•g.’@y.). The |arger

VeSSels lie e|oƒmse to the cenŽµer•uOfŽ²e radicular pulp

ti‚«s’Ùari•fd\begin to fanlOut/•ein the•APu’dCha—Zer.’pe

bl•›•›•ª‚â‘îS‰àe‹T”lOŽq‹Ke i‹­dŒÈvŽåŠÏŠùl r•Z•ZŽµ‰^•ˆ•›•›urse•ˆŽµ•Z•‘Žíds‰–e

cenŽµer of‰°Žµhe( pulp chamber whereŽµhey/ a–QsŽµO’ISe.’pe

VaScul•®:sxpply ofŽµhe radicular portion of”ÁeŽµeeŽµh seemed

to emanateƒmfrom a number of•®Žµeries in the roots. rather

than a single•r/|arge vessel. Since these rooŽµS Were ihcom_

PleŽµely de—ÈeiˆÃedŠñit is noŽµkno–‘whetherŽµhe apical porta|s

Of exiŽµ•Ain’ne fuš¬y formed teeth pe—}iŽµŽµhe_enŠàŽ²ce Of

ŠÏo•ÍeŽµ‹ãan oŒÇ’ö•A–¼rŽµeŽíy•œ

\ •A’pe previdusly described his•£1ogic sections wer”Jtaken

˜Io’Ø“µndibutar firsŽµand presumably se•ucond permanent molars.

H‹¨ˆóer•f‰Øa•â-mOre•ˆŽµeeth were examiped on a /macroscopic level.

’pe”Je- tee—³h‰Lre st—Zied in order ,tO/•A COrreiaŽµe previous find-

iŽ°s con‚«e‚ÊingŽµhe "ontogeneŽµic morphoIogy"•@ofŽµhe teeth

Wii;h/:our o’yreSu|t•˜ base•B on the g•‚to|ogy of developing (

tee•£•ê•@Witho”¥‚à•ˆreference to‹Oe age,•Œ SeX, Or•ˆraCe Of”Áe

PaŽµients fr’Ùwhom‰ÌeŽµeeth were extractedl they were
l

•A‚µ•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@‚¤•I.

/•@•@•@•@•@•v‚Ö
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l•@ƒm

\•@•@•@•P

?•@•@•@ˆê

‰_i‘ePly separaŽµ•Aed into incisorl CuSPid' bicuspid' maXillary

—´olar ar’Êm–|•Œ—Zl•®molar groups.•¹ypiea|•ùn•Œng—ìOf
•r‰¹•@‰°•A

‚Ün•›•›–ì1eŽµ‡ˆ1y f•ß•EedŽµeeŽX—w’‰S‚Ëo’y‰¤—¼‚Êe”•C•J$Op‰¤c

. ph•ZŽµ•Zgr‘ˆp‚Ës ‡a•@•@•@•@•@‚Â

‚­•A’^e‚Óand—Z”Çr molars which poss—¿sed two rooŽµS. Pre-

se•€ŽÔ,al’^‘Mt ider•€ticalˆ¸adicu|aŽíconfigurations.–Qst of

ŽµhŽ•ŽOŽµeeŽµ“‡_ eX–|in•‡d had c•›mpleŽµeŽÔappŽíoxim‰gŽµe•Hy 60-7Ž°o‰¤

theif ro9tŒ¡OWth(Figs. 178.,179.)•E The roots\aLt this sŽµage

ofŽç‚éve16prienŽµare almost •˜‹¯aig”áand are equa| in lengŽµh'

’Ie–¨ical vie'’yShowsŽµhe˜jela—©‚énship beŽµ–QˆÌn theŽµWO rOO“¼.

•\he disŽµal rooŽµˆêis often kidney•AShaped,’Ûd may be narro–Qr

bucco”_•‚•Œngu–~i|y.Žµhan the mesial rooŽµ. ihe mesial root is

characterisŽµically shaped |ike a•ÂŒ–gure 8'—¹aŽµŽµhis develop-

–Qnt•Øƒm1ength. A buccal and lingual circul•®•ˆOPening are
Še‚³

1inked by a•u‹TarrOWer, COmmunicaŽµing band•œ .•Hn so–Qof`’ne

furcaŽµions, a•ˆSlighŽµdenŽµinal elevaŽµion/ COuld be found be-

tween•PŽµhe disŽµa•H‚ÖOf th‰ïmesial rooŽµ•@and•@Žµhe mesia| of the

dis•AŽµal rpoŽµ‚±•@’pis elevation was Iost alongŽµhe verŽµical

S•SŽ–‚Åac‘•Žè•@Of /Žµhe r•Z•ZŽµS.

•ˆ -so•‚e •¨Of the maxillary molars were extracted aŽµages

wher.‚âthe- separaŽµion of the rdots was/ 1ess disŽµincŽµ(F`igs.

180.,181.Žå•@S‚Ëtic sp?Cimens show i‹øenfations a|ong the

rboŽµsurfaces that wil|‚Ösoon join to produce•@•d•œurc–~l aLreaS.

|h_•êOme regionsl the furc‹}$ hav”Jalready-”@r–Qd, While in

OŽµhers,Šàe‚Ö'Š³ivision is in a mor(Œ\apical locaLtion. The

‘Î•¶
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mesio“ñbuccal rooŽµis broad bucco-|ingua|1y, and the mesio-

palat‘e6pe•Œn•Çis qu •AŠ›eVidenŽµ•E The dŽ²tiáÉI‰kevŽ•ion
(

i I

geeŠ¢Žån’neŒrur‚ —®o’^oƒmf’Še mahd‰¤‚àu•H–±‚Öm0•H”L—e‰¤•ÈŽ²’^“yŽÔ“y•‡d

in the•¹‡\ill•®y \mOlars. ,,ŽXere are separaŽµe de—Znal eleva•d

•ôoris \_aLSSd6iaŽµed •ŒWiŽµh inŽµerradicu|ar areas ofŽµhese teeŽµh•E

•ð numbe‚¬Of third molars were in the grpup of teeth
•P•@•@•@ƒgi•ˆ•ˆ•T

ava‰¤Žmable f9r St—Zy.•A They presented less•ˆregular and pre-
•A/ •f•@•@\

dicŽµable ro•Œpatterns(Figs; 182"183.). ofŽµen•E the roots

wer‰F•©PartiŽÔiy fused, With indenŽµing processes in seemin•xly
/ \•@•@•@•R•@-

rand“ç|oc‹}tions•ˆ/ŽXe indenŽµing processes were n‡…ted i•E

a•H•s•H0‰¤Žµhe•@Žµee‹OW‚ÊeŽíe•@’^e•@Ž²ŽícaŽµ“y/On had n•ZŽµbeen•ˆe•¹‚àaŠñl‰¤Š³‚Ë•ºd.

In the‰àe •ŒŽµ‘§eŽµh,Ž²ey were seen beŽµWeen the more cir9ular

apical openings of the roots. TheŽ²ird mo|ars presenŽµed

\these\ indenŽµaŽµions in the same region geomeŽµric |ocations
ˆê•@•@Œ¾‚³•@•ˆ

in re|a’ˆoh“ñto‹Oe•A Shape of the rooŽµOPeningsl but noŽµin

•Íe“špe•ZŽµ•@Žµ•Z•@Žµ‚Ëe crown“Ir•E•H

The bicuspid teeth weƒMe CO|1ectively grouped wiŽµhouŽµ

rega”@to the‰¤r arch of omg|n. Some•fOfŽµhe bicuspids w•®e
•œ•@•@•@•@•@•œ

definitely,\ICOmPOSed of moreŽµhan one radicular area.•Hn

Žµhe”Je.te•\h, a dema’^ation exi—ì‚àed cm the side of the root

whe‡ae inde—`ing processes/had not met(Figs•E 184. ,185.)•E

Apical v•öeŽ–vs _Of•ˆsuch teeŽµh•ˆr`eVeal the figure 8 pa’^em

Sim”X1ar•ˆto•@$hat of the•@’^eSial roo‚àS Of’^andibular molars.

•HnŽçeeth wh”Áe•@—Ze indenŽµing processes/ hadŒÇet'•@a COmPleŽµe

•vSeParaŽµiQn •eŠàroo’®was evident•œ

’Þ—^.



M—w‚âof the bicuŽ²ids and cuspids–Qre developed to

ŠTe./‰°?‡]tent”•at roo“ˆCl‡…Sure•‘S alŽX–Q‚àCO•ŒleŽµed. •ön‘³e’y
l•@•@•@•@•@•@•@•@•@•@•@/•@—¹

lteeth, the c–|ental eh‰krae•êer of’ne root r‚Ú‡ˆSented an iat•®”_

•fe’‚’\Ž°•ŒƒmtQPOgraPh‰Ø, Most ofŽµhe•ˆrOOŽµSu’dace was quiŽµe smooŒ@•f

ƒn•ˆ•ˆ•R l•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@/l

ev‚³n -where•@Žµhe indenting_ PrOCeSSeS Were-PreSent. However,

neŠÜ’µ. he a’¼ea•Û—¿d _OfŽµhe rooŽµ,•u a definiŽµe chaŽ°e in the

mŒÄh61ogy ofU the ce•Eentum was vi‰àible. A circu—Zerential

thickenin–¨of”Áe rooŽµSt“¤‚Åace•@•Âin addition•ˆŽµO a“Iughened

ŽµekŽµune cou|d be found on the•EOSt aPica| porŽµions(Figs.
•A•@•@•@•@\

18‚³•A”’187)•EŽXi“šWa”l•ˆal“š0•ˆSeen‚Ün‰€’neŽX•‹•½‰¸Š³v’Ûced‚Ü‚ê’Ù•Ío–Q•E

’ye l•›•›•½‚âion of‹Oe roug‚Ë“çed cŽ²ŒÊ”@•Ù/ Q‚Å‚à“ç•›•›i•EeŽåŠÏed

with a`C’ÙYaŽµure of the roo’®.–Qst of’^e curve—ìWere in
/

a disŽµal direcŽµion in all of the•@Žµeeth exaŒÊined.•@The molar•È

W•Šre nOŽµadv‰mnCed enough to show this eurv•nŒŒre, nOrŽµhe
\\

CeŒÇ•ŠnŽµal di–õere‹øiaŽµion. Ho–QverŽ–inƒmSeVŠ™”·1 of’^eseŽµ‡ˆ‰§‚âh,

mindr v•Øi•Û‚ài—Ès inŽµhe ee•EenŽµ‰k“ç’dace ,–Qre Seen.‹‡n–|ei

Pearls were•ô•™nd near the furca’ˆons of some molaŠŸ(Fig•E

‚Ü88‹|. •A•@•@•@•@/•@•@•@•@•@•@•@•@•@•@,

‰°•@The extracted•@ŽµeeŽµh were noŽµ•@Studied wiŽµh the idea of•ˆ /

ƒmaƒmˆómPrenenSive onŽµogene—®c -Series of phoŽµOgraPhs in mihd.
‰¹

Th—^PurPOSe Of this revieW WaS•@ŽµO eStab|ish normative modes

Of root fo‹Îation that could be co’^elated with the previo–Q

—‹iŠ¢dings/on‹T’Ç•ÍŽµ•Z•Hog‰¤c leve•H.

“c ‚¤Œù6.
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F•HGŠ¨•½‰¤6•l.•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@1

•m–¿•¤”—‘Ë•@Œ¾•@‚¤/
–d‹c’^—••r•“•B”•n•B•Ù1aŠÃŒ¾‘•i•Œ‘\eŽ²‚àen’Í•B“E•A /•Œ•A‚è
–·•‰g—´‰¤“êcaŽµio‘¦•@”­‡]
StaiŒÇ•A•ö Hematoxy|in and Eosin

’pe pulpal bo•Œer is quite distincƒZ, i—ZicaŽµing an’Ûa—Al•v
/•@•@•@/

Žµo—´ic separaŽµion from the dental sac.•üos‚à\OfŽµh‡ˆ•A‰cOunŒ˜

Pul—Úis highly ce11ular, buŽµ•ˆa greater concentra“¤ion 6f`
•A/

Cell•˜ is in‹Oe region near•ˆŽµhe pre-denŒ]naŽåb‰knd•‚f the

rooŽµSurface.•@A blood vessel wiŽµh red blood–Q||Žºi”l/

•ö‚Úe”lŽ²‚àinŽµ‹ãe‘\ŽRl’P”NŒÝŒ]‰_•Íue•‘

–¨‰¤ŠÙ•™•Á•@‚Ü‰G‚à.

•m’d’y•ã•Y
•ð‰cŽÉƒ~•@–ì‘ëŒ]no•ò

“I•ZŽµ‹ã•˜•@”z‘f’¼acŽµed“Qandi•Abular•ˆFir“š‚àP‘Ý”ï’p’•nenŽµ˜N0lar
“Qag•E•ó–õŠù•oom 1•›•›‡]•@•@•@•@•A

•¦aŽå—´‚Í•@”¥e’^aŽµ•Zxylin and Eosin

’pe’Øe-dentin‹Ti band exŽµends apica|ly where iŽµig bo‹»–ìed

byƒZ‚Êe epiŽµhelial—‹•Z•ZŽµ–¨heaŽµh•E \ŽXe‹»1•J1—ì‘•‘¸•öace‰¤“š•ˆ

delineaŽµed by a single layer of odontobla‰_‚àS. A high •A

1

_•@/

COnCenƒZration of mesenchymal c\ells gives the ,region ,–Q

the o”@ntoblasts a hyperchromatic appea—An—‘y•@’^e prer /

Š³en—»áÉ1–QŽµŒ]‡]Žå—ìl‰¤g•qe—‹•ˆ•x‚à—½‰¤nin–¨Žµ‚Ë‘g‚âh“d—£ineŽía•Hi•ŠdI(

denŠ¯—§•E.

“ª7.
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‹£•Z•ZŽµ
•P•P‰°•@‰°‰°•@•@•@•@•@“ñ

Age•Í•@Unkno”êŽ–

ToothI”z‡]Žµracted First Permanent.Molar

‡VagnƒGƒSica—®o•”1•›•›‡]
SŽµainI HeŒÇ•”‚àOXylin and Eosin

The pre-denŽµin of the developing root assumes•ˆa •ftr‚Ü•A‹}ngular

Shape at i’®apica1 1imi“dŽq•@PulpaL|ly•é•@the pre-dentin is

1ined wi—ZodontoblasŽµS, The most apical extenŽµi•˜,deŒÇar-

CatedƒmbyŽµhe epiŽµhelial root sheathjl—Zic‚Ëalso co—§•áŠQa
l\

Slight–|o‹£—Zof’^e/•—Žªera| surf‹Tce. WiŽµhin the pre-dentinal
Žq\

matrix, SeVe‰•l isolaŽµed areas of minera|izatioŽí‚Ö‰gre eVident.

F•HGU’“—¯166.
‚µ•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@/•@\Œ˜•w

—´o‚Ì‚¹
•P •g-:•@‰°’u•P•@-.•c_-

Age‚Ü•@U’^known

TooŽµh8•@—•‡]traCŽµed First PermanenŽµMolar

ŽJa•Zi—‹ica—®o•”•@2•›•›‡]
Stain! He’y•ntOXylin amd Eosin

HigheF POWer ma‹{nification of the rQOŽµend ailows forŒ¾

CIo•Íer inspection of the pre-dentinal boundarieg. -•@A]ƒg•@_

though angled in this•ˆSeCtion•œ•@tne OdontoblasŠ›may/\be•ˆ

Seen linin‹{Žµhe pulpal sur,face of the pre-de•Œin.’^e•¡

dentin does not calcify in an abso|utely linear direc-•A
ƒC

tion, but’^e overall process is quite order|y•e inŽçhe

apical direction.

‚¤Œù9.
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•m’w‰Ü•m–]‹ó•@‚­
ƒm•@_

ƒV•@•@l

–·eŠî•@’@“ªnown•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@‚Á/

•Ë•›•›Ž²Ží—£Šàac‹®—ä•f‘edi‚àu•H’öŽ–ŒÌ‚´•¹‚àPe‹Î•nnenŽµ“©•H•Ï‚à
—Õgni‚²‚ÜcaŽµion•Í•@–ñ•Z‡]
Staim Hematoxyiin and Eosin

‹Oe epithelia|•ProoŽµsheath extends for orily a sho‹£

distance across the pulpa| openingl Most of the•e opening

is occupied byŽµhe convex prOŽµruSion of the pulpall•Ø—e-

sue. The epiŽµhelial•uroot sheath consis’®of twb\ƒ†aŒêŒQ

o•áˆóiŽµhel“yal •Z‘äl•H•JWh‰¤ch˜je“šu•ërounded by a •fc•›ncen‹TŽR

tion of mesen•£yŒÇai /Cells onŠàe pu|pal su–¨‚Åace. Mo–¨t\

of the dental sac has been removed by exŽµracŽµi–¾Žqbut`ˆê\

a nuŒÇber of comecŽµive tis•Ùe cells are seen onƒmŽµhis :
/\

“d•ê‚ÅƒSace.

Œ«•HGUŽ¥”X•@Žm68.

’“ŠhŽµ—Öa•ZŽµeŠÏ“IQ‹Oˆê–Q•cŽºŒl—•‚Æ‹Èial•@•Å•Z•ZŽµSheaŽµ‹ã

Age•Í•@UnŽ•newn•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@/

—¢o‡Q‚à“ø•@Œ˜xŽµ‚Åa•Z•Žed‹Ran‹Tibul•n•xŽ¨“y‚Å—eŽµPemanenŽµ“II‘r•Í
Magnific•‡Žµion‚Üf—^30‡]•@•@•@•@•@•@•@•@•@•@•@//

Stain•ÍHematoxylin and”mOSin

Higher magnificationi reVealsŽµhe nature ,Of the epithqlial

rooŽµsheaŽµh.’pere are no othef Cell layers beŽµween th,6

Žµwo epithelia| layers as exi“šts in the cefvical\ 1oop r”J-

gions of younger teeth. This section on|y’Sows one

ap thelial |ayer for much of its len”©Ž·, but twoJlay•£•á•A

a•Üe•@•d•‡e•E•@aŽµ•@Žµ‚Ë•‡•@end oƒS•@ƒ„‚Ëe•@Ží•Z•ZŽµ•@—eheaŽµh.
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‰’‹®Œy•d’G—†•ä•Á
•vŽ°’ˆ•ö’y“³–Q’Ù•@\
Tooth•R•@—•XtraC—³e—••Randibular First PermanenŽµŽ²‚àƒGar ,

”•a•d•Ei—‹‰¤caŽµio’Í•@–L•›•›‡]

SŽµainI Hematoxyiin and•ïosin

’yis•ˆ•˜eCtion presents the epitheli’¥l root shŠA‚àh with •ˆ
\\

a slighŽµborder of inŽµact denŽµal sac tissŠµe•E •ˆ“InC|usiops

concemingŽµhis•@Žµissue cannoŽµ•A be made from t–Qse•A SeQŽµions.

ŽJe pulpal sur•×ce of the epiŽµhelial root sh‚³’•h i‰àan

•ïŽíea o‚¬Ž•pi–Oy’ŽiƒSƒr‰ae•E‚àiaŒ]ng’n•‡senchy’^al ceŒ]“o.ˆê•@‹»e“še

ceŒÈls w‰¤•ö•Hbeco”ÁŒe‚à‚Ê’öo”@nŽµ•‹b“y•F$• •@Of’^e—‹‘d•“eulaŽmd—¿ŽµŽån.
(•A•R

•vƒ‰•[l•@•@•@•@•@•@•@•@•@•@\

ƒm

\•A

Œr•HGUR‰m1?0.

•mŠ^’yŒíŒy”yŒy•d•m
R•›•›Žµ•ó•ÁeaŽµh j\l•A

/Žè

Age•Í•@Un‚Èno•ò•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•A‚²‚­\•@•@•@•Y/

’poŽµh!“GtracŽµed REmdibular First Permanent‘Â|ar
”•agnifica—®on•é•@‰_“I‡]
SŽµain! I•fillie•Â‰_•ˆ‰a|ochromel Phase l•@•@•@•@•@•e•@•@•@•æ \—¹

A delicate baseŽ²ŽvnŽµmembrane may be followedŒ¾along t•g

(

Surface ofŽµhe epiŽµheiial root sheath as it•p‡]‚àends a•£9S‰_

Žµhe pulpal opening.’^e‰°Periodic•ˆaCid-Schi–¨•Es Leage•Œ/ stain
(•ˆ•ˆ•ˆ‚µ

camot be fol|owed onto the periodontal surface. Coliagen

fibers•dthinŽµhe d—en’di pulp -SeemŽµO_ Pa’^llel the su’dace

Of the epiŽµhelia| root sheath•E The odŽ²to,b|a‹pic layei of

•Œ•@ˆê•ç

Cells is pale sŽµai‹£ing when compared with the—´esŽµof/•æŒÊe

•Œ
\•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•P•@•@—¹

ad—‹acenŽµpŒŒ–²al•@•õssue.
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•m–L‰••m’®Žq
Ž•‹Z•ZŽµ•@”l•o•‡‹TŽµh•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@/

Age•Í•@Unkno•ò

Tooth ExŠàacŽµed Mandibular•ˆFirst Permanen—³Mo|•ïp

˜Pagnifica—®om •v•‚0-‡]

StainI I•eillie's Al|ochrotne, Phase l

Higher magnification reveals the- de|icaŽµe naŽµure of the

basemenŽµmemb’one adjace”ÝtoŠàe cells of the•HeŽå)ithelial

root sheath.•@’pe •gcells are very pale sŽµaining‡_wiŽÓl the

Phase lŽµechnique. IJarge nuŒÇbers of co11a“o—£“ûbers •Eare

S”Áed—®‡Xely sŽµŽâined wi”Áthe periodic acid˜^Schiff'ŠìbeagŽ²‚à
>•@•@•@‚µˆê-)•@•@•P•@•@ƒw•@‰¹

•Z•‹mbina•†‰¹ion.
Œ¾•A•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@ƒm

ŽXGU”Á•á‚Ü7‚¼.•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@\

•mŒ–•®”—Š^d•œ0’U”ð•v“ñ“ñ—Ûp’üŒÝ•û“y•Ø•‘Ce“y•Hs/ inŽµhe—¯u‚´c“û)

•ð—‹e‚³•@Un“]n“ú‰Hn•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@ƒB

‘\•›•›‹Î‚Ü•@•º”@’ß‹Te‹®d“ï’•ndib•d•Har•ˆ•birsŽµPermanenŽµ“I1ar
˜Nag’^“y‰òca—®oh1‚¤‚¤‡]•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@‚¤•ˆ•v:‚µ•@•ˆ•ˆ •u /

SŽµain•Í•@HemaŽµOXy|in‘cd Eosin r

•ð thin sŽµrand of epi•e‹Oelial ce11s is presenŽµWi‹Ån •ˆ I

”Áe furcation area and paralle|sŽµhe denŽµina| su’dae_e‚¢

•ð number of bloodˆêVeSSels and co11agenŠobers d•‚alsdJ—¹

found in this region. •ðlveolar bone is•ˆhot pŒ‚eSenŽµ,–èue

tOŽ²e facŽµ–•aŽµ”Áis is•ˆanŠÙtraCŽµedŽµOOth. The finai
‰à–Ú•@•@•@•@•@•@•@•@‡j

faŽµe of the epiŽµhe|ia| cei|s camoŽµ\be esŽµablished onŠàe

basis of‹Oese sections.
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•ñŽµh•Ä‡]ŽµracŽµed–Qndi”Çar•ˆŒ«ir•˜Žµ•ˆPe’^anenˆ 01ar•@ˆê“ñ
MaŽºnific‹}Žµion•Í•@2•›•›‡]•@•@•@•@•@•@•@•@•@•@•@•@•@•@)“ñ•A•r

SŽµainl Hematoxylin and Eosin
/•f•@•@•@ƒm•@•@•@•@•@•Û-

\•A•@-/•@‰°

A double layer of epiŽµhelial c6|ls is•ˆSeen On’Ûe•ˆfurca-

Žµional surface of the periodonŽµa1 1ig’öment of *he•e eXt‹ÎQted

\

tooŽµh. The epithelial ce11s appear to be ihŒÊinŽµacŽµ
/•ˆƒm•@•A‰°•A•A•@Œ¾

COlumn which is occasionally crossed by a few collagen

fibers.ˆ¸he area beŽµWeen the epithe|ial ce11s and–‰e`

tooŽµh surface is quite fibrillar in naturel andƒmdeinenŽµum

is foming on the rooŽµSurface.•@•@•@•@•@•@•@•@\
ƒm

•Œ\

F•HGŽNŽvŽm‹©.
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•ðge•Í•@Unknom‰°•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•A

TQOŽµh I E”É‚âacted MandibŒÝlar•ˆPermanent Molar

•÷agnificaŽµionI•@200X•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@,•Œ

ŒDŽµa‰¤m HeŒÇaŽµ•Zxylin and E•‹Sin

ƒGn•uŽµhis section' the strand of epithelia| ce11•Ps i•È- Sepa—¿ted
Žq•ˆ \

fromŒ»e root surface by a region of sparse cblla(gen fi‚àers

amd several blood vessels. A narrow band of eef–rnŽµum•ˆ‹•nes

the radicular•ˆsurface which is unevenƒmin appe”ÚranCe—¹’pe

Cementuxp is immature and fibers•e\ are Seen eXŽµending r‘cdomly

inŽµo the periodonŽµa1 1iganent space.•@•@•@•@•@i

•Z•Z•@•@•ˆ

\•@•@•@‚Ö•@‚ÖI

•R•E  l•fˆê

•A‚·•A
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_‚¤‚¤7.

ƒj

“ñŒ¾•E•̂•T

ƒi•@ƒm•@l•æy

/ • @ • @ • @ • v

\{•@•S

/ • @ • @ • @ • q/ • A ƒ g • ˆ • E

•̂ •̂ •H• l • @ • A

” ª



•Y “c



F•HGU‰T’ˆ17‚¤.

‹‡‡]Žµ•¸•°•ZŽµeŠ³•@‘\o‚Ö‚ÌŽµ‹ã•@—A •ê‹r‹È”B–r”B

–Â‹×”_•@Unˆ¸“I••n
Toothi•@”m‡]ŽµracŽµed Mandibular •PPermanenŽµMolar

Magnification•ö 200X

SŽµaŽmn•Í•@—´emaŽµ•Zxyl“yn\ and•A’ˆosin

ŒCe wavy contour of the dentinal surface is•po|1bwed `by
•T

l•@•Œ

the fibrillar matrix of the cementum. A nu•‚ber of ceŒÇ‹œntO-
!

blasts are seen adjacenŽµŽµO the matrix•E The•fyo—Z”©:P9rio-

dontal iigr—¿enŽµfibers parallel the tooŽµh. s•êface which

is perp”Jndicular•ˆto”Áe cˆóenŽµal fibers•E Ep‹øhelial \

ce|1s m–ˆv be•ˆSeen in a |oose•Œ ne‰JOŽík•ˆwi‹Oin–•e•gbers
\•@•@•@‚Ö

‚Å•ˆ•ˆ•ˆ•ˆ\

of‹Oe region.Ž²e lack of a|ve6iar bone wi”ÁihŽµhe

section preclude‰àmeaLningful co‹rent concerniŽ°the perio- •Œ

dontal |igamen‚à.
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”Õ’w
Ageƒ~•@U‰òkno”Žn•@•@•@•@•@•@•@/ •©

‘\•Z•ZŽµh•Í•@•Õ‡]ŽµracŽµed–·–~ndibular PemanenŽµ”•ol•ïr

”•gn‰¤ŽèicaŽµibm•@•d‚è0‡]
SŽµaim•@”¥e’yaŽµ•ZXylin and’ˆosin

“[gher magnifieation i|1ustratesŽµhe rpositio’†OfŽçha

eemenŽµobla”úŽµS•ˆrela’ˆve•@ŽµO •Pthe rooŽµ•@Surface. . Fibrous.

exŽµen•˜ions ofŽµhe cemenŽµal matrix appearŽµO•A:e‡]tehd _ŽÔyOnd

SOme Of the cementoblasŽµS. The periodontal liganent : \l

fibers•ˆSeem tO mn in a•¡On”©itudiriaLl direction, b•SŽµ•Œe

laek of a|veolar bonel–Qy calse thisl arrangeme‹©.•A •œ
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•º•r‚¹ŽGŠ´Œ®‚â•‡–¼•@–ˆ•›•›’Š•@”_•@‚àoe‹TŽµ‰¤•‹’^•‹f‘l•Fdicul/–~r Bl•›•›d Vessel•t•á

‘§•Ç•L”N•@‘•nk”•Wn

Too•Gƒ~•@Ex•ä”ÚCŽ›•öd Mandibuiar First Permanent Moƒ†ar

‰•”Õ•c—ì•ŒŠí—Z—••BSih
The large blood vessels of the roots tend to-•Hocate

in a cen“]a| region wiŽµhin”Áe dentinal borders. SŒÇal|er
\\/

\•@•@•@•@ƒm•@•@•@•@•@/

VeSSels may be seen aŽµanglesŽµO the long axis.”Çe‚Êrger
’²•Z•Z•Z“ú

\ •Œ

VeSSels remain in the cQnter•ˆuntil the pulp chŽ²“Ier

Ž¿eac‚Ë‡ˆd—‹•@here•@”J“úŒÇe•@•›•›uŠŸeŽµ•Z‰Ÿard‰_•@‚à‚Ëe oppo–¨ŽåŽµe‹T‚Åe•Œa

Œ®‚Ë‰¸“ª‚Ê•‡‚Å—ZeŽíeŠšey_–¨•RSŽµ•Z•Eo–dWi”_‚©VeŠŸels 5f o™òer•ˆ‹`•Z•ZŽµS.

ƒGn th•}s sectio‹©•@arŽµi–Octs are evident where the pulpal

Žµis“çe i“dŽÔ•I1•H‚à•¸ˆê–|‹ºyˆçŽíoŒÇ’ye denŽµinal wallŒã\ ho–Qve—‹l

On One Of the pulpal bordersl a disŽµinct odohtob|astie

cel‰¤1–ì•‡ŒÁis•ˆŠ]een.

eh • gŽµ

‰_/“ñ‰¤•E•H•@•Se

)
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•m”Õ—´ŽO‹®—H‰••ÖŠ^
’’•d‚³’p•®ndw‹­\
TooŽµhI Mandibular FirsŽµ\PermanenŽµ•ˆMo|ar

‘¸‰¤ewI Buccal

ŽXe rooŽµS Of this mandibular mo|ar are of even ler—ªth. ( \

’pey•®e“Ôu•Œe—eŽµŽí‹}“yg•ã•‘alŽµhoug‚ËŽµhey are–K•ï—eŽm‰¤g•w’Û‰_le

with the crown. AŽµthis stage in developmenŽµ, th•‰/“Îoo‹O

is jusŽµbegiming to occ|ude wiŽµh the maxi||ary a’Ù•°soŽÔSŽµS.
•u

•ˆ•ˆ•ˆ•A•S•@‚µ
•Œ•@•@•@•@•@\

•Ú

/•@•@\

•õ

Œr•‘GUŠ¢‘è179.

’ÄŒ˜–¿Žå–‰
Ag•‡•˜•@Unkno‹¹

Tooth3•@Mandibu|ar FirsŽµ•@PermanenŽµ’œO|ar

View•Í•@Ap‰¤ca•H

•ð1–•o‰\h the rooŽµ‰_areŽµhe same length,’^e/aPica|’ÙŽ•

•ˆ‹••fƒm
Shows a difference inŽµheir buccoˆê|ihgua| dimensio’ÙŒ¾`

The disŽµal rooŽµis kid–Qy shaped, With an indenting E‰«CeSS

On i’®mesial surface.’pis•ˆrOOŽµmay_ have hadŽµwo aPieal

POrŽµals of exit in view ofŽµhe indenŽµing process.( i’pe
‰ÇŽí“c

ŒÇesial robt possesses twQ 6apals which are joined by a:

Ž²in, COrmeCting tis$ue r•Pegion.ŒŒis shape- is charae“ñ

Žµeri•˜Žµic ofŽµhis age, tOOth, amd location.“ñ“ñ
\ 1

‚¤6‚¤.

•}
“ñI•@“ñˆê•@•@\
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•m’d•®•TˆŸ
ƒm•A \•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@l

•ð‰Tƒ~—Ún‹®•Jn
TooŠ|I Maxil|ary FirsŽµOr Second PermanenŽµŒèOlar

VieŠ›•Í•@Šùe“šŽåal•@•©

Th s photg–¨raph is of a maxillary molar•ˆŽµhat has not•@\
(•Œ •A/‚Ó•@-

rea•Z‹ãedŽµhe occl–Qal plane•œ•@’pe root foma‘¸oƒ•is;a`t•ˆ
ˆÖ•Z•Z•Z•Z

‹}n early •˜tage Of deve|opmenŽµ•E Even though\ thepe•øS

‚àeen”@rcaŠàon•…rma•ZŽµion.Žµhe occiuso-apical length bf‹C

Žµhe indivŽå‰¶ual rootŽºis nearly identical.

•Ë‰¤G•w”Á•á18‹T•‘

•¹‘Â–„•±•m•¶ŽO‰€•‘•¹ŽèŽÊ•¹“°•d•ó“ñŒ˜ŒÅ
“c‰€Šì

•ðge‚³•@‚ÑnknQ–Žn•@•@•@•@•f/

TooŽµhƒ~•ˆMa“Hl|ary fŠÊsŽµOi Second Pemapent’©Olap
V‚Üe”–•é•@ApiŠ]‹}l

—Õ

‹Ois•ˆView•ˆ–¨howsŽµhe presence of four major apica|•d‚Ëings.
‰°•@•A•Œ•ˆ •A•ˆ•ˆ\

ŒCe palat‘erooŽµhas already been separaŽµed from the /buccal

rooŽµ$ byŠ•’^aŽµion fomation mesia|1y and di‰_tally—¹“ñFour

indenting E‚ÛOCeSSeS are VisibleI buccall meSia|l anæ]Žµwo

Palatal. These processes h•fave not joirfed aLt this‰Ø•¹‚â, but

WOuld have•ˆuniŽµed to produ‚«e four di”JŽµinbŽµroots. •f•Ht/ /is

PŒÐbableŽµ•Øa‰GOniy two of these wou|d have joined, \‚³hd thaŽµ

Žµhe other E•Ãwould have remained‹cindentations in•†he

‰BeS‰¤‹T1 •Er•›•›‚à.
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”ú•Ö‚à‘‚a•˜‚à–¨–§•@•¦•Z•ZŽµ‹ã•ˆm•ˆ•Jae/•ëo“šC•›•›ic Ph•ZŽµ•Z“JŽíaP‚Ë

A—£‚³•@UnŒy’poŠ›n•A /•@•@•@•@I

‘\•›•›‚à‚Ël PerŒÇa˜A•‡ŠÂŽµ•@•b‚Ë‰¤”Öd M•‹‰¤a•ë•E

‹µe•å“–•@˜[‚àeŽíal

Ž²is•@Žµhird molar is 6f a conical shape, both in the•ˆ •Z•A

’yWn and in•de roo“¼. The root(s)•A are Of equal:iength

Œé‚à•“i”J•@•˜ŽÔge of develo“Ï)menŽµ, and the apica| porƒZals, Ofˆê

‘ö–ò’d‚â•‡n•ZŽµ”Öe–~Ched—®eŽå‚²‚´ihal di’ÙŒÊeŽµer•ˆ/˜j”¥•qenŽµing
‹õ

lƒmƒm

‘\•¾9‘N•d•¥Žè”¤•@have •öe’^–~Œiea“šof deŠØ•‡“š“dio•uOnŽÔ•‚•‹—ìide—eof

‚à‚ß•‡•@‘]•›•›‚à—e•@‚àhaŽµ•@Œo•‘e Seen in•@Žµ‹ã“ys v•Aie‰\.

—w•©ŠŸ“I‚¨

Š]—•—£
‹žŠI“ç•@‚â‹PŽÔ•de‹î•u•@•@•@•@•@•@•\•@•@•@•@•@•@/

êG“™Žž’ZPe•£‚ð•Le“ª•œ‚Ë’•d/r•A“Q01“[/
‘¸•ce—Q•@•RŽåGaŽ–

êGe˜_‘ˆ–•Žå•d•‡w“y•Hl–Q‚à‘‚aŽµesŽµ‚Ëe •›•›n‰¤cal naŽµure IofŽµ‚â

—‹‡ˆ‡ˆ‚àŠÖ‘¸•d’’”N•@“ªden’ˆng p‘¸oee•M“še˜U‚ê‘dve•ˆcŽíeaŽµed a‚¹i•Â•‘

•X—«ƒˆ“ÅŽè•›yap@•×‚àhe apical regŽågŠ¨•@One of the proce•fsses

‚¨ŠŸ‚à•áˆó•°Žå‘NŽ²‚àO pe–Q‚à‹Î‚àe‘ìe•¨Ž²y acroŠŸ—¿‚à‘¦lpal-
–Á•@•@•@•@•@•@•æ

‰_‰Œ‘N’dg, This ereaŽµes a deep‰T•÷Ye aiongŽµhe side o•pthe•e

•ã•J‚«as W‹¶Šìas a partial di•‚ŽÔgnI Of the pulp inŽµo•f•P‰ŸOre

’y•Í–e“çe @ŠkŒ}•t•@’pe oth—¿•ŒŽåŽ–’d’’‰ò‹Pg PrOce•˜SeS,,are•q—³ot as
•P•@\

Œb“d‘N–|t‹®Œá˜Yage, buŽµmay have•e‘NuSed sepŒC–n•uion•énŽµo t’dee
•A•Œ

”U‚Ü’bŽåŽ–”µ‘PŽ–‘ˆêG9‚´ex‰¤‚à.•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•Œ•A
‚Ö

‚¤‰µ.
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•mŒy•d”ˆ‹ÈŠ^
\•@•@•@•@•@•@•@•@•@•@\•@,

’ž—Ú‹Þ‰¤ary PŒÊ’Û•BnŽµBi•BuSpid
View•‘•@Mesi‹}Žå

ŒCe rooŽµOfŽµhis bicuspid has almosŽµreacned i–ÂŽçinŽƒ
/

l•IgŽµ‹ã•Ý•@‹Î•®•Þa–á‘§Žµ‹fl•®g•‡Ca•E–~l‰_pre‰_enŽµ’÷‚ÜŽµh‚ÜnŽµh•h,

root. •ð broad indentaŽµion may be•ˆ‘Peen in the root, \
ˆê•@\ \\

which enc•‹ŒÇpaŠ}Š]e•Í•ˆmQSŽµ•‹‚Å‰¤‚à—elengŽµh. A de,e•æ•ê‘¸‰¤nde—¿

‚àaŽµion wou|d have produced two` SeParaŽµe roo•ä, a •Pcommon
“cS“c

Si‰–a—®on in maxi|1ary bicuspids.

/•@ƒm/

/ •w•HGUR˜I18‚¨

•æ“ñŒ˜’y—H‹³
Age‚«•@U’^kn‚Ó‰Ÿ”¥•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@/

”••ZŽµ‹ã•Í•ˆMax‘ël’Ky PemanenŽµBicusp‰¤d
‘¸‰¤e•”•@•ðpical

’^e apical photograph sho–QboŽµh mesial and di“ªal˜Idenƒ‚•[

ing proce•˜SeS. They, have almosŽµfused at this“Io‚à1engŽµh.ˆê

•ð buceal and a paiaŽµal opening are equadisŽµanŽµ•A from the
I

area of indenŽµing processes. This syrmetry is evident

in the "figure 8•Íˆêfomation of-Žµhe bicuspids.:
l

‚¤‚ç9.
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”i•ÑŽµ‘¸•æC•ëd“¥•P’Ä•v‚Æ‘Â‘Þ•m˜KŽ²•¹“°•¹•v—I‰“–r

–Â‹×•‘•@•wŽ²‚ÞWn
‘\•Z•ZŽµ‹ã”Ô•@PeŽ²–´nenŽµ‚«u•¨pid
V‰¤ew•Í•@Œèe“šial

’pis permanent cuSPid has almo•êt COmPleŽµeql rOOt`•fgrow•êhŽq

This tooƒZh was in occ•Ûusion at–Ge time of;extracti’Ù•ãand

had been for some ti’^e.ŒCe surface•Aof•vihˆêŽš-incis”Ø| tˆóO-

ƒZh rd‘ˆOf‹Oe•Œ—Èis quite smooŽµh when coxp•®ed wi”Á‹|he

apical\on’à•ZŽµhird•E Th apical oneˆê”Árd al‚ sho–Qa•f

Š³i—£‹­Sional‚Ëc•Üea‰_•‡.‘\he•ˆŽí•Z•ZŽµi•xŽµhic–ÂeŽí‰¤n/Šã‰¤s •Œ’Ùg‰¤on

and a bulge c•ïn $e found on the buccal su’dace atŽµhisl

area o“¶•@‚àŽían—ì‰¤‚àion.

Œ«•H“IŠ•187.•A

Œ˜•mŒ\–‰Š^
•ðge•é•@Un—Z“ûo“Ò”^•@•@/

–¨•Z•ZŽµ‹ã•Í•@Pe–DŽæanenŽµCusp‰¤d

VŒÈe•”•@Ap‰¤‚³al

’pe apical view of the pemanenŽµCdspid reveals the

change inŠÑ•Z•ZŽµ“šu‹baceƒSƒro’^an•ZŽµheŽídiŽíec—®Qn•E‹Oe

ceŒÇenŽµum of‹Oe incisa|•@area is•ˆSmOOth in•@ƒZextu‘\e.

The apical region is one of i’^egulari,Žµy ofithe rooŽµ
‰Ù‰¹‰€“c

—eurface. in •AadditiQn tO the bulbous nature of the

\CeˆóenŽµal covering•E’pe apic–´'1 opening rs“ñJ2Vall/•E

a, COndi–¨on thaŽµwill probably“ñbecome”@under wi’p\-

Š|•‡‘g’^alŽí•Z•ZŽµelonga—®on.

‚¤7l.
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ˆê•P/•@•u

•m˜AŒq”B•‚’¼
A–¨e‚³•@U•Eknown

ToothI Maxillary Pemanent Molar
Vie•”•@DisŽµ•ZŽ•apŽmcal•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•œ•@“ñ

•Rhis m–~xill“[yŒÇ01aŽí•ˆSho–Qdivision eƒSƒ„h•Š•A’Š‹®e•Ha‰Ø’†

rooŽµSyS–šS.ŽXe mesio-buccail“IoƒZI as an i—ZenŽµingˆ¸OCeSS

on its distal aspect.ƒm’^is is evidence bf t‘êvascul•®

sysŽµ“çs wi—ZnŽµhaŽµrooŽµ•E’pe rooŽµS h•qve /aChieved ,Žµhe •˜–|e

lengthsl alŽµhough the palatal root may ultimaŽµeiy p”@ve
\

Žµ•Z‚àe•He”¥•Ç—¿–‰ŒÏŽµhe bu•›•›al r•›•›Š›•EŒŒe•J–Q1ŒQa•³•A‰¤—e

present onŽµ‚Êe di•Œa| surface•‘beŽµWeen the di•˜ŽµO-buocal

ŒÊd p–~laŽµa•Hr•›•›“¼•E’^is i—edueŽµ•Z’ÛecŽµ•Z’¼C’Øol‰¤‚ÅeŽXŽµion

of a–Qloblas’®along the root sheath of the•fdistal region.
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\á¼e–ˆe of•Œ‚­—Ze deŒel wi˜Y1 r•Z•ZŽµ•Zana•Han”aŽµ•ZŠ…, WheŽµhe‹`

l

”¹l‰¤•E“]’•lly oŽí)Žåˆ´•H’öbo‹Î“IŒÄ•qŽµ–Q—®ŒÊˆ«Ž–‘š•›•›n–¨o—£‚¹eŠËe
—[

’ße”ZŽå•v•nŽµ•¶onŠã“o‚à‰¹eVe‡ay•Ü•Z•ZŽµ‘••E•Hsy–¨“¤Ž²‚Ü—ì•En“Ð’S‡ˆ.—£•‡
‚Ö\•@•©•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@/

diffŠÙeneŠŸm‘ly‰òsubtle in’yany instances, bu‚àthey•®e

ˆê_•d•‡‰_“Û‘dŽµŒÇeve‹`’yeles—ì.•@’pi•‡•@does n•ZŽµ•ˆme‹TnŽµŒÜ”a‚àn•‹•Ü–ë”n•@–ÈŽí

Žµ‹ã–ˆ–S–½•ZŽµ•Z˜A•ÚŠQ’Ž‰sŽB’‰—Y‰Ðy’Ùo n•ZŽµexŒÈ•Í‚à•B buŽµŽµhaŽµV‘driaŽµ“yo–Q

l are l‰¤nfinite.•@’pe•AInorŠŸ•@al|ow us•ˆto teach and practice

clinical operat’ú$ den—®stry as—£•E•@as endodontics.ŽXe

—‹elaƒZie‚ê‚Ù‰·‚Ü‰c‚Þ“d’d‘Ë‘á—•”¥Žµh$ p•E•Hp’Û‘e’ne ealc‰¤‚Å‰¤ed•@‘¸‰¤•Í•©e•Í‰¤n

•ˆ—Zi’nŽåŽµŽåŠÆŽ²c‰·—eedŽåŒÖe•E‡ˆ o‚¬‰L•¦’_•H•”‘[Ž«—Z•‡‰Te—‹Š´•Ge‰¤‡‡ŸTy•@•ø•ë

‹£•ZŽµŽµ‹PŽµ‡ˆ‹®‘‚•JŠ³.•@‘\–Qre‰¤–~Žµio—´“š‚Ëi•Áb‡ˆŽx—£e•Œ•S‡ˆ•@ŠÙoWn a—Z–‰‡‰

•E‹`•›•›“dŒ®n•q‚à‡‡•iy i•¹“IŽµa—ec•›–QiŒD‚àe‘d‚à1Ž·Šì‚Î–ˆŠÏi‘]’d—¯‚ß1e.—v‚êƒM‹}c‚à,

ŒÇO“ªOf’^e aber‘¸ärions and va’Ðations i•E“IOt CŽ²al–|’ˆ“Iny

“ä˜SŽçeŽXdŽå•E/Šàe•ï‚Þc”al oneˆê”ÁiŠËd of’n”O“I‹Ñ‚â•Í.’^‚Ü“o•e‰¤“d

•ô‚Ü”¹ŠàoŠ›—üy‚à•‡‚à–•‡ˆ—´•A•£“d—£g•E•H•®“y•\Žqo•Â—³‚Úo“©“û“I‘¸Œh‹T‚â‚ÜonŽ²Š³—Z•‡

V–~ŒiŽÔŽ²’Ç‚¦ˆóoŠ¯‘¸“IŽµˆê“¯Ž²‹T—®on‹K‚ÞŠài—ìŽ‹e“d‰¤‰à‹r—§—w‚Ëe•ëŽµ•Z
Žq

‘§”•—‹e–ˆ”J.‚Ö•@•@•@•@•A•A

•Aˆê•@˜Y‡ˆ’Ù•©‘g•‡•ˆˆó?ŒÇaje•Ü•ga•ZŽµ‡…ŽíåQ‚Ü‚êd•ƒe‹Î‰¤Šàng’p•‡ŒŒŽ²‹}‚à•‡

Œ®‚Ê–Ñ™êŽt‚à‚Ê•d“_‚à‡ˆe’^‰kŒÇ‰¶‹`‚Ì–¨—³canal/$y–¨‚àeŽX“šWill a“š“du–Q.ŽXey

’•—¿–¨e•J•d‘U‰G•‡•‘Ž²—³‰¤es–~nd env“y•ëoŽXenƒZaƒGƒS‰k•ZŽµ•Z•Ü‰•w‹®Šñh•ïll‘¡

’\‚Ú“ñ•Œ—ìŠÙ—wŠ›—£”—on•E’Ía•Ø‚Íˆóncl–Q‰¤Qn of’ÈŒ˜‹­e•x•‡‹}’^‘e

ŠÛ‹T•ò•‘•ê•‡“ûŽ²‹TŽµd—³‰¤ngŒ‚“I’Û‚Åo–|•n—®on•Í•@—®e envi“InŒÇenŽµi—e

Ž²Œy—ZaƒZ•Â‚©‡ˆ ge•Ee—®c p‘¸‘ädilecŒ]on”nfor gro’ú‚ßŠ³•ãe unŽåŒÄe•F•‡’‰•B

‹ó‘‚‘•Ž²‚Ì‚à‚Å•|—Z‰¤en•E–Q‚³‚êv‰¤Žío—£“û‰ •¹n•ZŽµa–¨‚Åavo‹®1e,

‹³’d•q‚Ë•‡g“çe—®•ZŽµendencies a‘‚e a—‹–Õ•Œed.‹Oe‚´e’y1ŽµŠ]aŠÑ‚«
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”´•Z•Z“ú

e•£•J•É‰_eŠ³inŽµ‚àe’^’ÛylV•g‚ÜaŽµ‰¤onŠ]Žµ‹ãa—³‹½e WiŒŒ•‡s‰àed‰¤n

t‚Ëe‚´•Z•ZŽµ•Z•”n’¾•AanaŽµ•Z‰B—\•Í•@e“d’’c‰¤ally“yn‹Oe–§‚â‰¤c‹}Ž–o–Q-Žµ‹ã‚Ëd

o‚Å‚à‚Ëe•@Žµ‘äeŽµ‚Ê‚«

•ˆ/ Fro’y”Áe be—‹imings of•AtobŽµh dev‡ˆiopment, the environ-
ƒm;

’^ent aPPe‘ˆŒq•@tO be favorable for the expression ofŽ²e full

gene’\c poŽµe•Œial.ˆê•@’pe youngest fetal specimen ex‰¸mined

‚Ü‚ê•p‚àis•ˆ‰_Žµ•êdy‹Åd’ˆŽµŽµaŽåned•ïcrown”_‚Åu—üp lengŽµh o—‹90ŒÇ‰B.

’yi•A‰_•W•‹’^e$po—Z‘P‚àO an age ofŽµ—®–Èeen–QeŒy•Í, b‹}••ed on”Áe

eŒDŽµi”•—´o‰ò‚àa‚àl‡ˆ(‚µ3Žm6). \“oyƒZhi—^“}ŒÇe,Žµ‚Ëe denŽµal•Ha—Zn‹}‚Ëad

dev‰òope•ï‰¸ndŽXe‹{’†ŒÇ‰¸Œ‚yŽµ•Z•Z”Ç‰ï‰a‘eŽ`W’È•A‡…•˜—seSŽ²‚à.ŽX“oŽí‡ˆ

Wa—eƒm•g•Eo•‘yŽµ•Z deŽµe‹Î‚Üne li•@‰Ìe v•‡“™ŒR‚à”Ý•®1–|.‰¤na and den—³ŒÏ

1a’^ina had•e originaƒ•ed irom the same epi‹Kelial thickening.
•R•@•@•P•ˆ•ˆƒm

—‹‚Ë–Q,Žµ‚Ëe—Ze•BŽÔ•‡s•ˆcQnce•Ün‰¤ng•j“dfo’y•ïŠà•Bn(Š˜‚¤6,2‚¤7,2ŽÅ0),

•x•‡’Ù‚Ü•¶ŽXŠÑeSolv‘nŠ§-•ˆSinc‰¹eŽµheƒSeŽµal ja–Q–Qre di“š“decŽµeŠ³inŽµ•Z

qu•Ûdra—Z”~•‘Š|•‡ŒÇiŠ³l‰¤ne unŽå‚ÅŽåc•ï—®on”ˆŠ]•E•BŽµ’ye ebje•ZŽµ•Z•†
\/

”ˆ—ìŽµologic sŽµŽž•E•¦h‹àŽèeelŽån–¨‹®Šù—ZeŽµ•E‰k•E(”VŽã— •@‚à’n‚à

‰é•‡/d•I‚Ë1“y•‡—Z’ÙŽåŽ²e—en•ZŽµuniŽµe inŽµ‚Ëi—ì•ˆre”©Žåon unŽµi•HŽµ‹ãe

e‰¤g‚Ë‚â•‡•ÃWeŒb•——ìŽµ‹}ge•ˆc’¬n•ZŽµb•‡‚âˆóifi•‡d. Ho–Qver,Žµ‚Ëi—e•ˆ—ìee–Q
ƒm/•@•@ƒm

ƒm

m”–alisŒ]c•Ein\ƒ„iew ofŽµh? advanced–Q‚àure of the tooŽµh ge‹Îs
•A•@•@lƒw•@‰¹(

•n‚à/•™•Ž‚ÆŽ°ŒÄelcŽÔŽ²‰Ga•H–~ge.

•EŽO/ By s‚³c—®QnŽån“oin•ˆ“šagi’^‹}l, •›•›•Âo’E•H,•nndŽµran–¨veŠŸe

•d‚Ëe’‚,ƒZ‚Ê•‡‚Åel–¨Œ]ve po—ìi—®on•ˆofŽµ‚ËeŽµ•Z•ZŽµh geŽX—e–Q”Py be

•‡•Œ‚¨“ªaŽµed•@‘\‘Å•‡denŽµal•H–|in‹}•AeXŽµend‰à•A‚Ün s–QeŽµŽíli˜Ie fe’I•A

i•E•H•l1ing‹c•Z’…‹}•‚Š]‹}l•Œre•Œio\n fŽío’p\Žµ‚Ë‚·‚¤oŽíal epŽå”Áeli‹r.•¦‚ß•‡

/•@•@•@•Aˆê
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1Žmn‹{u“Æa‰Ø‹}c’†“ˆ‘d‚àO—‹Žµ‹ã–ˆ‚âenŽµ’öl\ 1•em‰¤naŽµ•Z’ŠeŽµeeŽµ‹ãallo–Q

˜I“oŽµhe•Øp•H’ö‘¸•êŸò”n’û—Z‰¤c‚Ë‰¤Ž–•÷Ž“•Œ—ìŽµ’önŽµ‚Å‚´oŒÏ’n•‡Ž²c–ÔŽå

Ž²d linŽ²•g‚³•ãbo‰Td‡‰—¿•@“ñ•dŽåe‹T‹©‚â,‹R‡ˆŽµe•Œ‚ËŒm‹Þ—ì‡…–ì‰Ž‰•‚àe‹ð

‚Å•Ío’yŽµ‚Ë‚ç/•{o–Q‚àyŽµhe •›•›mec’^“ÇŽµ‚Ü‰_‰à–Qo‚Å‚à‚ËeŠ³‚ÌnŽµal sac.

—Ê‚ê‘Ý‰¤‰àalŒjˆêŒÊ—¶•›•›el–Q™ò•Hy,Žµ’†“Å‹`egŽå“º—ìu—Úeu—ZingŽµheŠ³e”Ý‹}•H

1‹Î‰¤áÉ•Â—e‚âŒÇ•ãn‚ÜcaŽµŒÜ•Zn•ØŽ²•\’ŠeƒZe‡ˆ—®Žå‘èone o•á•›•›m‡ˆcŽµive

- tis•¾e•E’^us,‹Oe •ŒŽµeeŽµh are iniŽµiaily bounded by loose

•›•›Šù“Ç—®‡X‹T—®—ì”l–Qon a‘¹—¿de“š, and are n•ZŽµ•Z‹rO–¨edŠñy oŠãe•Ü

•£‹}‚àom•}c sŽµr”•Žµ–°es. The denta| lamina fu‹£her servesŽµO

-•©oŽí‡ˆ—ZŽµh•‡‚àeeŽµˆò‰¤n‘l–Q—e‰¤oŠñdŽå“M•¤•H•A•Œ‰•ŠŸŠà•‹n•M•@•‘n•Í•ë—Zo•d

Žµe•E•æ”Wep“ä•e‚àe l‹½“ynae—Z’ŠinŒÊ•®—ZƒŠ•‚Œ©e“×‰¤s one•HŽ²Žåna

—Zth ten’Ù—¶iviŠ³ˆÅl buds•EŽXis p|acesŽ²e buds in posif”@ns

deŽµe‹Î‚Üned by eŽÔ•Â‚ßelia•Œ•Aˆó0‰¤‚Ü‚Å‡ˆ“E‰òon of”Áe /Š]‰¤‹­gle denŽµa•H

1•Q“]“y’n•E‹Oere•…“×”_•A t‚Ëey‹Še n•ZŽµŽµ•Z•Z •Zl•ZŠ„•»Žµ•Zge’n•®‚«n•‹—£

‹½e-—Z•‡y”ïac‡ˆŠ³Žµ“I\•er b–Qca“y•HyŠK1‰¤•E“@•nlƒ†y•œ•@•””‘‚ÜniŠàa‰¤

•›•›ŽXe•ß‰¤o–Q‡‡•d•E•‡•Ab—Z$‹îiŽµ‚Ë—®e)1–|‰¤n–~a‰••Eb•Ëo–~d•œ S•ZŽµ‹ãa‚à

Ž²‡ˆ/Žµ•Fe’n/•×•‡–È•ÜŒÇ‰¤y“ñpo‰_i—®o–Qd byŽµ‹ãe‰¤“•ina.

–„‚éˆð’Ž•Í•ë‹{o•Í“×‰¤on•ïl‚Ün‘guence’I‰µbŒDde•³vedŽŠ‚ÅoŒÇ”Áe

–û—ì‹œ‹©‹T‚à’²‘µ•@”÷‰·un‹ø•ƒ) de“šC•³bed–t’ÝncŽíe‹}Š³e inŽµ‹®c‹p

\ piŒ]aryŽª—¿fty in•æŽíegions where–GeŽµOO—Zbuds wereŽµo

•Å•ù–Â1op•E •¨Ž²•ï”JŽåˆª‚ßeŠ©een–Ue—ee•ÍŽåŽµŠŸ—ZleŠŸbl•›•›d sup•d

‘‚l’p•@O“ûŠŸ’^Ž°Žç•›•›’ŠgerŒÇ—e‹}‚Åe po‰_”Ço–Q“y•Hy esŽ²1‰¤”©ŽRŒª‡_

Žµ“ïŒb
ŒÅ

‡X“ä‚Öc’^1•–Žµ‚Ú‚éi—ì“IŒ]c‚Ê,—®’öŽµ‹Oe ve–¨•¦el‘””•y–¨•‡•]eŽµ•Z

–Õ’Ù‰ ‚Ê•‡‘@“×i‹Tl‹T•Œ‰•nCe‰àbeŽµ–Q•‡n‰°–QŽµ•‡e‹©•@–QŒ‚’p
ƒBƒ“‚µ

ne•°‚Üve•Œ‘ª•‡adjacenŽµŽµ•Z’Še epŽå’^‘Ù1iŠÛŽµ•Z•Z•AŽXge‹Îs•›•›n
•A—l•@ƒm•Œ
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Žq•ˆ•@ƒm

‹TŽå•ÜŽ«eŒÇŒR•nŽµ•‡‰•Žµ•Z pŽíodu’D•ï/Žç‚©eŽ­enŽµal pa•d•Hla’ÛŠ³d‹ànŽµal‰_•nc.

’pe•EŠŸ‚à’““çŠŸ—Z‰•‚àeŠ³ce“ø“™(•vŽ]e fo”¥—Z•RŠàe–¨a•d•H1‰M—ZŒÜŒ·

•H‰¤e•ÍaŽÔ‚àa•H‚à‡‡ŽµŠÛ‹TeŽÔŽ²e’Ça•H‚Å•™d. S•v•He•ZŽµiŽ°–ì‹­elŽå“I’oŠàŒÊ
!

ofŽµ‹®\•‡•ÄŒ»el‰¤‘dl ce•Hƒ†•xŽmead•ÍŽµ•ZŽµŠ¢e cap•Í‚à‘dge ‡…“¶Žµ•Z•ZŽµh

deve|o•qenŽµ’yt cie–¨rly esŽµablishesŽ²e relaŽµionship be‰JŒDen

’[e epi‰Øeli‹}Žåa—Z–Qse‘¦hy’ya| ce|ƒ†•˜. The young tooŒ¥gemŒz

-•r“åe‘eoW\•ö“‘—ì‰¤—®‚©‚êed‚ày‰–ŠËe•‡—®—ìSue g’^upS‚«•@’^e de‹­Žµa1•H’ö’Ù’E
ƒm\‚Ö

•‚‰¤‹ø‘li–Q•ë‚à“ïŽ¡d ooŠàec—®on wiŽµ‹ãŠãe’Øi’pi—®veŽµ•Z•ZŽµh,‹Oe

a‚àu—ZŽ²‚àV‹T—ì“ç1‹}‚à•S’ö—e—¼•Ü’@nd—e‹OeŽµ•Z•ZŽµ‚Ë‰¤nŽµ‚Ëre‡ˆ diŒÇe–QiŽ²‰_ƒ^

ŒÊ’‰•q‚Ëe’^e’ynC‚Ëy•ã•ö ce‰¤•H“š‡‡‰¤‚à’d•ïenŽµ‰k‘‚‹T•d•H1a’Û’‰de•E‚à–u“y
•R

•Í‰ï•H:‚Ö‚Ë‘dve aŠŸ‘›‡ˆ’‰—ìp‡ˆeŽå•ù‚ð•®ŽåŽ²‚à‘õ‚¹Žå‰¹O–QŠàŠãre“š’“eŠ•Žµ•Z•S•ù

•AŽµ•Z•ZŽµh•B

‹î‚Å‚Ë—³Žt’¼“y‰òueŠ³g’pW‹È—¦•ïdiŽÈe•ëen—®aŽµŽåon o‰¤–Ge cel•H—ì

o”ƒ‚ÊeŽµ•Z•ZŽ²—‹‡ˆŽX•E \•Œ‰¹‚à‰kl“J‚à‹Tge is•ïacŠß•£•E•Ý‘î—®‰¤sŽ²e,

ŽµheŒ@•í“Ö–ûŽ‰•EŽµ•Z•†‚â‚Ë“dŠ³en—Z1‹½“yn•Û‚àegŽån•‰Žµ•Z–QaŠ¢•‡n•E’û‘¡“Ýg“ø

o—³‰¤Žµˆ«‰¤eŠ…”j‡_Ž]–OŒoQf—ìep•®aŽµion b‡ˆ•›•›‰L–ìp’úŠÏ•‚.–Qsen–²

•Z•i’•l ce‹®•”Šw“ñ•Z—Z‰¤‹­‚à‚Ê•‡a“×‘lS •B•@di—ì•B•B“E—Z‚ây •Bf–Q

de•Œ•d•Hƒm‹½“y”••E–Q•Žo’^‰«e‚àe lo$S•ˆof a’^‹}c‚Ê–QnŽµ‰¤—ìdelayed

ŽX“dŽÔ‚à‚ËŒ˜”X“IŽXiŽvWel‰¤”_•Œc“fci“êed.“QOWeVe•Ë,Žµ‹ã•B i‹™i—®‹TƒG
ƒ•

•vƒh•R

ˆê•@ŠÖ

‚Öb•q–~d e“ç•E‚Ì•ƒion•E‚Â—‹Žµ‚Ëe den’n•ãl–|ina wi—®Žµ‚ËeŽ²‚à‚Ëge‹Î

‰¤—ì‚à•E•Hy/‰^—‹‹ã•Z•ÍŽµ•Zˆê•P

•ˆ•ˆŽXe aŽµŽµac‚Ë’Ù”¥Žµ•Z‚Å‚à‚Ë‚çsucce‰às‰¤on‹T1‰¤–|‚Ü”•—È”Ç“ùŽ‰“Ic‹O

g•t–•‘•a‰¤“ImŠ³•†goe‰àa •Z‹ã’ÛgeŽµ•Z •AaŒÇo‰•‚à•‡nuo–QIia—ìon“±
\•ˆ•ˆ•ˆ•R

Ž{aŠ³—Zly•Ähe per’ErienŽµ•ˆŽµOO’^gerŒÇ•ˆrelocaŽµes in a posiŽµion
“c“Œ“c

•E•@\

•f—´c‰ s’Sygu‰kto i’®. priláÉry predecessor. / Strands of

—í•@—e•@•@•@•@’š

Žq\‚Ó
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\•R •v

l

—¹

/•@•@•@•@.

epithelia? cells H’Ù‰Øe permanentŽµOOth germ with boŽµh

Žµhe oral epit‹®”Çu’Ùand the priŽXary tOO•G.’pis three-

po‰¤nŽµe‘ˆnŽµa•ZŽµ•ZŽèŽÔŽX‹}Ž–y and peŒi•Ùanen‚à•ëeŽµ‹ãŠŸwell a$’Š‡ˆ

ora| •AŽº—¿iŽµh•˜ii–‰‚âe–ìe tO SŽµabilize the smailˆóiŽµhelial

aggrega’ˆon of cel\11‹ÁŽµhaŽµis the permanent precursor. AŽµ

a/1“o‚à•‡r‹à’ng’Þˆê”Á‘Á‚âO‘ëŽµ–QŽ›‘OŽµ‚Ë’Še–¨‚ÅŽå•”•®y‰Á•›‹O“ys•P 10–¨Žµ•E

l SŽµi•ö1 1aŽµer,Žµ–Qd‚³‹òŠ±Šƒ1•H–|‰¤na lo—e•‡‰_aŽµŽµ‹Tch’^enŽµŽµ•ZŽµhe

‰°P”QŒÏ‹³nenŽµ•õO’®ge•Lwhich 1ies in the comective tissue

“³n‘¦’×lŽµ•ZŽµhe’Øi’^‘‚yŽµ•Z•Z—Z•E‹Î‚Ü‰_‰ài‰J‹}—®on wa•Í•ˆSeen inŠàe
(

•© 28Š›ee—†•Íp•‡ci—£•E•œ•@•@/•@•@/

ˆê•@”§e vol—Ze of apithelial cel|”JOf”Áe den‚Ê| lamina

decŽíea—ì’ö‰à•@–Ò‚Å‚àe”y•@Žµ‚Ëe‰Á•H1•¹Žµage oƒSƒ„‚Ëe•@ŽµeeŽµ‚Ëis•ˆŽíeaChed.
I

•ðfter’ne feŽ²s iŒR”ïWeekS oid•Í•@al| of”Áe primaryŽµeeŽµh
‰š•@•@•@•@•@.=•@:

ŒŒˆ£Ve adv•Ú‚êCedŠ•o•H‚à•‘e–¨ap”l•E’Sge, a—Zs‡…–Q‚àeeŽµh areŽån

Žµ‚Ëe pr•›•›‚¨ˆ«•Z‘ä‹Î‰¤ne‰••H“yzaŽµ‰¤o’².•@’ye de’nŽÔal•@ƒ†Šc’Ùn•±,ŠŸ‚ËŠŸ

been–QnŽµio–Qd\ PreViously, begi–Q•ˆŽµO undergo•ˆ‘ga“@entation.
•P•ˆ‚¤

‘Âny of the•PˆóiŽµhe•öial cells degenerate in the face of the

Or‚Ê‹®‰°Šàve•@Žµissue—¹replacemenŽµ.•@0‹Oer‘š•ˆform•ˆfla’^ened, OVal

“dŽÔ’Ù”@Of apiŽµhelial cells. These clumps |ie sligh“ùy underˆê
‰[Š³

Œy—¦h the/’@al eŽÔ•delium, and probabiy cons’ˆ‚àuteŽµhe

Ž°Ia“eds of Ser’Ù‰_"Ž²aŽµare seen-WithŽ‹e eruption of the

Žµ‚àeŽµ‹ã.‚Ö

DisƒZally, the pŒDmanenŽµfirsŽµmoiar ge‹Îarises from

‘{e—•ŒbŒÏ‚àˆ·\1•£‰¤na8•@‹OŽå—ì‚â•ZŽµh i•¹?P—´‹®cŽµed wŽåŽµhŽµ‚Ëe ora•H
“c

Ž­

Œ¡i‰–eliuu in ,the same fashion aŽºthe prinary teeth•E•E

‚Ö•@0•@•@•@•@•@•@•@•@•@•@•@•@‚¤80.
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Žå•Í•×Ž–Žµ‚Ël“Öorien•ë‘§‚ày•nn\i’Ç•oal fi‹Îl•ïŒÇin‘dr c•›m•JcŒ]on

—ZŠT•ue•L‰¤˜d“ä•^“dec•BnŠ³ŒC•‹ŠŽŒÊ•E’peŽÅ8–Qek—e“ú’öcŽå’pen•Œd

n•ZŽµŽçe“Ç‰ïl“¼’ú‚ßdi•Ð•f—³‘eŽµ•ZŽµ‹ãe peŽXanenŽµ‚ÅiŠŸŽµ’yel•n•Ü,”a—Z

thu—ì‘•O ir‚ÎOr–Qtion ccmceming the second andŽµhird pemanent
“¡•@ˆê

•umOla•}’‚WaS- aVailabiŠ³:•@ŽXe faŽµe of the denŽµa1 1a•Zina in these
‰¹•@\

ƒm•@•@•S•T

dist•gregions can be•ˆdescribed only after study of older

-‘e‚³Žµe“¤‰¤al ,‰°

/

-Šñ•EŽíi”¥gŽµ‹ãeŒ‚e–áiod—ZenŽµhe denŽµal lamina’^ain‚Ëi–Qd

‰¤‚à—e•Û—e‚Ëee‚à•[‹‘ŽYeŽånŽµegr‰¤Žµ”àbl•›•›d ve“o“še‰¤‰_•@c•›uld be fomdŒ{dj•ÉŽ°

\ŽµenŒÃŽ›o•@‰¤Žµ, b•EŽµŒ³•ZŽµWi’nŽån iŽµ.•@ŽXe l–|‰¤”•WaS“¬1•o“®•H•ae•Üed,

—eo•q‚ËaŽµCe•Hl”úinŽµŒŒe /ce•Œer lay•‡Ž•’†•×e”l1Žåg‹Å1y‚¬e–QVe‹T
(

\•@•@,

‰¹•@•@•@•@•@/

fro’†a VaSCular•ˆSOurCe•B •ð basement•ˆmembrane•‘•@COntinuous

•SŽå•¨•\”Çe oral epi‚âe|ium, enVelopedŽµhe denŽµal l–|ina. T—®s

Œ‚‹`ŽèSenŽµ•‡‚¹a”ie“ye–´Žµive b”a—‹‘¸‰¤erŽµ•Z•@ŽµheŠËeŒ›enc‚Ëy•E•Ûl•@—®‰às•ÃŒR

•ð1Žµho•Eg‚Ëb—Ê•›•›’Žve—ìsel—ì•@c•‹•E•HŠ³•E•ZŽµpen/eŽµr’‰‚àe•@Žµ‚Ëe denŽµal la’^“y‰ò‹},

-nutritive•ˆV–~SCu|‰kŒÝeleŽXenŽµS COu|d.•@B|ood vessels•ˆ••ere found

C’n—‹‚àto _T‹®baseinenŽµ—£mbra–Qin lieu of acŽµual pene“]ati‡‡n.

Œ‚‡`—{’¬mŽµaŽµion of the denŽµal lamina was coupled with lo$S
/‰°•f•Œ•@•@•@•@•@•@•@–m

oŽŠ‡nŽµ‹ã•‡“™Žµ•ëuc•ö•E‰Tal•@ŽånŽµ’‰g•ÜiŽµy ofŽµhe b“äe’^enŽµ–Œe’p‚à•Üane.‹faŽµ
•l/

‰G•@,

‚Ö‹}Ž–—Z•‡poêG‰¤‚àle‹­e‹}ŒDon‘P•@•‘Qr\’nŽå‰à•r disin“¼graŽµ‚Üon?•@One

“[•ëwer i“o’n•Û‚àa•ãerŽµ‹ãe denŽµa1 1aŒCi‹­a‹ãa•ÍpeŽ«•Z‡a’ped iŽµS

p”J•Ea‚Åy•Ã‰¤ŠŸionŠî•@‰¤ŽµS mifying •Aforce i“š•ˆSub‰_eque“ûŽ²y loŠ]‚à.

ŽJi“o’yay•Abe exp–áe—ìSed inŽµhe lo•ÍŒ˜ef c•›“ûŠà•íiŽµy oŽè“Ie ba‰àeˆê

•E’Ùt—î’y“]“[e. Or in a ehange within—Ze epi•ÙeliŠ³l cel|s
ƒi

ŠQ‰[

–Ñ•×’ySelves•‘•Œ•@The“Âe biochemica| chaŽ°–Ñs result in the inward
I‚¬(•Œ

–šl•u

•••ˆ
•Z•Z•Z–y
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ŒÇigra—´•ën ef •›•›mec—®v‰¹e‰¹’ˆ—¿“¤e ele–QnŽµ—ì•Í‚àl•›•›d vesselŽ\,

•›•›llage‘²ŽçibeŠŸ, gr‹O—¿‹ð“šub“o‚Ênce•‘•@•nnd me“šenc‚Ëy•Eal ce“y•H‰_.

Perhaps;ˆ¹i”iinfil’ˆaŽµion of•®eSOderma|•@conŒ¿tituen“¼•A is•@’Še

CauSe an‰m•@noŽµ,Žµhe effeCŽµ•@Of the breakdown in the denŽµal

la’^iha.’pe mesodermal•pissues may eiaborate substances

Ž·a•qcauŠ]leŽµh•‡baˆ«•|•|‹Ê–QmbŽ¿’ÛeŽµ•Z be d‚Ü•xŽí‰\‚àed•x‚à‚Ëu•Í

-ena“Úi•E•x—®e b•H•‹od•A VeSSel•Ían–ç–Q‰àenc‚Ë“´al ce•Hl–¨Žµ•Z”@“×‚Ë•®

•Ã‚Ü•IenŽµ’Še denŽµ‰k1–|in‹}•E SŽµill‰Mno—Zer‘‚eŠŸi‚àiliŽµy i—ì

Žµh•Œthrou“ohŽ²‘‚er•ˆS•ftreŽµChing of the denŽµal l–|ina, iŠ›cells

\bec•›•¤Ž–•\•ZŠŸŽ²—Z‚«•@•£e—e\ˆó•®aŽµion ofŽµ‰L–ì‰¤Ž²e’Ç’•l ce“y•H“Ä
\

•He–¨S“Idi“o‘¸Œh–ìŽµ‰¤on o‰¤‚àŠÛe‚à•ï—ìe–QnŽµ–Q“Ib“E–Q•‘•@a—ZŽ²Žå—ìŽå•Í

ˆ¹llo–Qd by•AŽXeƒMeŽÔace’^eŒÜŽµWiŽµ‹ãŒÇe$edeŽX”al•@Žµ“y‰_‰àueS.

•¦‚Ëe d•ÍnŽµa“y•H–|‰¤na b•‡C•›•Ze—e‚Å”Ö‰kg—}e”Ýed aŽµaŽµiŒÇe Whe’£

•ØeƒmŽµ•Z•Z”ÁgeƒM•L”lŠÛ–~ve rŽ²•Z‹ãed a po•yi—®o’^•ˆof o•³enŽµ•–’ˆonŠà’Šin

Žµhe•ƒ‚àal j•×–¨•œ•@”áey are sŽµ‹Èili—ge‘ì/Žµ•Z•ï”¥e“Ö‚àenŽµ, in an

-enViron–Q—Zt‹®Žµi/Œo•Ivorable for conŠànued gro••’nwithout

–¨“¶—wu‘¸eŠ]•Ã‹b•ZŽµ‹®Ž²“Ö“IŽXic“šources.’ye”Öefore,Žµhe•H•BŠŸ

Of•v•˜tra•Œu‚Ü•Aal inŽµegriŽµy of the basement mŽ²brane becomes

’Û‚ânŽµeresting peinŽµof sŽµudy, buŽµdoes not effectŽµhe suc._
(ƒj/  l

Œ¾•ã

Ce”£Of•ƒŒŒre“I’dh germ g•ëOWŽµh.’pere is, however, anOŽµher

—¿”Õon‰P‚Å•ö“äe’yenŽµ•ZŒÇe’p“]‹Tn•‡, Whose disŽíupŽµion may proveŽµ•Z

be•qeŽÔi–QnŒf| toŽ²e coriŽµinueql un‹}ltered tooth gro—ih.

“ñ“ñ/’pe ba‰_•‡menŽµnembrane of the oral epŽµheli‹}l sŽµmctures

Žå—e‚à‡†n—®’yeu—ì)Žån•‡‹cIy fe‚Ë1 1‰¤‚Å•Þ•@•HŽµ’^‘ˆy be’¨aced fŽíoŒÇ

–Q•Žrai epithe|ium•falongŠàe •edentaI laninal tO the young

382.
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Žµ•Z•Z—®•EgeŠËŒÇ•Í•œ•@”áeŽµ‚Ëick•Ee’‚•Í•Z‘äŽµ‹ãe ba‰_emenŽµŒÇŽ²b”Ö’öne‰¤n

˜Dpeci‰òcˆê”g’öˆñ“I–È‘‚c’Ù’ŠeŽµype of—©ŠŸ–Q‚à‚Ë‹}‚àiŽµŽ²‘\–ì•Z‡aŽµ“š.

ŽXŽå“š“™Œ‚•®•F‚àŽång”iŽµŽXc•‘“IŽå•¹•ˆ$o•G‰¤nŽµ‚ËŽâ‚à“opecia•H”l’nŽå‹®n”©

‰Ÿoced–„’[•”e•A“×ˆó“y”ì‰¶‚Åo‹`Žm‚à–¨vi‹Ti’ÈliŽµy.ŽXe u—ìe oƒS

•[Period’\aci“ø—ìChiff's) •fhea”JeŒÇt•ˆŽµechniqueåQallo’I•˜ Ibr the

Staining o•}Žµh reticuhin apmponenŽµOf the b–~s•IenŽµ’yeŒÇ-

•EŒy•‡‚¹e•EŽXe—©Š³Žµ•ZlogicŽíeŽ\u•H‚àS‰¤‹ã•ZludeŽµ‚Ëe ba–¨e“¯Ž²ŽµŒÇeŒÇ—A

b–¨Ž²eS a—ìŽ²in•‘red•æ‹»•£1e•é1ue l“yneŠõ•EŽXe i•Ù•ïge‰¤–ˆ–‰iŽµe
/

‚³“IŽµ‰¤ncŽµˆê‹}dja–•‹PŽµ“I‹Oe ora•Hepi—®elŽå‹£’^.ŽXe c‚Ë“äac•or

•ˆof•‚‚ç‚à–~—ì’öl ce“y•H—Ê‚¨‚ç—£of’Še e•dŽ‹ŽQ1‰¤‹rcon’¼•J“¼wi‹O

Žµ‚Ëe•Ía—ZoŽXnŠŸ“o‡…ƒSƒ„Šße‘•nderlying eomecŠàveŠà“d“çe.’ye

’yd•E•H•n‹‡–Qof’Še e‹­a“yŽti–Q1i•‘are b’padl’Ûd“y‰ò’^a‰D

insta–QesŠñ‘õg—Z•®.ŒÊe o‹Îl epi—Ze|ium isŽJany Cell’dyeŠŸ

‰ò‰¤“ª•‘“[’‰‚à•Œi”Jis•E‰¤’^o•Red inŽµhe b‹}’yŒÇenŽµ–QŒh‚à•Ü’Ûe.’p–I

–¨‰¤1‰¹of–Q‰àe—¿•ï“In—ì,—Z•‡baŠŸ—£‚ê‚à•E/–ˆŒÇ“]’Ûe Sep•®‹TŽ²g•Ge

•Ao’y1••Ž«•I’nŽå•Em•goŒÇadjac•‡•EŽµ’^esode‹Î‚Üs red,’Ži‰àŽµinc‚à

“[–ûeas‰¤•Hy•ç•Z•H•H0–Q“Ô.•@‰¹

‡_’pe/den’nl l–|in•ïacŽµs as a typ•B •BfŽµrausiŽµi•Bnal a•Bn•B
/

a”J•ffŽ]a•á”Áe ba”Je–QnŽµmembiraneis conce—Öned.’^e |amina

Žå—e—Ê•ZŽµ\–~SŽ²—Za–¨Žµhe o’d1ŽÔ•‚‚Ëe•H‰¤u–ë‰¤Žµ‰¤s•HeŽºs•ˆŽíegul•®,

•‚ŽÔh borde—wof moderaŽµe definition. •A Nevertheless,Žµhe

‚àŽG”•enŽµ‰CŽ²Šà“•e ofŽµ‚Ëe den‚Ë1 1‹½“ynaŽås c•H‚Ìa‹©Žíec•›gnŠŸd

•Œ’yŠŸ—³“š•‡cŽ²–Q•‘u–¨i“ûgŽµ‚Ëe–¨pec‚ÜalŒx•Á’Ùng–Â•In‰¤‹»eS•œ
)ƒm

‘ê“c

D•E•¶‚Üng–´’\1y developŒÇ’@Žµ•Zf—Z•‡Žµ“IŽX–¨e’pŽµ‚Ëe b‹}seŠ›

—wŒ]tŒÇŽ²Šàane is easily fo11owed frrfuŽµhe dental lamina to
“ú•ñ‚Í
‚µ

•ö•@•P•@•f\

Œ\•ˆ
ƒi/•@•@‰¹

‚¤8‚¤.

•r‡d•@̂êŒ¾)

/•@•@/



Ž²e‚àe‘ù’ÐŒy‹Æ‚Å•”‚à‚Ê“d•@ŽÔo‹®‹ãŽµ•œŠ¨•@—ZŽå•Z‹ãŽå‘è•@c•›—£–ìQ’\’ö‹ß‚ÌƒS‡ˆŽÔŽ²”Ç‘i’Ç

•¶’•‰¤Š³.áÉ•ã‚¨‡ˆ•ŒŽåŠÏŒÝ•†•ÊŒê‚Êe•ÔŽXŠŸ‡ˆ“±é[ƒF•ö•ë’`—­$’‰•½“™‰•“M‘ÊŒ¿•ã–ì

ˆê’©ŠÍŽñ”µ,—ZŠ|“L‹¾‡Q’y“Ý”|“yŽ²ŠŸO’p“I•X•‘‚Ì–·—£”_“ø•X”Gå­ŒÊ•eŽÕ—Z’ú•ô

•ê•n–ì‘ëla—¿Š•Š¯‘leŒb‰¥•Eƒm’y’ö‚à‰¸“o–|e“û‚à–Q•R“]‰kŠÂ‡ˆ i”l•›•›n—®ŽX$Š“–›•ˆ‚Ì•R

Žç‚Ëe–·‹@“]1•ˆŽå–|‰¤•ãŽÔ‡‡Šà‡ˆ’ö‚â‚Ü‚Å‚©‡ˆ1‰¤“•cel•H’ö$•ö’n‡‰‚àŠŸ•É‚ÊŠI‡†—w—­”_

ˆ¹’û•E•ê‡ˆŠ³—¯“I•DŽ•’¼’SŒ˜’²ŠÙŠ]‚êed’dŒÁ•®“ç‚âia—®on o—‹Šãe e•‚Šã•à•x‚ÜŠÏ1
/

-cŽºŠÊ‰¤—w•b•œe•æ’n’‰‰§“M•@—Z‡ˆ“Ý“®—£–ˆ“yŽt—£“û‰°o”Ö•KŒb‡ˆ b’ÙŠc‚µ’ˆ‚à—½‹¿ee•@ŽKl‹­‚Ü•ë
•€Šì

ŒR”¨‚Ü‹®–²•@—Z•‡“I“ûŠàŽ²’S–ñ•ZŽè‰–‡ˆ’ˆ‹}”l•½áÉ“ç‚â•E•Ý“]‘l‰L‡ˆ‚Ü”–ŽÓ˜Y˜hŒ®”·
ƒm•@•@•@ƒy/•@\

Žµ•Z•Z-ƒm’¦ˆ«‚à‘lŒ¡‡‰.

•\’y“d•Ý–e‘ç–LŠÙ—•–|.‚­‚Ü•ÍáÉ‹}Š³˜ho•ì‰•‘ë•¦•@‘l—•ŒoŒ«‹ð‚Ì•ìe“d‘§“¼•íŽ²‚à
l

l

•®“ˆ‰·yŽ•ƒm‰¤—ìo‰¹‚à‚Ê‡ˆŠ–•v•HŽ²”›•J•Ü“I•X1•ë•@‚â•÷‡ˆ•@‰•—Z•™Œë”F‹]•ê‡ˆ‹®ŠI—ZŠŸo–¨•@•v•—‚ËŠî

Ž²’‰”Ç•ê$•Ü’Û•q‚Ë–•–áŽ²–|•Øe“ª’Še‰¤Žå•e“•Šoe•Ý1y o–Q’È1ŽåŽ²“y‰ò”_

Š|•‡–¨ŽÔ•Ú‚à’^•e‰¤n•êŒ •Ù‡ˆdi’²‰ò’žon‰¤y‹T’ö‡X‡ˆ‰T‹}—Ê•@cˆ¸”Ã1•H‘ly‡‰Š•“M•@Ž²‹®Š¨

•A•dŒõ’ö‚â‚Ê‘Ó—ì“¼Žå1•ï•êŒ –á‡ˆ‹«“I1uŽXi”©’^oŒ¿™ò•k“û—ZŠ³‰•ŒõŽ².•eˆÅ‡‰“Ú

’m‘‚e•‘•AŽ²‚Ì”m–E‰TŽ²‡ˆ’£‚à‹­“dŽXŠà—£‚·e e—‹•@•S‡ˆ•@•ÝŒe•½‡ˆ‰¤‡‡Œ{g“•‰ë‹T•íƒ‚‘•‡‰’m

•A–ì•‡’de’Ž•P–àbe•‘i—Ö‹ï‡ˆ•Ë‹R‰s•ôŽÔ‚©‰¥“‡‡…‘ù“Q‡ˆ $˜h‘ll‘á‹®•GŠÙŽå’^“Mˆ³•@•á‚Ê“×

“×•Í/‚Ü’^d‡ˆe‘Þ‹ž•@Ž²e•@–O“o—³‹J\A•qel‰¤–¨‹T‚àe‚à•e“d‡ˆŒƒŽ²•x‹î‚Ì•ã‚à‘\“{’£Œy“dŒO‚â—£•‘

•A•n•x•d“dŽçhe•@Œ¿•ã•Jˆ¹‚Ì—Z’Çne 9ƒSƒ„he inne‚´en–|e‰¤‡‰•‚‚à‚ÊŒDŽå‚æu’yŠ•ŽN
‚µƒm

•Ú”N•P<

‰Üe denŽµ‰kŠÑ‚Ù•‚’Š•Û. . •v 1ŽX“Ý“{‚Ë•e‰¤“ûŠà•m‰aŽåsŒQgŽåeŒ¶•@–Å“¼

Ž²•áŠQ•Œy il“¶—ž‹Þ’¼‰¥‰G•‡Š³‹r‰¤‚àh•@‰Ìe se‰¤ec—®‡X‡‰Œ›•öa‚Ü–Q.•@’ye ce“y•H

ŽÔŽ²eŠŸ•›–¨‚à‚Ê‡ˆŽå’^–Q‰Te‹f–|•ûe’¼‚àhel•ŒŒÇp•J—£•EŽµ‹}co‘dŠà•e‘Q“«

‰¤—§“I—Z“ç‚âi“ç‹®•Œc‘‚osc‡‡–ìŽå’’l•@Ž·. •ð“{’ÇŽŠŒy‚àcelŠÊ–L•xŠŸ•a•ã
ˆê•@•@•@‚Ä

Š„ŽÔ‹}‹–‹TŽµ–••e“dˆêŽ²–Q‰s•öŠv‹ò•Œ“y•H‹T‘D‹r•I“¼‚à–õ’Ù‘e‹à–áŠ¨•@–¨ŠÛ‹T—É˜Y•g

‹`‹P‚âee”Çˆ«‹®ƒm—Z•‡—î‚ÊŽµ‰¬–ì’÷‚Ül•H’ö’úe•œ’Ù“å•ï$’o•HŽ¬•“•Œ‰¹•¶•×‰J•Œ

‚µ\“[ŠÏa‘¸”Ú–š‰‘’n‹»‚àŽµ‹ã•Íc•H’öa‘¸‚ßo’…Š³•®de“Åo•‘Šàa“¼•F•‚y‚â‚ßeŒÈ•E–QŽí
–n•‘
ˆÍŠì“c
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en‰¸”ÁelŽtitheliuŽX”N‚Å‹®‰_‡†/ facŽµors•ˆcOmbine in a‰Banner”Áat

aŠŽ1ows f•ƒeaŒÄideritificaŽµion of the basement m“çbrane in

Žµhis•ÉŠÑŒRŽ–

Du’Ùng the feud and cap stages,‹fe basemenŽµmembrame

WaŠìfoll(•‚vedŠ•om•Íhe dental l–|inaŽµO•g the ou‰Ør covering

o•g•d‚âiŽµheŒ]‹}ƒ†ƒjc•‡ƒ†1”©o•Â•AŽµheŽµ•Z•Z‹Og‹àŽí’y•œ•@“oy—®eŽµ‰¤–Q‚àh•ïŽµŽµhe
ˆê•@/•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@[

be—³‰¤sŽµage is•ˆre•‚hed,••e base•Eent meŒÇbr‹}ne of the outer
“cSSS“c!
_/

ŒÄ•n,mel epi‹Oe’Çum•ˆis of question–~ble existance. Grant and‰°

B’Ùnick(23O), Whose histoIogy“ñis exce11ent, Were unabie to

de’ÙnŠ]’¼aŽµeŽµ‚Ëe b’ß“çenŽµŒ¥eŒÏb”Ö•n‘le in’Ši“d”gea.‹Î‰¤•Í‚Ü—}e‰__

Žµigator wa—ì•ˆn•ZŽµableŽµ•Z•ˆˆâen•Z•Že•EŽµhe b–~“še–QnŽµ’^e‹Ob•Ü’Ûe of—®e

OtiŽµer enanel epiŽµ‚Ëeliun using the staining technique”l—Za‚à

had so clearly demonsŽµ—Ö‰Ged it e|”le—Zere•œ•@“Qowever•f there

W‹`no reason•ˆfor it notŽµO eXist at the outer en–|ei epiŽ°

Žµ•d1‰¤u”^•EŽ²•›Žè•‡c“¯ŽÔa•Hc•›–QideraŒ]on“d—£Žíe“•‰ky–ñd•Í
(

ana’ûmical and•PsŽµaining difficulties.•Hi:–Qy b‡ˆ‰LC‰kled•f

Žµ•Œthe blood vesse|s of the–Qsode’^al tissue were•ˆSePa—Ö-
ƒg

‚àed fro’p‚àhe d’önta1 1amina by a base–QnŽµme’^brane. •ðs Iong

a—y\–•re de’ûal l–|ina was inŽµactl the vessels were cIose, b”Ý
Œ—

di—³‚Å‹ã•Z—³–ìe•Re“øaŽµeŽµ‹ãe epi—®el‰¤“¯•œ•@•Hn lig‹ãŽµ•Z‚Å‚à‚Ëis’ÛaŽµ•Z’^Žåc

CŽÔSider”@ion,•Ùe ouŽµer •fenamel epithelium•ˆWaS•ˆeX–|ined with

r•á‰_PeCŽµto the adjacent bƒ†ood vessels. IŽµwa–ˆfound thaŽµ

a“×hough the”Çood vessels/–Qke intimate co—Zact wi‘³—Ze

O•Œer•ˆenŽ²el epi‹Oeiial cells, they do not cros8 this iayer
/•A\

ˆêƒm\‚Ö

‚âenter th? SŽµel|ate reticulum. Se+eral thousand sectio–Q
•œ•A‚Ä•Z

“ñ•T•A•A•¨

‚¤8‚¤.
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•Z•Z•Z•Z“ú

•R•@•@l

were exa—Zned to—w“oeSSŒ»e constancy o—•—Zg‘g—Zing•œ•@ŽXe

b•H•›•›d“ñ‚à•ãŽÔ”l•A‰LáÉ‚Üned exŽµ’™—´alŽµ•ZŽµ–Q•B•E‚àeŽí•ˆen–|e‰¤’©’Ç—ü‹L1‚Üu•E

Žån al‰¤‚ç—¢’Še‰_ec’\en—eŠ•oŒÇ‚àhe 1‚¤–¦2‚¤–Qek“¼‚à–QŠŸ•B•Ù‘¬

is one•A reason- t6 suspecŽµthe pr6sence of a basement membraneŠñ

A—¿th•®ana‚àOmical facŽµOr is the naŽµure ofŽµhe ouŽµer

e‚Ë—Xelˆó‚ÜŽµhelŽm“¯‰¤ŽµŠ]eƒGƒS•E‹O“y“J1ayer o—‹cel•H—ei—e•¹ŽµŒ]king

•e’ÙiŽµS CO•Ø‰LSŽµ•Awith the inner enanel epi”Áeli“¯. It is

ƒm

•A•r“@‰¤•éW‘l’@in’È•˜n‚¨wiŒh•Äa•Ey–|all unŠ³ul•ï’ˆe•J—®‘l’Í•Œ
•A—wdŽå•g‚Åic•E•H‚àŽµ•ZŽ²ƒF•H‡‡W hi‘P•K‡…•öQgical•Hy.•¦‚Ëe‘g“]e–Q•ö–û—Ê•ê‰¤en

ˆê•ZƒL’ye dŽ²Œf1“ša‚«pa•ÜallelsŽ²e•Öe‹T“Ú‰_e•h‚àh‹Te•E‚à•®“ç–|‹K

epi–•e•HŽåŽ², SO—®•ïŽµ‘•S berdŽtS ar•‡‚ÜndŽå—ìŽ«•Ee•¶•@—gVen–Q•ŒŠ¶

‚ßŽ²aŽµ•Zxy•H‚Ün‹Tnd eo“šŽå•‚ˆê’Še •Z—¼er en–|el epiŽ²e—Ê‰¤‹r‰¤˜DVa‰cue

•Pin m‰mny regions.‘[the ouŽµer en–|el epiŽµhelium is di–Èi-

ƒm

’è•E•EŽµ•Z•@“I“y•Ho‹©•@‚à‚Ëe b‹}•Íe•EenŽµŒÇ‚âŒÇŽµ‚Úa‹­•H’^–uy be•@•E‚â•›•ë‰_‚à•ö–½•E

•¦‚Ë’’e re‹}—ìOn•¹le‹TdŽµ•Z•@Žµ‹ã•‡d‚Ü“š“dec—®e“ûoƒS”Áe“oŽµa‰¤”¥ing
•R•@•@•@l

“ñŽµe•Z‹ãni’Uue“¯•‘pO—ì‘•i’Èe•ˆ$01u—®on‰_•‘•@•o11‰¤e$s•P al•Ho•I‘‚Q’ye

’ˆethod had been used for exa•Œnation of the base’yenŽµmŽ²-

‚ÓŒÇe‚­‚Â18•Ú19).ŽXisŽµec‚Ënique had pŽíoduded excelle”Ý‚Åe-
/•A•¶

ŠÒ•BlŽµS in every region exceptŽµhe ouŽµer enamel epi”ÁeliŽ“.

–Bn’^any i–QŽµance•˜,—Ze cells of’^e ou‚àer enamel epiŽµhelium

ŽO‚Ö•ÛndŽµ‹ã•‡•@Œ\‰¤be—‹s oŽè‚à‚Ëe denŽµal sac••e•Üe•@Žån•ŒŠ]‚à‰¤—´guis‚Ëab•He.

delineaŽµe•@Žµhe basemenŽµmembrane in•@Žµhis area was an

“ñexeŽíc‰¤se inŠÛ’ˆ1‰¤Ž«.•ˆ’pW’öVer,—®11i‡ˆ•E“oa•H‰¤•›•›hro–Q–QŽµ‹ã•‹d
—Õ

/‚³involvedŽ²•Í–Qe oŽè•EulŽµiple—e‚à‹}’æ”¥ing agen“¼inŽºeveraƒ†

ƒjsŽµages.•@These individual stages couid be broken down into
ƒl/,

‚¤86.
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•¼‘ùe‡ˆ—¼Ž••á‰_•AŠà–~pŽÔ‰¤”XaŒ]‡‡n•E‘\he fiŽ•‚àŽÔ—î•ï‚Ü‹relve’‰’ne

•E‰_e (o—‹•A pŽ•Žå‘¨‚Üc•à•ƒˆê”–’n‰¤ŠÚ,“š“I‰k•Ç•‡nŽµ–ñŽå’²—®Œï•Ç•‘fo”Ço–QdˆÃ

‰_od‰¤•iŒÜ•d•ŒŽ•ˆÆ‰¤’}“¼.ŠÐ‹­’DeŽµh‘áŒÊSŒe‚àain“y‰ò–¨‰¤—w‰¤—ZŽåŽ²Žµ‚Ì‘e

•ˆ—Ê‚Ë‚ÅbŠÅsŽ”en“d—£—£ŠÍa–Q•ˆeV•euaŽµion, SOme•ˆ—ì•Hi‰ke‰à•ˆŠ›e‘¸‡ˆ•ˆeX•×—¬n‡ˆd

-a“••‡r—‹he•Œase‚Ö1 procedures.‰¤n”Áose regio–Q—Zere t‹®

euŽµe–¨en‹K’ö—§•‡p•Œ‚Êe‰ ŽX•ƒ“š’È—ì—®“¼u‰¤–ša”¿e,’““Ô’ö1icŠ³•õ

ˆêb‚Ü‚«Ž²enŽµ–Q—Z‚Ú’‰ne•ˆcOuld be fo‹cnd.•@‹Oe cel•H’ö•@of‹Oe o”ŸŠÙ

‚âŠÛ–|el e’†Œ˜ŽåˆÍ•®e‰àe••e‘¦•|‹Ê•Hy”@u—ZŽå•E‚Åo–QS•‘Ž²‚à

‹®sŽµ•Zlo–]ic”i‡ˆc‘eQ–Q‘l•ëe e’^en aŽµ•Z‚àl’due’Ûg‰¤ŠŸW“y‹K–GŠË•E

/–¦‘DŽå“šlprOŽ²ee”i’öeC—®‡‡“êŠ³—ZŽåe‚Ë•ïŽ²‡‡–Q‚à”Ö•e’¹‡ˆŒÊ“ñ•a–|•j1‹³‘U‘‚êG•ë

”èin•ïiv‰¤‰ßua‰¤‰¹\cel•H’ö.’qŒTe\Cell b‰ŸŠ³e“Aa“×Œu‰ïŒ©“Ý•E’n

—‹o•Hlow•é•@—ì•Z•@Žµ•øŽµŽµ‚Êe b‹TseŒÐenŒÃŒÏ“çbŽía–QˆÃŽbe‘d—w•ï‚ÜŠŸOn—®•R“ç“™•E

Ba•Íed onˆêŽµ‹ãe‹Ê‹øa—ìe‹T•@sŽµ—Zy ofŽ²1ŽµŽåŽÔe se•ZŽµions o‚º•u–r•Í•©Žª•®

•A•qnamel eŽÔ‚à–Q1Žå’²8•@“y‚àŽX‰¸y be c•›”¥clu‹ð—Z‚à‚Ê‹}Ž––~b•n•xe–QnŽµ

•LeŒÇ“]‘g•‡eŽÇ”l‚¨–~d•×c•ÝŽµŽµ•Z‚â‚Ëe ouŽµ•®“ç–|‡ˆ1 e•‚—Z•‡‰¤‰¤‹r•B
(

’ûe‹}ge‹T‚àŒ£ŒŒi—ZiŽµ•ós p•‹ŠŸib‰D‰·‚Ü—ìŽXpŽµed—Z“_1 be•Œ$’ÈŒo“™eŠ³

ˆê•i•Z‡a‚ày•B
‚Ä•@•@/

ŒC•ï•Œ‹}—ìe•@2•e‰¶diŽµ‰¤cn oŽŠ••eig‹à‹£•[•x‚Ü“In h“çaŽµexyl‰¤n

ŒRŽt‡X—¿Žµ•Z•AŽå•£’••Œ-a•‘•ûŽ•‰¤e c•›lorŽµ•ZŽµhe en—®re‚Ë“ysŽµ•Zlog‰¤c
•P•@•@•€-•A

‘è

Ž«e‰¤d•EŽ²‡…•Œ’••¾‚¤c•›•EnŽµe”yˆê“o’d‰¤ning‹r‰¤‹OpŽåcrŽåc acid•d

“¢•‡‰¹‚à‚Ëy•H‚à’n•‡•ŒŠg•®e‹­‚ài’ö‰GesŠãe•o•‡sŽ°e“o˜^•@Ž²‚àa•H1o–Q,“I‰T

‚à‚Êe c•›n’nŽ•ion in“ñŽ²eŒ‚•ŒegŽåon oŽè‚àhe o—Ze–¨•AŽ²‰k–Q•HˆóŽåŽµ‹ãeŽå•ã•–’y.
‰¹•@•@\ƒmŽè

•]he•˜eŽèo—‹Š³,‚çŒe‰_e—ä•d•@’ne•@’Û‹}‚à‡ˆ—­‚Üc •ö”µ“ç•öia‡a‰¤—®ŠŸofŽ‹e‹­eg‰¤on,

‚«andŽµ‚ËeŒb‚â‹Ti•Œˆªg‘ÞiƒSƒr‰¤•|‹Ê—ì•óe$•@ŒD“ûc•›nŽµ“d•Æedl•@‰¤‚à‰¤ŒD•@e•nŠ¦yŽµ•Z
ƒC•v

‰°ƒm•@ƒA

•ˆ”¼•‡e—Zy •ö‚ÚeV‰¤c–I–¨Žånv’ö‹T•“—î‚à•Z‡a•d‚Ëave be$n u”•bl‡ˆŽµ•Z dŠì˜Yon”n‚àŠËa‰G•‡

•€ˆê•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@—ƒ7.

•u•@\•@•R
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–~baŒD–|e‘dŽµŽže”•’o‚êe ad3•neenŽµŽµ•Z•@Žµhe cell$ eŽè‰–e ‡QuŽµeŽí

e˜I–|•‡l•S“y’n•FŠo•E”é•‘•@”–‚ÜŽ·ouŽµ—®is ba‘¡ŽåeŽí, V‰M’‰c•E•HŽ]•‡•He’^en“¼

Wou•£\‚àe‡_e•_Šwc‹‡”——ZŠãi‰òŽXe layeŠŸofŽ²e en–|’ö‰¤ƒiQrgŽÓ.

ŽX•‡‰¤r:a‚à’ö•‡‚àGe‰¹l•Ý‘§Žµ•ZŽµhe conclusion‹OaŽµa b“äeŽX“çŽµme’y—A

ˆêbrane’yst:eŒqisi; inŽµhi•Íarea•E The phase l sŽµaining serves

•PŽµ•Z•A dem•D’“‰à–¨ˆ×•á–«•@ˆ¹Žå“o•A•P‰Ý•ïeŽµ.

‚ÖJ•@ˆê•Y–„‰–“Ý•d’È“Id v’öŠ–Sels were noŽµseen wiŽµhin‹Oe enamel

‰agam as‰¤–~Žµ•F‰T—Z•‡23 week sŽµageI‹Oe denŽµa| papilla was

˜Y‰G•‡i‚àe of•ã•J“I–Q–|‹}“y•HeŽ¿Ve—ìŠ]e•H‰_•EŽXey weŽíe ap‰T•®e”¥Žµ

•ê—®e‹}e‹ã’d•AŽµ‚Ê•Í—ì–š–Q“ç’SOyeŠ³.’ye enŒ]re capill•Ïy b•‡d

‰¤“o‚ê•ZŽµV‰¤—ì‰¤”ÇeŠà’Š–Q•RŽµ•Zx‰«‰¤’^“[d eŠŸin•Ð‚à‹}Žå’^“y‰òg of s‰¤x
\•@•@•@•@•@•@•@•œ

Šgie‰L‡Fn—ìec—®Ž²ˆ«Ž–‚àu‚àŽ²e•H•”Œ¿ˆóVeŒz“šels a‘¸eŠ³Ž²o–Q‚àrab•He.

Ž²e‰•‹ReŽ²Žµ‰¤re va‰àc•E•H•®‚àe’‰Žås o‰¤inŽµere—ì‚àI p•‡’du—e‰¤o•E

‚ºŽµ—ZŽåe$ã‡‘\‰ä‰T‰§‰¤e‰Ÿ•‡d•‘•@—¯‚ËeŠŸ•Z‹ã•Zwev‡ˆŽíl•Üe–‰ŽåreŽ²ch—®‰¤cke•Í

–ˆec’¼Š•–Q•ƒ’Ù•‘•â•E•ZŽµŽµ‚Ëe ob3ecŽµ•ZƒSŽ²‰¤s sŽµ“Hy•M•@•Ge ves‰àels

’ûaŽµ•‘Ž¿‡ˆ•ˆVi•Œ•\e wŽåŽ²“y‰ò•Ge denŽµal papilla con—ìŒ]Žµ—¼•‡d’Še

•‚j•›Žè‹f‚â–á–••‰•Z‡a‚à‰¤“I‰kŒ›•Au’“ŽÔyŽµ•ZŽµ‚Ëis area.’^ey ap‘‚ea•Ü‹àd
•S•@/

•AŽ²•›•›Š›ŠŸe‹Å“I’^•É‚ËŽXe‘‚apil‰¤–~in g“IuŽtŽ–‚Å•ÜQ’^—®e ap‰¤cal

?pe•e‰¤ŒÇgŽµ•J’£•ô‘Öe‘¦i”•(”l) •›–¨gre‹`•KŠŸ‚âŠÛi“dŽµ•ZŒÜ‡…ŒE‚Ü•‡dŽå‚Å•Œ‚©

TheŠŸw•®e’ne areas of•EineralizaŠàon$ Or

—³‚©o‰_•‡•@cl‡…’y“š‚·’[•@Žå“_.

:•@‹O•›•›d vŠŸ”–•g•x•‡n“¼–Q’‰Žµ‹ãe pa–²‰¤lla inŽX’Ûy‰¤‡‰“ÝŽµion•Í,

‚Þd•Ã•›•L”é•ày•d‘‚e’úŽå‡…–Q•E Once ins‰¤de,Žµ‹ãey aŠŸ•‘•Xa

Žè‹¾‚Ëa•H–²QŠr•Œˆª—´‰LŒÇ‹É‚Üe‚ÊŽ²ey moveŠ³occlu•X”Ç•”•@So’^e
ƒP‚µ

’¼‚à‚ËeŠŸ‚â•‡•M•ëe‰¤sŽ²’Ûa“¬‹ZoŒÇ‚à•Že n–|ed vesse’d—ìuch as

‚¤88.
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ƒm•@•@•@•@•@•@•[•@•R•@•@•P

/•@/•A •A

/\ƒC

ƒZhe•Œin–Õ’doŽíalveolaŽí“äŽµŒD‚Åy.–Qmy siŒÇŽÔy”g‚Å‰¤v‰§•d•ó‚Åo’^

/buˆó•ql and-1Žmngual arŽµe”úe$Žµ•Z–t•ÜŒÏa plex–QoƒSƒ„“š“d“šel“d

in‰Øe \de‹øaŽåŽ²c. Fr“çŽµhis’Se‰h•Es, bl•›•›d ve“š“del•ëe“ø

tere-d the /denŽµal papilla while o‘³ers gave off twig•˜ that

rested inŽµhe folds of the ouŽµer enane| epiŽµheliun. Thusl

–‰e •efeŽµ•nlƒmtOOŽµh \geŒÊisŽµhree-di–Qnsiona||y enveloped in

‘§ˆ¸ich vaseulŽ«•‘”¥eŽ²oŽík•E’ylŽµiple vessels•ˆenŽµeredŽµ‚Ëe

ŠÙeŒÜŽµ‹}l pap’Ç1a\Žµ•ZŠ]–¦plyŽ²is•ˆ•EpiŠ³ly g“IW‰¤ng cellu•H•q‚Å•ïr•‡‹}•ê

ˆê˜Y‚àhi= young •˜•\“~—‹e, the origin amd number of vesse|—eente•`

\ŒR‘Á‚àhe papilla is of passing inŽµeresŽµonly. When root

forma—®on isŽµakin“op|ace,Žµhe location of vesse|s•ˆSuPPlying

ihe pulp is of great anatomic significance.

One of–‰e reasonsŽµhat adulŽµpulps are suscepfableŠ›

‹•aPid degener•Œion is that the co11ateral circul”a‚àion is

insiŒÊƒGƒS‚Üc’ÛŽµ•E‰a•›‹OeŽí‚àheo‰Dh01dsŽµŠÛaŽµŽµ•Œe v01u–Q•‹f bl•›•›d

•ˆYerSuS the tissue volume is minima|. These statemenŽµS Can_
•P•ˆ•ˆ•ˆ•Y•g•P

“ñ‚â•› t be made•ˆCOnCemingŽµhe feŽµal pulp. If the purpose of

•€‹»e blood supply to the dental papilla is to insureŽµhe

ˆê•d‚àŽµisfacŽµo’@growth and calcifica—®on of the dentini then
‰[

/Œhis•ˆOb’dtive i—e•ˆSurely•ˆaChieved. Simply sŽµaŽµed,Žµhe blood

•©ˆópplyŽµO–‰e developing denŽµal pa’S11a i•˜ aLdequaŽµe for the

“dentinogenesis ofŽµhe tooŽµh.ŒÇe fact that this abundance
•A•u•©

\Of vascularity during fomaŽµion becomes trans|aŽµed inŽµO

”Jubs•Œeq–QnŽµdiŒQiculŽµy for theŽçooth is/ a PrOb|em tha‚àthe

”@dy /‚Ëa—ìn•ZŽµ‰à‰g—´‚Åa•ZŽµ•Zrily•w—e0•Hved•E•HnŒÇoŠ}‚àbodyŽµissues•é
‚µ
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the,in‹P‰k•ZmatOry reSPOnSe is a blŠŸSing. Ho–Qver•B in the

Œ‚’^l‚©‚Ü‚©‚ây bŠ³•ˆ”a•ˆ$u—‹“de•E”áe exud‘d‚àive“ûuid“o•E•aca•E—ìe

•q i‹Pc‰Á•dS•‡dˆ¸e—‹“çer–~Œ]on o—¢pulp”al elem“çŠ›lŠÑ’ö‚àheŠË’nŽ•n a

rap‘¸\ endŒ¾/toŽ²eŽçnitia|•A irriŽµant.•Hf the pulp has•ˆSurVived

previo–Qir‘\iŽµ•×ionsl a PrOŽµective barrier of repairative

dˆóŽµinma•]be present.’pis further dec•}eases the available

` SPaCe for–Geinf|ammaŽµOry eXudaŽµe, SO that addiŽµion‹}l

•Œi’n—‹Š–•A‘ÚyŒQ•ŽVeŽ²alŽµ•Z’Šepulp.’^–Q, d–QŽµ•B iŽµ‰à

ˆêc—Oi”@rmeut,Žµhe pulp is in a constanŽµdilemma.

/•ˆ•P•@•H‚ð‰_ee–Q’ŠaŽµdur“y‰òg d•‡velo‹»enŽµ•‘a11 pos$“yb•H•B•ŒleŽXa”–

•áe obviaŽµedŠñ•@’pe blood vesse|s that se‰Ÿe the dentai papiila

‹ó•‡a”ÇeŽµ•Z”¥o•EŽ¿‰¤sh‹Oe en–|el oŽíg’È1 befo–ÕcalcifŽåca—®on.

O–Qe’ûe den•Ïnal–Q‚àrix in a p•®ticul•®location is -deposi-

ƒm•qed,™òe•‡pŽå—Z•‡lia‰¤cell‰àoppQ—ìiŽµeŽµ•Œe•R—´ix a•Ü“Î•@•EŽµ•ZŽŠ‚Å

•ao’^•u’n•‡”Ç•›•›Š³s•Rp‹‘y•ÃoŒÏŽµhe p•n•d•H1a,•¦‚Ëe—£ce“y•H‰_‹r•Œ

Žå‚âceiv•‡‚à•o‹L•Úu“]i—®ve el•‡’^enŽµS•d‘‚oŒÇ•ZŽµher•ˆ—ìource‰_.ŽJe‰_•‡

‚ðIeŒÇenŽµS mttSt PaSSŽµhrough the base–QnŽµmembranel be‰Jeen

the•Pcjli‰àO•öŽµhe ouŽµer en–|el epithe|iun•ÍPaStŽµhe sŽµellate

-—mtioulun and s’SatuŽXinŽµeŒCedium to supply the aneloblasŽµs.

\•æ•P

/‹Oe fac’Íhat teeŽµh conŽµain enanel is proof”ÁaŽµŽµhis works.

-‹Šoser ex–|iriaf–Kn helpsŽµO explain why this su•B•Beeds.’pe

ƒm

ƒm•@•@ƒF

•Á

Žº—–f•ïce aêGa o•˜’^e ouŽµer enamel epitheliun is•ˆSi—‘ific’Û‰òy
•‘

‰¤•oc‰•“äeŠÊ‚ày—Ze“¬’Še“Iu—ì•‘VeS’Ûd folds”Áat•®e presenƒZ.

ŒÊis a“øo•Jfor far greaŽµer nunber‰_of blood vessels—³O be

cO—ZacŽµwien thi–¨Cel| la•‚r.ƒGn aLreaS adjacent to

390.

•An•@•@•@•@ƒm
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‹Î‰¤’Ù’y1ŒE‹}—®’¶ŒÃ•ÙeŽµ‹ãŽåc‚Êes—eo‚Å‚à‚ËeŠ]•ë•H1a•õ•ß‘¨ŒŒuŒÇi“o

oŽ••‡nˆ¬Žè•Øe“äŒÆ•@‹Î‰¤Š]“M‚ê•›•Een“dŽµ‚Ëe’È“o‚à’ÛceŽµ•‹ beŽµrave“ïed

‚àyŒTeŽm‰\—ìcu‰¤’ú/ele–Q—Z–¨•E•ÚuringŽµhe l“Eer•Œage•Í‹®

Calci“øeation,‹Oe stel|ate rei•Œulun is almost dep|eted,

–¨O–‰at the”Ço‡‡d vessels wiŽ²inŽµhe dentai sac are quiŽµe

cl‹‡e‚ê\–Ge“û”z•‡“yQ’Èa$ŽµŽåc l•ïy•‡‚Å•œ

\-•Œ•@By the \28‰°J–Qek stagel SeVeral sma|| vessels could be

’û‚à•EŽånŠ©e“×gion ‡‡–¨‚à‚Êe”@el“y•F‚àe‘¸e—®culu’pˆê•Gey–Q‰L

’Ø•ã—¿‚à‚ÜnŽµ‹®cenŠàalŽåncŽåŽ²“ï‡_—‹ŠÚe“Œ‹½p“y•‡ˆ±in—®e a“IaŠ³

e/‚¬•Â’Že”••Í‚à‰k’`‡XŽ²ced c”Plc”ÇcaŽ²“ï•E‹fy–Q•J’n•‡y‰_e“ç‰¤ˆª

‚«he 28‰Ÿ•‡e‘©–ìec‰¤—£•E’Û•ïn•ZŽµ‰¤n–•eŽm‚¤—£•‡ŽYŠq•JŽå•Ee”¥?‹f

‘•reŽ²•íSeep nearŽµhe incis‰Ml eŠ³ge a—Znot buccauy or

Œ]ngua‰¤ly?ŽXe’y•ÐWer•ˆs‚³e’^•È•ˆŽµ•Z beŽµ•ãŽµhe incŽåŠ]al—Zge

QfŽµhe cŽ²r’“l incisor aŽµthe 28 week sŠ›ge was•ˆready for

‘ë•EŽXe\•Œ‚Å–Qion’úbl•›•›d veŠŸel‰_•Œo—®e e‹rel oŽíg’Û

(Š›•ø‰Ø

Žq•œ

de•H•aed‹£‹­“d1ŽXe“d•òe—Zen’yey•ˆWould n•ƒa–õecŽµŽµhe

•¾c“Ý8•Í‚ÅŠà•EŒÜŽž‚Å•ïliŽ{Žµ‰¤on oŒÁŽµ‚Ëe cŽ–•Bm•EƒGƒS–Qbl•‡d s“Ú‰¤y
“¢t”Ý–|e|o‰òa•Œic |ayer were insufficient•‘the vascular

\\-,  (\

•Œrmsio’Í‘chave been earlier•E However,’ne infoldings
•‘

•o’^e ouŽµ“Öenamel epithe|iun and the r•Bdu•Bfron in th•B
\•@•@•œ

‰Jeiia–Q—£“‡ŒC•ÛŽ²”êaranŽµeed the req’¼site b|ood elements
/‰¹

ŽµOŽµhe–|eio”Ça—ìts.’ye’^ineraliz•ïtion of the crown is’^O‘Ÿ
Œ»

—•Ž–edi“E‚ß‰¤e—Zen’Š•‡ouŽµeŽíen–|el e’eŠÛel‰¤umŽå—eŽånƒZacŽµ—®ŒÊ

—Zren iŽµis disr–‰ed. ByŽµhe 28 week sŽµagel enOugh ena–Qi

•“s beenŽžoi5i—Zin the i•[Cisal edge region,•GŠ´t a few
/‚®

‰°•@_/•ã(
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Ž²–~Žå•@—ƒ’Ùd v•d‹`e—Ê˜WWi•Hl–Q‚â•Œ–¨”Z‰•”£Ž²’Šy–~•¨•d•‡“d‘ì’Š“o•Ú’n

‹_•ŒaŽè•EŽå•Eg•A•Œ•‘Ž¿“ø‰¤‰•‚ài•‹’^.–·•XeŒ«–Q•‡kˆ«Ž–‹­“de•@”´ŠŸŒŒ“•

ˆê•@‚Ü‚êŽÔ–QŽå‘Ëi–Q‚Ì‰Ø‹T“ç–|e•Ho‰Lg•a•ãy h•ïŽ°–ì‘‚OŠ³–Q—Z—Re’m—ZäÝ

‰¤ŒÜŒ¾‚Êe“@Žv”••W–|d/ŠÚquŒÊ‚àiŽ²”’‰J•æŽ²•†•Bn‰¸ŒÇe•H•ãŽÔ‡].

(ŽX•F‰¤e˜U“™o‹ê’ö‚àŽXc“¯•‘‰kinŽµegŽíi‰DofŽµ‹ãe de—Z–è•H1‹½“y‘D

’†aŒv‚à•‡ŽZ•›•••í‰ï‰¤‰kŽµ•‡Š³—Z’ŠŽµŠße va”–Œ^1’ú‰¤nŽµr–Q‰¤en in•ƒe“ç–|e‰¤

t•æŒÄgan•E SihceŽµhe mulŽµiples of vessels adjacŽ²t to—Ze ouŽµer

‰a•·•Z•‡‚à“d’~iŽXe’Ç‡Š•Œd n•ZŽµenŽµe‡k’Še•Ð‚àel•H’öŽ°e•Üe—®cul’^Ž²—®‰¤

Ž–‘d‚à˜U‚éŽµ•Z’Še‰_8 wee—•‘”‚à‹T—‹e,‰¤Žµ•Íee–Q•\‚´ebableŽµŠÛ–~‚à’^‰¤–¨

/\‚Ü‚Ë“øance•JS n•ZŽµdŒheŽµ•Z‘•’ny“oica‰¤“Ï‚ÚŠÕ“ç•ÜeŠŸ‹Å•à‚Ëe—Zcal

e•H”ïboŒ‚a—®‡ˆ’“‡‡fŽ²b‘a–A–Q’ö—ìbyŽµ‚Ëe•S•›•›d v‡ˆ“šSelŒo•‘•@“ñ“IŽåŠÇ

p•ç•Zbabl•fe’ŠaŽµcŠÛ‘¹nge‰_‹r‰¤Žµ—ZnŽµ‚Ë•‡‚àaŠ]Ž²e—Ö‚à’^eŒÇ‰Ÿ‘ªe o”Öcel•H–¨

‚àˆç‹É‚é•Z—¼—¿en–|el ep‰¤’neliuŒÇ•ˆ•ÉŽíe•ˆreS‘¦n‰_“yble f•ßŽµ‹®“d

ŽÔ‰¤—e’^p“ù“ún•E“ñ‹®i—ì•°‹î‚âŠÑob•×•HeŽµ‚Ê•ïŽµ’n•‡—ì’Û‚Ì–Q–¨‚Ë“çŽåŽ²

•Œs•Úo•E‰_“I“y•‡“I•Ü—Z•‡‹To‰_•¹e—‹inŽµeg–¨Š¹oŽèŽæe Q•E‚àŠÚ“ç–|“Ç

—¹e’SŽµ‹®I“y—ZW’úinvelved‚ÜnŽµ‚Ëe den’Š1‰¤“•–û’Ù.‰¤‹h•@“ou–Qe’p

•Ä–Ain w‹ãe‹KeŽí•P•e‰¤—wŽå‰àdueŽµ•ZŽµ‹ãe baŠ]e–QnŽµ•ˆ•Re•E‚à‘]“••‡O‚´—Z•‡

—³‚©ŽµŒŒe ep“y’ne•P1Žåal ce“y•HŠ]•E•HnŒh•dy ca—eeŽíŠ|i‰à‰¶eŠŸ“û•ZŽµ•Z••‚Ú
\‰°‰°/•A•A•ˆ•ˆ‚Ö\‚Ö

”j‚ê‚à‰¤lŽµ‚Ëe—´•ã‚ê•Í‰•1i’[“_i’Ùpr•›ce8S h“äp”Öoceede‰¶Žµ•ZŽµ‹ãe po•ã
‚â

Š›‚Ëere“çˆóeêG‰a•Hc•ëow‹£”@•ë–º‹}‚àion‚Ü”©“ynsured.

‚ÂT1 0–Ger-enVi’^rme—£‰kfacŽµOrS are in•‚olved in The pre-

‘Ó‰¤•ZŽµ•‡‚³le—ì–Qce‰Û“Å0ƒSc“IŽX”@•ÙaƒZ‰¤•Bn•EŽXeŠ³ev“Ý•d—´g•e‰¤veo“›

1Ž]‚Þone–~–L–ìe•‰SŽµ•Z‚àe p•®‚à‰¤a•Hly‘µgŒŒaƒZeŠ³‘¸Œµ‰L‚à’È‚à‚Ë.

’Se—‹cn•‡oc“çŒ‚‚Ü•‡“Ôby•SeŠÏenŽµa•H’öac iŒDof•ï—Z‚Ü•ƒŽX—Z•Œ‚Ë

•õ”§“I–ïŽ²“ç‚à-‚à‚Þe peŠ•‚Ìd of c˜a˜Y••‚µfomaŽµ‰¤on–GaŽµ•Xe‚Ê‰Ÿ•‡
/ )•@•@l
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ex–|in–²ŽÔ•Í•@‚Åhe conŽ«•E•Eal enla•ëge•E’ÛŽµ•Z‚Å‚àh’Õ•@“¼•‡”Á•áes•E•H–Â
\i•ˆ•ˆ•ã

•P•@‰¤•E‚âŽ–el‹}—®ve‘ë’¨VeŒÇen—³‰¤n a”¥occlu—ìo’²“y•‡bi‰kŠ³’de•ŒŽåon.ŽXis

ˆê•@ŒÇea•d“d•f‚Ö‚ð‹Ä‹T‚à•@‰¤‹­ˆÃeaŠ]e•¹•@‚Ü‚ês•Œe a•ëe gŠËe‹T‚àe•ë•@“y‰ò•@’ŠŠŸ‘••@d‰¤‰T’ö•Ž’é‰¤Q‰LS,

bt˜I•v‚àheŠz‡ˆ/-ar•‡•@OVeƒMall increases in aƒ†|•@direc•Œons. In oŠËder

_•@for •f’^e widŽXOf the\denŽµal sac to remain const•ïnŽµ,Žµh•®e

musŽµbŠÆ•@eOntinual•@–Qs-OrP—®on of alveolar bone inŽµhe w”ge

•s Of contirmal•@ŽµooŽµh growŽµh.•@‹Oe bone adjacent to•@”Áe denfal

‰G‘Ó‚é‰¤•¹•A aŽè•‡—•ion••—ZdulaŽµing•Ð“IO‰ài—®on a—ZŽíeso•£‚àio•E,

—ºreating’^a’£y reS—®ng and reversal lines.•@The ultimaŽµe re-

\•òŒ}t of–Gi”lprocess is adequ–~‚àe resorpŽµion forŽXe gro‰Ì’dh

q•Â•@‚àh$•@Žµ•Z•ZŽµ‹ã.

There may be a biochemical sŽµimulus for•@Žµhe selective

ƒSeso•ë“×ion of the developing a|veolar bone. H•æthis bo–Q

˜Yd’^OŽµr’’o•Œ,•G‡ˆ grOW’nof the tee’pwo—Zd ceŠŸe, Or

beco’p‘§mOdified. ,Per‚Ëaps•Rere would be•®eas of resoxption

(Šà`ŽµhiriŽµhe youngŽµee–G. PriŽXiŽµive–Q•ÐenChysal cells wi–šin

’Ùhe den‚à‘d| $aQ reŽµain the abiliŽµy of di–õerenŽµiaŽµionƒ†ong

-Ž«‚àer–GeŽµeeth have erupŽµed“ñ•ˆCerŽµain|y•‘•@they possess a

‰°‰òa’‚tic p•ŒenŠàal during the developmen‚Ël sŽµage.•Õ’neŽí

•ŒŒ¾‰·is pe sibility is dormant or it is dipected inŽµO an O‰à•oO‹Î

‚µ“d•Ha—ìŽµie dŽå‚Åec—®onŠ³’^iŒÇglŽµ‚Ëe develop‘een•ë1 period.
‘ši

ƒml

Š|•‡•@c‡Fn–¨‚àanŽµ‚Å•Jo‡kpŽµ‰¤on of bone•@ŽånŽµ–Qw‹TŽje ofŽµ•Z•‹Žµ‹ã

ŒRŽ–o–ñŽµ‹ãŒÜ$, o‘deŒÊoŽíŒb•ˆ•éacŽµ•Z•ÜŽµ‚Ëa—³in–¨uŽíeŒEaŽçavorable env‰¤•ÜO•E’u

‰Ÿ•‡‹­‚à–t—‹e“oo“Òni foŽXa—®on•œ•@’pe p•‹S‰_ibŽå‹Ti•{e’×—e’®—®a‚à‰k’u

ˆê‹È—Zghˆóeugh bone is•ˆreSOrbed im–Qdi‘dtely su’^ounding thei!“ú

“c•@•@•ˆ

‚¤9‚¤.
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ŽµieeŽµ•Œ•M•G‹T‚à‹Åe ‡‡Ve‰’all j•ïw d‰¤’pen—ì‚Üo–Qdo–Q‚à˜D11ow fo”X
\•A•@/

•f’y•Oi—‹•A•Ac“º’È•wed•Ã••”lŒÜ•ZŽ°’È•xŽµ•dl•@—Za–QŽµ‹TrS•E•@‹OiˆÜ8•u‘¹•n—®QnŽå”–

ˆê•@Žµ‚Ë‹à•H—¼’n•R•@r–~’n‘\•ÜŠã•ïn’ye exc‡ˆpŽµ‰¤on•E DuŽí“y”µ‚à‚Ë•Í—Zn•••v•H‰¤‘ê‰nŽ°

•c“ñ•Znˆê•d‘×e•ÍˆÅe w‰¤dŽµ‹ãs of‹KeŽµeeŽµh ar•Íl•®gerŽµhan‹Ke

anŽµerorposŽµe•³or disŽµance ofŽµhe alveolar proceŠŸes. In•®ˆê

ˆê˜Y‚©‚¬‚á\Žµ‚Ë‡…‚àe‹×•G•AŽµQŠ³‹T‚â‡‡1•£W‰¤‚à‚Ë‚Ó•Äu—Zue•r•ƒ•”“Ý•Ë•‡‚ÅreŒÇ

ŒRc‚Ë‡‰•É•Œ•Ü•E”áey ov‡‰ŠÑlŒÄW‰¤Žµ‚ËinŽµhe ja–Q•œ•@ŽX‚Üs c’^—Zing

•A–š’yeŠØh‰¤’ú‡…•H0gŽåc–~“y•Hy in bucco•v‚Í“û—«al‰•‹®on“š•E”Ž“ª‰C‹}•£l

•v’p1y o–Q•ˆŽµOOth germ should be seen in the anterior regien

// \‰¨‰¤ng aŽ²“I0’¨ƒ†‹Ž‚êgˆÅ•HcˆŸ•E—Öpea•ëdly•é’y‹Ñ‰¤al‰_ec—®–O“oOf

1aŽµeral incisŠÚs–QFe•ˆfound on the same slidŠŸwi”ÁdiŽãal

‹}Ž–e‹T•òof‘Ý“Ý•F‚Å•n•Hi‰òc“yso•ës•E•Hn‰¤—®‹}llylŽµ‚Ë‰¤s wa‹}–±c‘¸‰¤bedŽµ•Z

i’y”Ö‚Åo‹—’b•Hy•ˆmOunƒZ•‡d paraffin block–¨, S•ZŽµ‹ãaŽµŽµ‚Ëe•Íec—®‡‡•J

•Œ–QŒ‚eáÉŠ³e‹T‚â“[=ŒÊg•HeŽµ•ZŽµ‹ãeŽµeeŽµh•E Re–Q‹£‚ê“Ông o‚Å‚à‚Ëe

b|ocks yielded•phe s–|e reSults. The conc|us onŽµ‹Åt•Ùe

—¹•q‚àe“¶oŽí‚àe•‡Šã•›Ve‘¸‰¤‹T–ìduŒ]ng dev•‡lop’^enŽµ,•Ž“äbeen“Ý‚àŠm

—¦antiaƒ‚ƒmed radiographica|1y(262)•E NoŽµOn|y•®e”Áe deveiqu

•v’Sg‚à•‡e’n’Ø•ZŽµe•ZŽµeŠ³•Ã•BŒÇ’Še alve0•H•”Žíbo”¥e,–‰ey•®e pro_

‰°’åŽ¡•ZŽµe‚Þ•@•d‘‚•Z•i•@e‘lc‚Ë•ZŽµ‹ãe‘¸•‘
•R‰°

/•ö•@TheŒÊbe•Œor overlap•ˆWaS a histoIogic finding thai

•v uggeSted it•Qe‘_after viewi‹­g sections from one feŽµus.

‹‘ŽµeŽís—Zyi‹fg-‰_•‡Ve—}ƒGƒSeŽµ•ã•J•‘aŽµren•ïseemedŽµ•Z deveŒÜŽž
”ú

Ž²“×I’•llo‘Nd’Û‹T“I“äOnable‚Êyp•ZŽµ‹ãe‰ài•ÍŽµ•Z be–ì“IpO—eed•œ

ŒÄe s—Zy of eieven feŽµuse‰àof varying ages does noŽµyield

˜Y–eistiŽ²iy significant reŽ²|“¼, bu”’easOnab|e proof is
Š]‘è•Z•Z•Z

•ZŽl
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a•Í•k‚ÞŠË•F”Ú‚µ’daƒ†ƒ†•[“o‚âe˜IŒÇeŒÇ’‰•@conŽµŠÑŽåŠñ‚è•Äe•@Žµ‚Ëe”Ö–|’öreŽ¿’ŠlŽµ—ì.•@”[‚Üs
/•@•@‚­•@•@•@ƒmˆê

•‚a‰_•@Š|e•@‘Ý‹àä•e•ˆC•›nceŠËn“y‘¹g‚à‚ßŒb•ˆ’•nŽµerŽå•Z‡a ov•ù‚Ål‰·—e.•@•o•w•ZŽµ‹ãe•ë“I“ø
\•@•@•@•@/

•s•@”WŽµŽ¯Œ]Žç‘dd nàø‰¤“•dŽµ‚Ì•@—Z•‡‚Êy—••›’^e“di‰_•@‚à‚Ê•n‚àŽµ‹ãeæUe“Ï‘Á˜q“Î‘”‚Ü•Ûl

–ˆnd•A-b‹£/e•ŒŒ‚‹}l a“op•‡—³‚à˜D•@o‚Å‚à‚Ëe•@ŽµeeŽµ‚Ê•@a‘¸e•@Žµhe’^o‰_Žµ•ˆd•‡‚âe•HopmŽ²’nŽå•Hy

ˆê•@advanced regions.•@’pi–¨hypoŽµhesis was•ˆSubsŽµantiated in both

anŽµŽÔ‚ ‚²“ÅŒŒd po˜U‚àeŽíior aŽíe—w.•@‹Oe en–~•Eel organ—ìofŽµhe—Z•‡S‰¤al

' p‘\tions of•f•êhe teeŒ»wereŽµhe fir—ì‚àto differentiaŽµe pri•®

•i—Z‘e–ìali–§aŽµ“y“ç.—XŽ°•FisŽµalŒÊd lin”@–~l are–Òˆ«•ˆ‚Ëa•F—Zdely

—U‚­‚ðv•®genŽµ•Z•®V‰¤c•Ø1•›•›p–áegion“š, W‰¤Žµ‚ËŒÇosŽµ•Zƒ‘Žµ‹ãe convex

•f•P‚â‚é•EofŽµ‚Ëe denŽµ•Fl pa•d•H1‹}•d•‡en•Œe•ãe.•@C–~•Hci•éi–O—®on o•d—®e

molars begi–QinŽµheŽXeSio-buccal cusp, and˜Nhe anŽµerior

ŽÔee‹O—ìŽµ‹TŽíŽµ‰¤•E—®i—ì•ˆ—ìame—vela—®ve po“šiƒZion”_•@’pe adv–~nce‰m

•qŽµ‹re Of’n•‡•EŠŸi–~•H‚Åegio–Qwa”WnO•ëd‚àyŽ²u˜Y(2’d),‚Ü‚Ë

’àaŽµS•œ•@ŽXi—ì•ïeve•H–¦•ñenŽµa•H•d•Çe•EoŒÇeno‘¹‚Ë“êbeen“oŽåvenŽµhe

‚Ë•””^e•@’²ŒÇe•Í‰¤o”_Šñucc‰•l•@’ö‹ße‘Ë.-,•@•H‚à•@‰¤‹T•ˆŒÏe—‹–ÂevidenŽµin•@—Z•‡inci‰\

”Je‰L\“[d m0‰¤a•J•é—ZŽ²Žµ‚Ëe $‰ŸŒÇ•‡‚à‹­‚Üc‹}l cŽ°—ì•‚d’öŽ²’IŽång“y“ç–¨

•¨•®e–Qd g’^W–G‚âa’^e—‹–Q•‘•@’Ie˜U‰¤gnific’“ŠØc’‰ofŽµhe•Ùe•Íio-Ž²c–Ol

-•Éew‚Ê‰m—ì“IŽµ‚àe“Ýe—ì•ó“I1i—ìhed•E •öŽµŽXay“ÔeŽµh•‡‰L’y1Žµ•Z‚Å–Q

ŒO‚êŽå‚àŽm–~l ‡…’ÙenŽµa—¿o•E‡‡fŽµ‚ËeŽµ•Z•ZŽµh geŒÐŒû•´•@•‚•ã’^e–•“Öƒ†‚³‹}–Q.
/ŽxŽÐƒm•€‹Ð‚Ó

he facŽµthaŽµthe denŽµal |–|ina mainŽµained a dis“I-1in“@at

•v‚Ö’‰•³‚à–~—Z‹÷—¼w‚Ü‰GŠÛŽX•‡Žµee‰Ì•‘áÉy‚Êave a“y•Ho–Q‹T’ne–Q•Œo-buc‘•l
ƒm

ƒm—¹

‚Å•‡g‰¤on•¹“¼d•‡v“d•H•Bp’yo‘\•‡’…‹T–ìiŠ³ly aŽµ—®e •‹–QeŽµ•Z

ƒB•@•A”Àeˆó—e‰¤—®ŒÊ’••H’ö‰Ÿ‘ªg•|enŽµ•ZŽè‰–e be11—ì’ngeŽµ•Z•Z‹Og•‡‹ÎS

‰Ø‚âe—ìage—ì’n‡ˆ”•”¢‚àiŒ¬‘•ŠÙ‚à‹T‘g‚àa‰_‚âe–¨‘î•Z•†•Ge‰¤r‰·•F•í‰ïlo–²–Qn’Z

“ñ“]‹}“]ixŠ³epŠŸ‚Ü’ˆ8nŽ–•@“I‰¤l’Ied‚ày’pine•Ü‹}’Ç”Õa—®on•œ•@•‘Œ©e besŽµ
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deŽºerip’¸qn of the ca|cific process of the teeth is thaŽµ

Žåt i‰_meŽµhodic‹}l.•@CalcificaŽµion begins when and—Zere iŽµ

isŽ²PPOŠŸd •fŽµO. The location of the first pre-denŽµin m•Œrix

is•A nOŽµan apeidenta| bioIogical occurrence. During the bel|

ˆêStage,Žµhe inner e’Emel epiŽµhelium assumes sweeping eleva-

ŽµiŽ°•ƒ’`•æa•‡e‡O–¨˜[ng•¬‘îO(‚ÖŽçh‡…“ûindividual teeŽ².•@The anŽµeriorŽµeeth

•‚–¨Ve a Si‹Pgle–²•@|arge mesio-buccal elevation and a s•Eall lin-

g•Œl convexiŽµy of‹Oe inner enanel epiŽµhelium. The molars

˜I˜ae/’^ul—®’Se•®eaS of c•›nvexiŽµy wiŽµ‹ãin•ˆŽµhe im‡ˆŽíenaŒÇel

/‘Ái”Áeliu’p•@These•ˆŠËegions areŽµhe siŽµe of increa•Ðed mides’È

Of t‚Ëe inner?naŒÇei epiŽµhe|ial cell—ì. They give‹OeŽµOOth

germ a definiŽµe orienta—®on for the fuŽµure minera|ization•‘

’Ie _denŽµai papilla is the—eiŽµe of a large co‘dcenŽµra’ˆon of

–²’ˆ•¡e celi“o•E / The cel|ular division and vasculariŽµy ofŽµhis

‰Lgion p“Iduce an outwa—Zly expanding pressure.ŽXe•ŒeilaŽµe

reŽµieulum is•ˆ•n•ˆregion of fewer cells, but of increased‘gtlid

‚ânŽµenŽµ. Th6 fiuid pressure of the ste|1ate ieticulum is

ŠàoughŽµ‘îO COunŽµerb•Øance the cellular and vascul•®pressure
\Šìˆê‚Ö•@ˆê•P•ç•Z•@ƒm

O#•f••’Ód–ñŽµal •ŒPapilla. Thisƒma|lows for the selective curva-

–¨Š¹eS OfŽµhe imer•ˆŽÓane| epithelium.’^ese curves are

‘NneŠà6a•£y conŠàol|ed•E Areas of increased miŽµotic acŽµivity
•Þ

ŠØeld elevations wiŽµhin‹Ke en–|el organ. •ðŽµthe height of

‚âe–¨e elevation‰_,’ne mitoŽµic activiŽµy ceases, and inducŠàve

Žå•\Iu“çces begin to act on the ce11s of’^e denta| papill•ï.

•Ùe moiar are sites of selecŽµive mitotic acŽµivity of

‚¤96.
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’^6rirm—¿enamei /ePithe|ium.ŽXe progressive’yaturaƒZion

Of •Adifferent / eleVaŽµions produces the ca|cific•ˆSequenCe found

in•BŽµhe•ŒŒÇolaŽícu—ìps.ŽXe rigidŽåŽµy •‹f‹Ois•ˆ“šequence i•¹•@‚àe”iŒ]-

—´‚àny of the genetic controI of calcification. Random folds

‰k’Êele/yations ofŠTe inner enamel epithelium would lead to

abn6rma| cuspal posiŽµions.•@‹Oe differences that are seen

•¨in cusp shapeŠì•@and positions ar6 due to gen‰FŽµic variability
•œ•@•@•@ˆê•@ƒm

”z

ŽÔnd notŽµO unCOn‚¨Ol|ed•Eitosis ofŽµh‹Tinner enamel epitheiium.

The seq•Eence of evenŽµs invoIving c‰_•ãcific•ïŽµion h•ïve

/_been described in”Áe p‘\eVious secŽµions.“QOWeVer9•@Žµhere is

One COnSŽµant finding thaŽµis worŽµhy of further•ˆŒÇenŽµion.

’ye area oppo•Ûi‚àe•@‹Oe pre-dentinal maŽµrix is one of increas‡‡

inŽµŒŒe cell layer—eof‹Oe•¹‚àraŽµuŒÇ‰¤nŽµeŽí•Eedi’^.’p‰¤“š•@‰¤ncŽíea‰_e

ƒmis noŽµas noŽµiceable either apically or coronally•œ•@’pe

•Œratum inŽµermedium is‹Ooug•qto be a source of cel|s for

Ž²‚ðsŽµe11“û‚àe reŠàculu•Ã, SinceŽµhe ouŽµer |ayers assume a
•Œl•@•s•©-

ŽÔŽµellaƒZe appearance.’^ese cel|s are fusiform, Wi”Ánumer-

ƒBd•R•˜•@PrOCeSSeS•‘•@Žµhat resemble the cells of•@Žµhe sŽµellaŽµe reŽµi_

‚©iun. The’nct”Áat‚àhis cel1 1ayer is thickest opposite
•PŽ•he region of fir•¹‚àŒÇatrix deposiŽµion. indicates thaŽµŽµhere

L˜@s •eaddiŽµionaƒ†significance ofŽµhe str‹Ttum intermedium.•Hn_

/ \_

ƒŒ

Žç•™cŽµive changes are presenŽµwithinŽµhe dental papiila. The

‚âeripheral ce|ls begin to differentiaŽµe into odonŽµOblas“¼.

`“@his c’nnge i•˜ due toŽµhe influence of the en–|el organ on

ˆ¯he ,the cells ofŽµhe dental papi|1a. Perhaps the sŽµraŽµun
•A\•A

‚¤9?.
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•œ•@ƒ~•A\

•r

inter”•dium i–]inv‚à1ved in this ihducŽµive process. An

‹}dd‰¤‚à‰¤onal•‡–ìi•Se‰¤io-me—ìenchym‹Tl i—Ze‘]•ncŽµio˜A‰¤“š•ˆreSp˜D–QŽåble

f•Z”ÔŽµ‹ãe•ŒƒSƒre–¨e‹­‚âi‹T—®cn ofŽµ‚Êe i”§eŽí•ˆ‚³naŒÇel e’àŽå—®elŽåa•H

c‚³•HŒÈs•@‰¤nŽµ•Z•@amelobla“oŽµS•‘•@’†he•@ŽµhickeneŠ³•@—eŽµr‚©u•¿inŽµ•‡“¯ediuŒÇ
I

mˆ£y catalyze the differentiation after The iniŽµial mesenchy-

Žæ‹Žl•ˆinŒ¼ueŠ‘˜Y•@ŽXe possi‹Åiity exis’®that this‹Oickening

“Ü$•@a )Pure•Hy hisŽµOIogic phenoŒÇenon wiŽµh no developmental or
•©•€\•@•ª

’Èochemical significance. The determinaŽµion is in•ïicaŽµed,

‰Ø— ed on the predi‹‡abiliŽµy of its occurrence.

•ã•ˆ The freedom of the irmer enamel epitheliumŽµO d6teŽXine

’àalcific•ˆSites is’^anifesŽµed in‰_eVeral ways.•@There is a

•Íequ“çce of cu—epai calcification within individua| teeŽµh,

bu‘•–•epe is also a calcific sequence for the dentition’ß

•Ýwhole. The e|even specime–Q•@available for this•ˆSŽµudy

PreSented a mod‹×—¾‚àCOnŽµinuum of gro••Žµh.•@Seven feŽµuses were

’Ùinined beŽµWeenŽµhe ages of 13 and 18 weeks. Three of the

–¨eŽµuses were g“Iuped in the 21-23 week region, While an
ƒmŽq•@‚Ö

Ž¨•Œdditional speci•Een of 28•fweeks was presenŽµ.‹Oe presence

•‚f pre-dentin maŽµrix or calcified dentin and enamel was
‚­

Žèecorded for eachŽµOOth exanined histologically(Tables—^.,5.).

‡‡ene—Ölly•f there was bilateral evidence of ca|cification,
ƒm\_

V
•R_

—einceŽµhe tee’^were secŽµioned inƒZhree p|anes•E For ex–|ple‹ž

“‡he mesio-buccal /cusp of the maxill‹–y first molar undergoes

•ˆ•@360 degree minera|ization. Both buceo-1ingual andŒÇeSioˆê

“Ÿista| s‘¸ctions show this deposition. By exanination of
ƒmŒ¾4\•A

‚¤98.
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ƒm

•f•@ƒ~\

bo’p–QxŽå•ã1ary f r•Œmolars, greater•ˆaCCuraCy i8 ObŽµained.
\•P•@/

\ Minera|izaŽµion can be divided inŽµoŒ¥ree•ˆStePS Whi—Z

ar‡k eVident hi‰à‚àOIogicallyiŽµhe first phase invo|ves•@—Ze

d•£osition of the pre-dentin matrix, the second phase in-

CŒ]des :dalcificaŽµion of thi•ÍmaŽµrix to produce dentin, and

Žµhe•© third phase consists of mineralization ofŽµhe enamel.

‰°/mŽµhe•\Žµatles, the "E"•@symboI was used to denote this more
‰°_•@•T•u•@•@•@)

‘NVan‚àed phase of minera|izaŽµion.•Hn some ofŽµhe teeth,

‘\—ry the first or second phase had been reached.

Analysis of the daŽµa of TaŽ‹es•¶•@a—Z5., reVeals a

‚Ëum‚àeŽíof de“êniŽµe calc‰¤Žèic•@ŽµŽíends‚«

1

l;’pe firstŽµooth to mineralize is the maxillary cenŽµra|

‰¤nci•Œs•Z•Ë‚ð

?. The•ˆSequenee Of catcification does noŽµPrOCeed in order

fromi CenŽµral incisor to second molar.

••Th6 cuspids and second mo|ars beginŽµO Calcify signifi-
“½

qan‰òy laterŽµhanŽµhe incisors and firsŽµmolar.

ŽÔ•E Ge–Qr–~l|yv‹OeŒÊaXillaryŽµeeŽµh calcify before’^•B m•Bndibu_

‹Ê’Ù‚àeeŽµh, alŽµhoug‚Ëno‚àin every case.

•E •ð11 of’ne teeŽµh have begun to calcify before the 21 week

ŽºŽµage.
!•ˆ‰¹

•x•ˆ F•eurther sŽ²dy of the findings leads to the suggesŽµion

—¿f an order of initial catcificaŒ]on ofŽµhe pri–Qry teeŽµh
\•‘

’¼—¿|es 6=7.)•E •ðŽµthis point•Ímention must be made of the

ŽÔobleŒÇS ir–¦olved in‘³e estimaŽµion of fetal ages. These

•[‚¤99.
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•œ•T•S

ŠÏi’÷‚Ücu‰¤Žµi‚às‰¤nv01veŽµhe‰¤nŽµe•˜‚âŽíeŽµaŽµ‰¤oŒÇof euŽíom daŽµa,

Ž²”Ú\are multipli6d when comparative e•ÜorŽµS are–Qde‚Íable—e

Žq1•Í•A•‘12./•Í13•d’n“_•@The feta| age was e‘P‚ài–QŽµed by the use of

•P -Pa‰Øen'sŽµable of embryonic measuremenŽµS(316). This table

“ñhaŽÊaC’Èeved a“Eo—Ût universal use, and the coŒÇP•®ative data

i•˜ based on‰Øis•@Žµab•He.•@The tab|e iisŽµs•ˆran”©eS Of crown-

Š±1•¹Ž–|\Ž²gŽµhs as acceptable. The early feŽµuses probably fa11‚Â

W’\I•‚’nin the ranges g|Ven in theŽµable, but the older
ƒx•œ

u s–ìC|–QnS ar`e•ˆSubjecŽµŽµO greaŽµer variability.•H‚àSeeŒÇS quite

/•ÇŠQSib|e”_•@ŽµhaŽµby”Áe•@2j week stage a sizeable difference in

Žµhe crown-ruŽXP lengŽµh ofŽµWO feŽ²ses may be presenŽµ.

1

’pe acŽµual measuremenŽµOf the crown-rumP length may

be in error. using PaŒ]en's instrucŽµions,Žµhe measuremen“¼

\ˆê“üWere reCOrded and additional checkˆê•ûeaSuremenŽµS WeŽíe made.

These measure’^enŽµs were repeaŽµed by others and coxpared wi‹O

tHe iniŽµial recording•x.’pe problem exisŽµS in the factŽµhaŽµ
•A•EŽO

C•ŠmParisons of inaccura“¼daŽµa will noŽµyield the proper

•e i•³ormaŽµion.•HŽµis conceivab|t, thaŽµal| measure–Qnts were

)ƒn•ˆ‚·
‚­(•R

|”JˆêerrOr in one or more of the feŽµuses.

ˆê•@•@’pe proble•E•ˆmay be compounded if The daŽµa of Turnerl

‘›maŽµa, •eand Krau—ìand Jordan were all made from slightly
•A—F\

‰ØfferenŽµmeasuremenŽµ•ˆtechniques. Considering th•B numb•BrS

‚­•ÓfeŽµai speci–Qns used, many hrd been placed in fixaŽµive

’û‚Åu‹Pknown n•E•Eber—ìof yeaŽ•. G‰L•nŽµer o‘¸‰¤e‰àser curvaŽµuŽíe

Og•ethe spina| co|uŒÊduring this time may have lead to
ƒm•Œ•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@\
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•ô•kfe’d—´–¨Žµ–û‹ÑoƒS–Q–~“[re–QnŽµŠ]byŽ²e—eˆóaraŽµeŽånve—e‚à‚ÜgaŽµ•ZrS.

•A The final pr‡…biem in the analyŠ]is of the data is—Ze

gŒÄetic variabiliŽµy of the saŒÄie group. Severa| p–QcoeŽåous

•r‚¹us_eS wiŽµhin a ap•‡cific age group could alter the resul“¼

Sig•‚–õicaŽtiy. Likewise, delayed calcification of several

t•‡–·h c“çŽ²a”Çer the basic calcific order. The daŽµa pre-

•eƒm˜Ue’@ed in TablesŽ–•€0•E is based on eleven feŽµuses•ˆCOntaining

•Úd teeth•‘•@’pus•Íthe conclusious derived areŽµO be inŽµe–ìreŽµed

‘NŽçrends and probabilities a—Znot as absoluŽµe findings of

/ŒR‚àaŽµi•Í—®caŒÈly—ì‰¤g’Ù•Ì‚Üca—Z•ˆŽM“×be˜h”_

“Ie“ÔaŽµ•nOf—‹a”Çes•¶•@and‚¤.‰_uggeŠ]Žµ‘P‚à‹ã‘äordeŽíef

–Â”¿e 6.•Hn this‚à‹}blel”Áe mandibu|•®la‚àera| incisor a—Z

fiŠŸ‚à‹rlars hav‘ä•ˆCalcified before‹Oe maxi11ary fi—w‚à–QlarŒR

ŒCis is dueŽµO a PreCOCious growŽµh wi—Zin a•Iwe“dk oi•Þ”ˆndi_

”Çe•E“ç—Zy o•dŽ‹e o”ÁeŽíspec‰¤me•E“š, a—Zreview o•ãŽµ‚Ëe relaŽµive

•ƒOuntS Of caieificaŽµion wiŽµhin‹Oe individual tee”Á, PrOxp-

‰Ød a–Qvision ofŠ•ble 6. This new order of initiat cal_

•æificaŽµion may be found in Tab•Ûe 7. The–QxillaryŽµeeŽµh

gre expecŽµed‹|O Calcify bef6re”Áeir•ˆmandibular•ˆCOunterPaŽtS•f

‰ØŽµhŽµhe excepŽµion of the firsŽµmolars.•Hn(eaCh arch, a

—‹efinite calcific s•¸‘euenCe has been establishedI Central

•gcisor, fi“¼‚àmolar, 1aŽµ•Bra| in•Bis•Br•é•BuSPid, and s•B•B•Bnd

•ub•H’Ù‚Å.

“ñ•@The findings of Table 7.Ž]e compared wiŽµh those of

‘DmaLta(•a) and Kraus ,and Jordan(252) in Tab|e ll. Several
ƒm

ƒm\ƒg‰¹•@•@•f

ŒùO‚Ü.
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‰k‰¤“×e•En”XŠŸŒÇ“Æy be–Q‚àed‚«

‚ÜŒ¾‚â’p“y•HeŽXŒ˜–òŽ–’““Ô$•nnd JQrd•ïn o—Z•®“y—´’ön•½’y‚¹‡ˆŽ–‚©‘¦ˆ«—ì•®Žå•ß

ŒÃ‰¤••˜NŒRŽt“yŠ]S‰¤—³‰¤•®Žµ•Z—‹•×•He?.”Ô’ne•Ha“o‚àŽµ•Z•Z‰é“¯ŠÙ1c‰¤‰D
\\•@–m

Wa•˜•fŽçhe maxiilary second molar and not—Ze mandibu|•®seco—Z

•v’y0‰¤‚ðŒ]

2. (–ˆhe No˜IŽµa•qdata includes the e•®|y calcificaŽµion of the

ŒÇŒRd’pla‘¸‰¤a e‘¸al‰¤ncisoŽí.‹Oi•Íag‹­ees wiŽµh•¦•ïble‚³.,•ñ“×

n•Œw”Á•áhe‹}•H‚àe•x‹ž‹}‚àe“çggeŒ›Œ]•‹n O”¼—¢–~”Çe 7”_
‚Ö•Aƒm

‚¤’è•í‘ee‹î–Q‚àa Q—ZeŽía‰¤’y•Œ0ŠÕ‰_•ˆ–~n, e•®ly •Ac‘eci“êc‹T‚àio‘˜of

/—®e man•Œ“¯•Ha•ë“IŠ]•dŠ³—Z“çe•›ŽX•Ò”^r‡…dŠàŽ²•\’ye•kaX”ë•H•®y•›ŠZˆê

•dd‹}nd˜UŠ]c•›—Z–Q1aŽí.‘\a‚àle‚¤.•d‚Ëo–QŽµ‹ãaŽµŽµheáÉndib—Zla‡k

•¹spid began to caicify laŽµer in every insŽµance.

ŽÔadŠ³iŽµionŽµ•Z‹Oe o‰J•®‹—in‰¤‚àial calcific“o—®on‘î‹}‚àlŠŸ,

‚Öa—•ageŽµ‰kble wa8 devele•red b“äed onŽ²e c‘\OW“øŽ¿‹rp’^eŠI“ç•¸e•Æ

•©ŒÇen“¼•Z‡a”Áe fe•õ‘e1“MpŒD’DiŒÇen–¨(Ž²”Çe 8•‘•M•ˆŽXe‰¤nhe–QnŽµ•Œ‰¤‡d

ˆ¹e•E•H‚à‰¤e•Íin’nŽå•Í‚à–ûe •Bf deŽµe‹Î‚Üna—®o‰ò‚Ëav•Í‚àeen•Œse–Q–¨ed.
‰ñ“c

’^e initi•nl calciŽÐcation•ZŽµakes place whenŽµhe fe‚àus iŠ]four_

\Žµ•F”Jn/–Qeks old•E AdditionalŽµeeŽµh begin•ˆŽµO Show•Œneral•}•ƒŒ]on
OŒ¾;`

–ÈŠÑ‰–e nex“Î‚ÅŽåv•‡a’^d o•Ee’u‚ËaƒGƒSweeŽY“š, 0•Ü•ˆ•EnŽµil—Ze’û‚à“G˜U

iŠìnineŽµeen and one-half wee‰Lof age. By•GisŽ²e, all
•Ú•ˆ

o“Å‚àheŽçe•‡’Š”•Ve—ìhown“o•õ—®al calc‰¤‚Åic”á‰¤o•E,Šà‚à‚Ë‚àhe–Q‡]‚ÜlŽ°
/‚Ö•u

1Ž²c•‡nŽµ—Ö•ïl inci—ì•Z‡a being—®e—¿o•Í‚à–~”@ŽXŠŸd.

“ñ•@•dn•½‰¸‚à•He‰¤ŽÅ•El CŒïŒ‚•®“ÖŠàve‹}—£Š³eŽµeŽXi•ã’ˆo–Q—È‘\ŽålŠµ

l‘•‘f“Ç“×eŠ³•E‰Ÿ•‡’^ol‹}Ž–ŽµŽå’²e˜IofŽ²me‘¸‚­2Žã’È–Q‹®‰Lin”_

”Xluded with–•e findings of NoáÉŽµa and Kraus and Jordan.

•E /•YŠ®—¹‚Ö
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•ˆAll,Of’Se sŽµudies are in agreement aLS•@ŽµO the initia|•@time

Of \CalŽÔficaŽµion. There are several factors thaŽµencourage

Žµhis\unanimiŽµy. The smaller•ˆfeŽµuses are more easi|y measured

- thŠ³n are•e the iarger onesi this promotes less variability

“ña•¹ngŽµhe invesŽµigatprs•E •ðŽµthe age of•ˆfourŽµeen weeks, the

genetic˜j‚Ùri•e”ÇliŽµy of growŽµh characŽµerisŽµics has noŽµyet

d to major differences between the fetuses.

•ð’^er the cenŽµral incisors,Žµhe firsŽµmolars beginŽµO

e‘dCify. There is a differenc? Of s|ightly more than a week

/i˜jthe daŽµa of all of the invesŽµigators. The laŽµeral inci’…

“IrS areŽµhe nextŽµO minera|ize, and–Ge daŽµŠÏconceming

‰–ese teeŽµh is•ˆrelatively unifdrm. The infomaŽµion reg—wd-

ingŽµhe cuspids and second molars is |ess consistenŽµ. These

tee‰–begin to•fcalcify aŽµlater agesl and measurement dif-

ferences and growŽµh differences may explainŽµhis variabiliŽµy.

c;\•A The infrormati•VOn Pertaining to the primary mol•®s in

ŽY‚ßles 8. a—Z12= COnCerned the initial miner‘ˆlization of

’ûese teeth. This was•ˆfound aŽµthe fuŽµure mesio•êbuccal cusp

’Ù\all ofŽµhe molars•E The age at whichŽµhe oŽµher cusps be-
•P•›ƒm

•‘

å­nŽµO Calcify is inc|uded in Tables 9. and lO. AfŽµer,the

•—sio-buccal cusp initiation•œ•@a four week hiatus occurs'
•A‰G•A

dl–Ãing which•ˆno oŽµher cusp shows calcification.‘‚he nexŽµ

Ž²–ìsŽµo calcifty are the mesio-|ingual and disŽµO•êbuccal,

—Zich ar–ˆsˆóaraŽµed by only a one week span. On|y in the

/ŒÊ’‰’Èibular _SeCOnd molar was this time-apan alŽµered.’^e

–‰
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daŽµa eonc•®ningŽµhe•v disto-1ingual a—ZdiŽºŽµa‰¤cus˜Ei”igiven

in:rangeS; due to•\•Ge dirŽµh of speci–Qns at the ages in

‹Tu•@•d•Üon.•A‘\‚Ëe•@Žµi’^e sp‹c•ê•@Œ®‚Åe a‘¦‚ÚoXi•Ù˜_“¼, b–ø‰_•‡d on•×“IŠ›

re•P1ative gmount of e“ûlcified tissue that was presenŽµin•Ùe

—wwee‚½•@fe•AŽµuŠ}.

/ƒB•@This information is compared wiTh that of the o”Áer

iŒáVeSŽµigaŽµOrS in Tab•A1es 13•‘amd 14. The mosŽµinteresŽµing
/•ãŒË

a—¦peCt Of the tab|es is the lack of corre|aŽµ—^On beŽµween—Ze

—´‘ee“šŽ«ca•Hci•Œc‹}’ˆ‚Ìn ofŽµhe’}Ží”nŽµand l•ÖSŽµcusp—ì. ‡Wone

/’ÙŽµhe’SVe—ì—®•y•Ð‚àiv˜W•x“IupŠ]••ere•ˆcon•Í‰¤‘”‚àenŽµ1y eaŠÛieŽíor,

1aŽµerŽçh‹}nŽµhe oŽµhers. A good examp|e of the type of d–~ta

db–Âined–Qy be found•ãn the ma,‡]il|ary second m•Bi“ä.‹Oe

time of initial caicificaŽµion amdŽµhat of the second cusp

Shows aŽµ0Žµal |ack of predictability–|ong the research˜B•es.

The earliest r‘Çsio-buceal mineralizaŽµion and the l”a‚àesŽµ’y“Lio_

•Ehgual deposition were found by the s–|e invesŽµigaŽµOr.

’pe greaŽµVariabiliŽµy ofŽµhe daŽµaŽµend“šŽµO SuPPO‹£the thesis

1‹O•qtŽµhere is a profound geneŽµic inf|uence onŽµime of mineral_

•°–ètion. _’pe\wide rŒÊge of times be—ieen c–Qp—ìOf individunl

‚Õeth suggestsŽµhaŽµthe in‚¹insi•B—Zure •Bf th•B inn•Br •Bnam•B1
Œ»•‚

•¡

‚âitheli‹rultimaŽµe|y determines the sites a—ZŽµhe fo’^of

‚­‘e1ci‘gcaŽµion.

All ofŽµ‚Ëe inv•‡‰_—®gaŽµ•ZŽís•ˆ—‹oun•@ŒÇi’“eral‰¤•ó‹}•donŠàŒèi•E

Ž²sŽ²e genera| age groups. This informaŽµion tend‰_tO diŒ˜Š›

cpedit t’d‚àheory of wide differences in age esti–Qtion.
ƒN

•P ,‰¹•A’è•A/
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•HŽµŠ]‚ée–Q\Žµ‚Ë’•Žµall o•á—®e gŽíoups were fa‰¤r•Hy co–Qi•Í‚àenŽµ‰¤n

Žµh•q‚ð•®o’¬-r‘ËP measuremenŽµS.’pe differences expres•ëed

inŽçhe,Žµables may be parŽµiaily atŽµributed to the size and
//

Physical natur? Of ther•ffe“ñtal groups•ˆ‘PŽµudied.•@The Kraus and

Jordah•A•‡‚àudy was the mosŽµ•@COmPrehensive, and•@Žµhe data in

T•Œ1ŠŸ13.•Aa—Zl•¶represenŽµthe means of large groups of

•AŽ–‡ˆŽµus•‡s.

`The •fcomparative tables show a remarkable overa11 con-

Ž«‹ŽtenŒ®y. T•Œ’‰Žçata obtained fromŽµhe serial sectioning of

“dIeven feŽµuses is surprisingly si•¿ilar to that of far i•®ger

•Œudies. This •fis not due simply to consistency of–Qagure-

–•ent techniquesl buŽµmore imperianŽµ1y iŽµis dueŽµoŽµhe

OnŽµo(geny OfŽµhe human organism.•ˆGiven a proper enviroŽXent

for growth,Žµhe genetic characteristics ofŽµooth mineraliza_

/ tion show a gener•el consistency of oider•ˆand locaŽµion.

•P/•Œ,•@One ofŽµhe initial purposes of the study wasŽµo obtain

rtew,informa—®on concerning rooŽµformation.‹Ois wasŽµO be

derived fro•emŽµhe serial sectioning of older•ˆfeŽµal tissues
•r/•Œ•@•@‰°/

“™Well as post-naŽµai specimens.’pe oldesŽµfetal tissu–•

”éat–Qre•ˆeXanined did not conŽµain any root formation, nOr
‚Ä

•¼Žíe POS‚à•[natal•@Žµissues avail—¿ble. Since the volume of slide

—}Žƒerial genera”·d by the eleven fetuses wa“{•ˆSO maSSive.

’y9/SŽµof•g t‹®efforŽµS•ˆwere concentrated on these tissues.
ƒm‰º

’ne—¿udy of crown•ˆformation |ead to a number of theories

–­nCeming •A•¹Ot fo’^ation•E The extracŽµed teeth provided
ŽÙ•@•R

Œù•Z‘ä
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–¨ŒÊe‹ó“d–ñ‚Å•ä”›–Q‚àologŽåc“[‹®•ÁCŒè—ìc‡‡ŽÔc•Œ•™dy ‡†—‹“de•Œ

–ñ•”•Ù“ûŠàeŽ²•@Ž²‘fc“Ý‚à‹Ê•‘dŽ²Q—Z‹TŠ³Ž«•‘p•Hu•Í‚â–Q’ö‚â”ÍŒƒ•r’Èe

1Œ]Ž¤‚ÅaŽµ‚Ûe $”ÖŠŸVe–áŽG‚´e•H’ö•od‰k•J‹TS‚ËŠŸ1ea•ô‚à0’ûŒoŒ±‡…Œª‹®•›
‚­

\?

•H’Ù‚àŽå‚Ì•E•@‚³‚Å •êŠŸ’úŽ‹e mechan‚Ü‰_–QoŒr“I0‚à‚¬orŒÇ‰k–¨on•E‰¤‚àŽå—ì

o&r desireŽµO”@rŽµheF in•ograŽµe‹Ois daŽµa in fu•ã•JŠŸ—ìe•®Ch

•Z‡a_b•ZŽµ•Œ,‰òOŽí–Q’ö—®ve and exp”Jr‰¤–QnŽµa•Hr•Z•ZŽµ‚ÅoŽXa—®o’^•E

•E•A•ˆ•ˆ”Š‰ •He eagŠo•‘y’ÛŽµicipaŽµeŠ¨He‹`‚âWi•x•œs eŽÔŽµhel‰¤a•H‚©•Z•ZŽµ

•¿eaŽµ‚Ë•‘”ln•ZŽµ•ˆ“ een in“[y OfŽµ‚Êe feŽµ‘c—ì•Fc•Œ”••EŠ¶‚Ëe•E-

–Qr•‡ŒÇa‘ëy‹}ŽíeŠŸOƒSnâüŽío–Q’ŽceŽX‚Ücal l•›•›ps‰\i•GVeŽíy l‰¤’^1e
\‚­,

7ƒm

Œ‚aCe‰G•‡”·e“ç–QŽåŽí‹cerŠcd •Z—¼e–]e‹ø–Q1i‹TƒF1•Ûye“E•@ŽX‡…”©’ö

–Qre due to the piane of sectioningŽ–•@and•e were definiŽµelyƒmnoŽµ
1

p”a•Œo—‹‚àŠÛe eŽÔ’nelŽåa•HŽ–•›•›‚à$‚ËŠÙ‚àh•E’“•Ä‹½“yŠ›“‡on oƒfƒ‚‚ê•ÇŽ£•º’²

ŽµŽí•n•ƒedŽµeeŽµ‚Ë‚ÅeVealedŠ³defin‰¤‚àe•‘•@‚àWo‹@•Hay•‡ˆÓ’‰d sŽµ–f•EeŽµ•EŽ¿e

Žµ‚ËaŽµŠÛ‹T—ìbee•E•ˆ–Oll‹TdŽµ‚Ëe epŽåŒ¥el‰¤–~•H“I•ZŽµ•d‚Ëe—¯’¹‚Ë.’p‚Ü“o’}—Z•‡

•r‰¤ng‰¤•ÍŽån–~g–·e•G•Ù‘îWŽµ‹ã‰Ÿoble eŽµ.‹}l•E(Š˜”@Žå—ZO a‰¤•Ío“I‚àeˆâ

•Œe p•ÜeSenCe O•öŽµWO Celi layers in the rooŽµSheath. The

•ï‰¤Šàel‚¦a•@“I•ZŽµŠ]‚ÊeaŽµ‹ãdoes n•ZŽµa‹rea•®“IexŽµend veŽíy‚¬•®
\

“ñ•d‚ðroŠ]SŽ²e apic‹T•Hope•ŒnŒ˜of‰–e de‘dŽµal p‘§p“y“y•Ha•E™òis’^ay
•vƒm•A•ˆ-

tŽ{•@aati–L‹}ct due to the facŽµ•@thaŽµ•@Žµhis was sŠŸn in‹Oe e“å‚àr•ïcted
‰[

‚àee”ø.•½‰·Š}•@‚Åi—Zing is•ˆC•‹nSi—ì‚àenŽµ, and—®e r•Z•‹ŽµŒD‚Ëea—®doŠŸ

“IŽµ/•Á–Ând”•r greaŽµdi•¹Žµance‰àacŽío•Ð“š’Še o–ìenŽå“ûg•œ•@A b–~‰àeˆê
ŒÜ

‡d—Z‘e‚â–Q—ZŠËŒÔ‹Te WaS fou—Zadjacent toŽµhe epi“uelial rooŽµSheaŽ²

‚¨•uc—£‘D•LedŽµhe a•d•‡•Ûl epe•EiŠ…•E•Ec•›uld–Q‚àb‹à‚Åo1ŠŽo–Q•ô

‚Þ‹­•@‚ßŽç‚Ê’ˆ/Š³e“û‚àal‰_•‡c- surface,‹TndŽµh•‡•ÉoinŽµ‹}‚à—Zi•Z‹ãŽåŽµ

‘•‚â‘eŽ²a•oå£is significanŽµ.‹Oe reason for”Ç–ˆdisinteg—Ötion
ŠíŒ—•B

—ZƒR

/•@‚®‚Ö

ˆÄŒ—

‚â\ •A•€
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e–¨•ãŠàŽÊ‚¹ˆæŽveŒÇ’Û‚à•Ée‹‡’n‘¸“¿–Q•Z‘ä•e“d‹`“I‚à“™Šà‘\‹}‚à‚ËŒÇŠÏy‹®Žå•”•d–û“×—£•´

‚Ü“ê‚ÅŒD‹Y•]’d•»g“çŽã‚ÜŒo•‘•@•ð d‘Ó“ÎŽXŒ‚‚àŽåo‰ò$Žè‰–•Í•@ŽvpŽåŽ²e’Ç‘Pˆ·‚Å‡‡‡‡•ö•ë‹®‹T‚à‚Ë

‚ày‚âemŒD•EŽµ•Zbl•””n“¼,•Sy•H’ö‘ÓŠ³‹ó‘Š•@‚à‚Ëe•@’ön“]‹Tp’y“ÎnŽµ•Z‚¬’n•‡•@‘‚•Œ—Ze’Çal

c‹Z•H“oŠæ‚à‚Ê“ûŽXŒ›ˆê”XŽ²enŽµ‹r.’n•‡p•½•Œial o•Ü•@c•›’^•Ú1e•ë•@‹Te•Í’Su•j

•Ï•Bn•P of•Ge‚àa‰_‹renŽµŒÇe’p‚à–áaneŒÇay‚à’Õ‹}‚¬a‚®’dOŽí‚ÜnŽµ‚Ëe•@“¶-o‹Î‘d‚àio’^

o•˜•PI‡ˆ•Œ‚à‹ÄŠÙŽå‘§1•J“{–Â•‘•@•önŽµ‚Ëo“še•@–~•ã—wW‰¤‚âh coŒÇ•dŠ³Žµe b“Ç–³’penƒZ

ŒÇ•l•´ƒMŠÏ–Q•@’ÈŒ˜“o•Ú’o’ˆon,‹T—Ê1 0fŽµhe\ epiŽµhelŽåal cells’p‹}yŒu”l—A
l‰¹/.

“ä•Óe‹Tr•Í•AŽXeŠì‚ÎŠŸence•@•Z•†‚à‹}—ìeŒCenŽµŒÇe•ã‚àrâÄ‘ëe•@‹T‚ÅO‹¹d•ng”Ö‹E‰Ü

0”J/((epŽå‰–e‰¤‰¤a‰¤•ƒŒõ‰_•Ja–²pe•Ù•Œ”Á‘ÓŽåŽ–•ÜeŽµen”Áon aŽ•e“ª“™•Ø‚ÌŒ]‘l‰¤
•‘“ú

ŠØŒD“o‹Ê”–Žè.•@SeŠo•Aia‹T•@Š}e•˜‚à‚Ü‡‡‰L•ë•@’“‰¤‚àlocˆ¸s oƒS•@ƒ„i“o”l‹£Œo•@‘l‡a‡‰•@nŒDe“Ô‘á‹b•wŠŒ

ŒÇo•Üe a‚Ü‚«‹c•‘—½Žµely•@‹TŠ³•ëe“Ä‘P•Kh•n“I1e d•ÌƒZŠÛ‚³baŽ•e•É“ç‚à’y‰§•ib”Ö’ÛeŽ²

—®e de—Z‘eŒi”–‰_c $u–á—¢•eCe ‡‡–¨’n•‡e’àŽå–Gel‚Ü•e”Ö•›•›‚àŽ²•‡‰••Ù•B

‰•ŽYŠÙ–¾’S‡…Žµ•Zg—‹a•r’S$ •Œo—¢exŽµ‰•cŽµedŽµeeŽµ‚Ë‰L“IŒÇa“ÔeŽµ•Z g‹T‚Ü‚ê

‹}n a’“—Öe•‡‰¤‹}—®‡‡nŒÁorŽ²‹LenŽµ•ZgeneŽµic•Eo•£hol•‹gy•d‚â•›‡…‰F’ˆ

ŠÏe‘¸–½1‡‡–ì’y‰c‹™‚à. Va‘¸‰¤o–Q•ˆ“¼eŽµh•ˆ“Òer•‡•@ŽånŠã’‰Œ¾‚Úo’De$“{•›‹êŒ¾•EŽí”QŠàŽX

“®“E‹L’é‰¤“ç\˜Y•æ’ŠeŽµiŒCe •Z‘äex’¼ac’ˆ0’p•@•önŽµ‚ËQŠŸ•”‘Ý’n‚Ü•@‚Ü—Ze•E‚à•ï-
‰ÙŠ¿

’û0•JO—¢‚àheŠ¨•ZŽµ“çŽª•Ãe•Íle‹}dŽµ•Z a’^O‘¸e ho•q“I–Qa•@–²o•‰ŽåŠàon

•Z•@Žµ‚Ëe•ïŽ²—®ŒÇŒR•@•Re“Qnion o•h’Šese indenŽµing •ö‚Î“IeSŠ]e‰à•ˆreŠ›

‰àŽÔ•ŒŽµe•qi‰L•@Žµ‹ãe fc—xaŽµŽåo‰òof a‰a‚Åc‹}•H•@are‹}.

•A’ye quesŽµion ari—ìes aŠ³•@ŽµO the forces which determine

‰Üe\•Œrec•KŽåon•é‰_‚Êa•Jand•ímb•‡‚Åof’neŽånden—®n•¹processe–¨.

Œy“d/—Z“y•H‚à•Íb•‡‚àŽµer—ZdeŒqŽµ•Z•Zd if o’û•„•Ühi—ì—Zo“oŽåc•ï—ì–²Žã—ì

aƒle•ï‚Ü”l‚«u—ìŠÆed•E‘Õu•³Š›Žµ‚Ëe perŽåod of•®OW”¥•×‚Å–QŠàon, blo‹®

‡X‘Á’y•‚Žè—‹ŽX‹T’Seal, 1‘dŽµe’o1ŠîŽ²d •›•›’^áÉ•H’úe“ê•›•›nVe–·e

•Œ’ˆŠ›•Rgio“û•Pef”Áe denŽµ•Ûl‰_–¨cŽµ•Z‚Åom a plex–Q. •ð n—Z”O‚Å

‹••@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@Ž¨07.
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‚­•´’È“Id vessels•ˆ••“y•H1 1‹Tave”áe de•E‚àa1‰_acŽµ•Z enŽµ•®‚à‚Ëe

•Åe‘d‚à‘e–ì’ö•Ç“y“y•H‰k.•@‘\‚Ëe dŽå•M’éŽíibŽ°—®on oŽŠ—Z•‡se”Ç•›•›d ve“o—ìelŠ]

‚Ë–±bee’^ŽÔ•›”áeŠ³in\ŽíaŽµ–QlaŒqby GaunŽµ(2‰¤‰¤).“Qe“û•ên‹ð‚à‚Ê’ˆŽµ

”Áe dis‘¸ibution oŽè‚àhese vessels was definiŽµely not a uni-

fQŽO“ˆQCoŽXrenCe. Groups of vessels we‡ae“çund mesia11y a—Z

distail•”•@The cenŽµral area was more or les•¹devoid of enŽµer-

|ng VeSsels. -•AƒGnŽµhe more coronal pulp, these vessels co‹rsed

Žµ“Œ“åds—¿e c“o—³al regionŽµ•Z‰àupp•HyŽµ‹ãi•Í•ˆa•Âea.“o’¸1•‡r—Z•Z’…

‚¤Q–²I)“I‚àe—ì‘•‡ˆ fa•ZŽµŽµhaŽµin‹ãu’p’ÛS •E•E’^e bl•›•›d ve—ìŠ]el—eenŽµ•®e•ï

•¡Šàe b•nse f‚Î‹Oe papill•‰in bu•Edles eq”ˆ| in nŒ—ber and simi|•”

ŽåŒvdi—ìŽµ•³‚àu—®‡‡nŽµ•Z—®e fuŽµure•ˆr•B•BŽµS.•E•E

•P•@Th•®e appearsŽµO -be a distincŽµrel”ñionship beŽµ–QenŽµhe

ƒGocation ofŽµhese vascular bundles and Hertwig•œs epiŽµheiial

\\—}•ZŽµ‰_‚Ëea••Œ¾’y•‡reƒ†aŽµions“øp•Í”aCC•›‰JŽångŽµ•Z Bu—´er•ö‰¤ŒDO–Q

Of an inhibition of—Ze rooŽµShea–Gin”Áe presence of the

•œ’ÙŽºC•E•Ha‹­•@•d—Z1e•Í•E•we explains—®aŽµ”Ô•EwiŽµ‹ã“yn a ceŒ]–~‰¤n•Œ•ÐŽí
l

Žµan‡‰e OfŽµhe p—ÈnŽµof enŽµry of a blood vessell grO—Zh of

“Q•®Žµwig's she•Œh is apparenŽµIy inhibiŽµed. '•@ParŽµof our

˜I1‹}naŽµi“çS Of furcation and rooŽµ•ˆf•Brmati•Bn ar•B based •Bn

Žµ“¶s”¼•o•‡•B‹š—t•‘

S‰Ádies c$nCerning’ne onŽµOgenetic morphoIogy of develop-

` iŽ°/ŽµeeŽµh are based on–Qcroscopic examinaifen and not on

‹®Žµ•ZlogŽå•Mfin’Èng˜U(296•E297•E299,‚¤•›•›–K01,‚¤02’¸’d).‹—•‡,

Šµ‚Ë‚âe—¿adiŠË“yŽtOCŠŸ‰_•‡S•‘•EŠ„ˆó—W•‘•E—ee•ê•”a—®on—ìŽ²c‚â‚ÎeS•‘•E”Õe

d’P’“—Öi’N‚àenŽµions without sofŽµ’Ùissue components. The‰àe

—^08.

Œ—
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proces•ëes h•ÛŠ³their•ˆOrigin in the epi•Ge|ia| rooŽµŠ„heath.

•H‚ài‰_•@Žµ‹ãe•@–~uŽµhoŽí•‘Š˜, •›•›nŽµe•EŽµŽåoŒÇ•@‚àh‹}‚à•@Žµhere/ ar•‡•ˆƒZWO

•ö‚Ú0–á”‘‚êŠ]‰¤Œ]—¿‚Åc•‘gŽ¿‚â‹r’ŠO‚Å‚à‚Ëe e•‚‚àhe‰¤i•°Ží•Z•ZŽµ“š‹®aŽµ•Þ•@‹fen•ˆ‘•

Žµhe rooŽµSheath is al|owe_d to grow in a horizonŽµai dire‹‡ion,

iŽµdo•‡s•ˆSO.•@•Hn•ˆSOme insŽµances, this horizonŽµal growŽµh is

inhibiŽµed. -This dQ•‡Œ›•A nOŽµ•˜tOP the rooŽµshe•ïth from growingi

i‚Ónere|y re•Œr•‡cŽµS•@Žµhis growŽµh poŽµen—®a| in a verŽµical di-

r’Ùc—®•‹n. A•ucoŒCe•HaŒ]on ofŽµhis‚Ë—a•ZŽµhe—ì‰¤s‰\i”Á•@‚àhe vascu‰¤aŽí

innibi’ˆonŽµheory of Bu•–er and the ontogenetic mo•£hoIogic

\ findings•ˆof H‚àvacs and oŒ€nerŒbheƒ†pŽµO eXP1ain furcaŽµion

•ó‚Ìr’paŽµŽåQn•\

•Z•Ze(296), Kovacs(297)•é•@and JoŽígen‰àe“ï‚­299) hav‹Tn•ZŽµ•‡’Ù

‚àhe pres“çce-Of inŽµerradicular projee—®ons acros•‘•ˆthe openˆê

\\ing aŽµthe base of the p–~piila.•Hn so–Qof their•ˆSPeCi–Qns,

Žµhgse projec—®ons”Le rudimentary”_•@While in o‚àhers they ar.e

‚µ•H‚àh•¹erŽ²d bŽí“IŠÏeˆ¸‡_•ˆ•Q’pe prQjecŽµion—e•@—ì‹ã•Zw a un‰¤on‰¤n‰à—®11
•˜

OŽ²er specimens. Th•‡se projecŽµions•ˆrePreSenŽµareas of hori-

E”ÇŽµal growth of the epiŽµheliaƒjrooŽµ•Íheath(fig. 189.).

•H‚âthe ma—Zit’S1arŽµeeth, a buccally and a |ingua11y direc-
‰°•@•@•@•@•@•@/)

Žµ”@IPrOCeSS g“IW horizonŽµally unŽµi|/Žµhey meet at whaŽµwill

ƒm‰Ø•Œthe“ê‡‡Or Ofš¬e pulp chanber. The maxill“äyŽµee”Ápos-

Ž£s‰_a d‰¤”úerenŽµnu”Ç‚àer ofŠì‚ÎOjec—®onsŽµhaŽµWi•Hl•q“yv‰¤de”ÁŒb

basal ap“çing inŽµO tŒyee areas. Why are”Áese projecŽµions

d“Òe–¨‚à•‡d‚í–Qe•›-1ingua•HlyŒÊd n•ZŽµ’^e‰_io-disŽµally?’yy are

ŽµŒyre onlyŽµWO SuCh processes•Ÿ inŽµhe ma—Zibuiar molars?

Œù09.
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\\ƒm

Š|•‡a–Qw”®Žµ•ZŽµŠ|•‡—‹ŠÇŽ²‚â—ì‚âion•d•Hie$“y‰òŽµ‚Êe locaŽµion oŽq‹Ke
ƒm/

v•n‰_culaŽí‚à‘ën‹ð•‘Œ¿Š–•@‚à‚Ë‹}‚àenŽµ‹TŽí‚àhe denŽµal papilla.’“a“×y in

Y ma”¥di‚àul–~–¨ŽX•Ú1•®r’““Ô‚â•@•œ‘\‡h’^a—®on,Žµ‹ãere•@‹T•Üe•@ŽµW0 1–~Ží•¹e vaŠŸ”Ù

1ar group“dŠQ•@OneŽXeSia|•Œ/and one di‘”ta|. The‰_e are far enou—î

‰°”ap–²•çŽµS•‹’naŽµŽå’^Žµe‚²‚´adiculaŽí•ö)rOjec—®on‰àcan•ŒgrO‰\hor‰¤“Inˆê

Žµally be“Z‰ï•ênŽ²e’•–¨Qne•áOf i—Zibi—®on.’Ie •ZŽµher•®ea$

O•d\’^e ep•Œheli‰Ml rooŽµSheaŽµhŽµhaŽµare denied”Áis horizon-
•A‰¹/‰¹

Žµ•dƒ•c•›•Ep•ê“ûŽv—Z•é•@‰_hoŒÄa ve‹£ica•HdirecŽµion of gŠÑowŽµh•E

\ŽOˆê/•A There is evidence•@ŽµhaƒZa, union ofŽ²ese projections

\eXi”©‚àŒRa‘î’n•‡‰¹•G1•J•H•@‚Ål•›•›‚Å.•@‘‚‚Ëe ,,inŽµer’pediaŽµe bi‰a‚Åc–~—®on•nl

ridge.I•Í•@the•@"scar•‘', andŽµhe•@'•ÍcicaŽµrixˆêˆê, are areaS Of dentinal

t”ëckening dueŽµO•@Žµhe-meeting of inŽµerradicu|ar processes.

OnceŽµ•Œe•@Š•reaŽµion is formed,. COntinued grow”Áis de‘gected

\VerŽµ‰¤c•Û“y•Hy.•@ŒC•¶—ìve•Œic˜D1 gr•Z—¼h oƒ‘”Áe•ë•›•›Žµ•dhea—®i”©

rel˜DŽµ‚Üve‰¤y“d‡X‘Ö‚êin a•Hl area’‰Of r‹}dicular d•‡nŽµi‘ë.

•\/•@’pe inelination for horizonta| growŽµh of the epiŠàelial
)

\Žx•›•›‚à“™heatŠàŽås n•ZŽµ1‰¤•EiŽµedŽµ•Z•@furcaŽµion areas.ƒGn‰_Žµead of

‚â‚çŽµe‹Î”·•Œapradicular projecŽµions", Carlsen(300,302•‚sed

Žµ•o•@Žµe’²•‘•Í‰_•‡‰d‹}Ž–a—®on sŽµŽíu•ZŽµure—ì-ˆê•@Žµ•Z indicaŽµeŽíegions •Z•ç
•\•@•@—x

h‘¸‰¤•”onŽµal gro••‚à‚Êof‹Oe r•Z•ZŽµSheaŽµ‚Ë.’pisŒ‚•ïpe—‹h‹}s•ˆ–Qed
l

‰°-ƒmŽèŽÔ‚àer’^Œ–Ž²de•Œing prodesses•œ•ÍŽµO denote similar projections.

Aˆê”neparaŽµiŽ²sŽµr’^cŽµure or inden—®ng process will manifest

i’®eƒGƒSŠ›hen’‰•íe•Ü•ˆŽµ‹ãe•ˆr•Z•ZŽµ—e‚ËeaŽµh i—ìn‹®i—ZibiŽµe‹›‚ày a bl•›•›d

Ve’àSe| or v“äct‘Zar bund|e•œ•@This is•Œagr–e”^matically ill•‘-

Žµ•J—h•‡d i”¥Š•ŠI•EŽí•‡190.—y‡]a’^p•He A. d•‡•e‰¤cŽµs a•x•Z•ZŽµin—Z‚Üch

’S0.



Žµ‚¨‹à•ºe a•˜•‡‚à•¼o Sep‰¸‚´‹}Žµe v’ß“ç1a•ëbuˆ¬dles.’yei•Â•ˆ‘æ“úne‰_‚Ì‰¤

‰¤nŠñŽåb‰¤Žµion ev’ö“×“äŽå•@‚à‚Ë’^•‰•@‚ÚO“øb‰¤‚àingŽµ‚Êe uˆòiŽè‰¤c•n—®on e•ó‚à‚Ë•‡

‚Ü”¥”@n—³‰¤ˆªgŠì‚ÎoceŒ¿“o•‡•Ç•w•@Š|•‡se •ö‚Ú•›•›e“š“de‰_‹rŽåll lead“¼•@Š³ep–Q‰_-

Sions onŽ²e r“IŽµˆÚ•÷•}—¢’öce•‘•@buŽµOnly one opening wi|l be•ˆSeen.

Two v—í—eC•El•er bund‹Êes are also presenŽµin example B.•@However,

Žµhese are far en‰a‰_h aparŽµI SO•@Žµhat their inhibiŽµOry ZO–QS

do‹•Ot OVe“øap•E This•ˆal|o–Qfor the horizonŽµal growth of

th”ÉePi•Ieiial rooŽµSheath, Which |ead“otO the calcific‹Ttion

Of•pwo dŽå‰_—®–Q‚à‘\‡†$“¼.‰¤Ž›—ìhQuld be expla‰¤ne‹T‚à‚ÊaŽµŽµ‚Ëe in•×
\Žq•f

‰¶e‹­“ding pŽ¿“Ie“šSŠŸ•@”ú‘¸e e—w‚Íe“¼ion‰_OfŠãe‚Êo”Ö‰¤—‹on‘î’ngŒT•Ê—£Š—l”J

O•Â“ˆ‘î‚Å‚àwig—‹“š•@eŽÔ‚à‚Ëelia•HŽ–•›•›‚àSheaŽµh.

‰Dpic–~lŽí•›•›‚à‚ÞoŠàigu”ÖaŽµions of maxil•Ha‘py’Ècuspids•®e

Shown in Figure 191. The location of’^e vascular bundle(s)

pemiŽµ•¹‚à‚Ëe forŒÇ‹}Œ]o‹­‰¹$ŽèŽµ‹ã•‡•ˆ‹­•B•ZŽµpaŽµŽµern—ì–~Š]dep‚ÜcŽµed•œ

Where i single v’È“çlar bundle is preŠ}enŽµI a Single, COnical

•¾•\’p•Ýy re‰_•E•HŽµ•E‹Î‰¤s is•g“šeen‰¤n•Eo“šŽµ•Eaxi•Hl•®y‘g‚àe•³er

Žµeˆó•b•@a—ZiŒzi|ƒ†ustrated in’^e bicuspid ofŠ™–|P|e a•B

•Hn\ex–|ple b•E•fŽµhe vesse|s•ˆWere f“ä“çough ap•®—³to per’ÙŽµ

Œ»Žž“ñun‰¤on o‚´Žånd•‡—´Žµ“yng p’pc•Fsse‰_•ˆ–~Žµ’^eŒÇ“y•Fr•Z•ZŽµ1evel.•ˆ“o•ÄaŒÇ_

p•H‚éc•E •›•›“Q™ò–Q‚à‹î‚â“ä“çl•®‚àundle—ì,‚à–Ê–ea—ìŽµ•Z–Q‰¤ng bŽí•×•áŒŒ•‡s
‰ñ—Ù•@•@•@i

“cŽG

caŒye a‘ë‰¤n—Z’È‰òon of‰¤‰òŠ³“ç‚àing p‘ùoŠñesse‰_ŒR•@ŒCe”Öe‘ª1Žµ‰¤—ì

‚ÖŽµ•‚’²—‹‰¤g•E‚Åe 8•E•Í‘î–ûe O•Â•‘•Z•ZŽµc•Én‘d“[aŽµ“Iy. A sˆóara•Œ”¥oƒS

ƒ„aŠìc’^la– ‚àu•Ed•H’ö“d•@Œ‚o”ÇucŠŸ’•Ž²rc‹}—®Qn—‹o‘¸ŒhaŽµion’úŽ‹—®e

‹`–Ñ•E•H‚àŽY‚êŽµŽµŠŸ‰coŠÏ—‹‰_•ê•@ŽXe“šeŽµ•£e•xef”Ö“IŽµ–È’yaŒ]‡‰n–~•®•‡‘d•ZŽµ

un•uSua|. They are no‹Îal!ŽXey are al‰_O•ˆeaSily exp|ained

—^’S.

‡ jƒm/“ñ [ •v
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‚à‰c•AŽµŠ|•‡ceŒÇ’Èned‹`‚à•ZŽµ‚Åo‹ÎaŽµionŽµheoŠÑ‚Ü’ö‰_.

’^e—eeŽµhe•›rie’‚he’dŽµ•Z answeŽíŒÇany oŽè‚àhe q‹£ŠŸ—®on‹õ

•Œ cori••ming furca—®on formaŽµion•A amd rooŽµdeveio’PŽ²enŽµ.Ž²ey

- do not—¿L•˜—Oer a|l of them. A suitable exp|anation musŽµbe

/‰°given for root curYaŽµures, and sti|l within the scope of‹Oe

‰°PreVious•ˆŽµheories.•@A radiograph of a mandibu|ar•ˆfirsŽµmolar

in:aŽµwenŽµy year o|d paŽµient may revea| a disŽµa| curvaŽµure
•P •A‰¹/

Of•[oŽµh rooŽµS, Wi‹Î‚µ? mm. beŽµweenŽµhe apices and the mandiŽ•

. bu˜Ir c’Ûal.—KOW is”ÁisŽµypica| anaŽµOmic siŽµuation“Ibe
ŒÅ

e3CPlained?•@The answer lies in uniŠàngŽµ–Qeruption˜IcŽµO–Q

“ñorban's(305) coricepŽµion tha‰Gthe epitheli•grooŽµ–¨heath

is a fixed peinŽµ, has |ong been accepŽµed. He found”ÁaŽµ

Žµhe”@oƒ‚h g•®m did noŽµgrow apical|y intQ the connecŽ«ve ti“o-

Sue'Ž²t’Š•Û‚à‰–e disŽµance from theŽµOOŽµh geŽJ•@to the floor

‹b•pŒŒe no“še in‘ŸeaŒDe•qwiŽµh develoŽXenŽµ.ŽX‰¤‘Pa“EŽµ•ZŒÊ‚Ücal

\relaŽµionship \WaS tO eXisŽµŽµhroughŽµhe phase of rooŽµforma-

•R

’ÎchŒÊd eruption.•HfŽµhis were truel rOOtS WOuld be apˆê

PŠ±Œyimately•PoneˆêŽµhird shorterŽµh•ïn nor–Q|. However, Orban's

‰€•@•ˆ

•‘”@”yy Se•‡—üS•ˆŽµO aPP‰¤y toŽµhe period of deve|opmenŽµOfŽµhe

•\•Zr‡GŽ²”a•Ed•@–~lŒÇosŽµ•@ŽµW•Z‰­Žµ‹ãiŽíds ofŽí•Z•ZŽµ•@‚Å•‹r’^aŽµion.

•Z•Z•ZŽ²

Žm•@The previous discus•˜ion relaŽµing to crom foma—®on,

re‘ˆea—³edly emphasized the envirormental proŽµection afforded

th6 d‡ˆVeiopingŽµOOŽµh ge‹Î. The hisŽµoIogic findings concem_

inŠì‰G‚Êe alveolar bone would seemŽµO SuPPO’^Orban. A field

•©•F•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@”·2.

ŽO•Îi

•ˆ‘î•A J
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•“‚à•|•‡Œ›ˆ¸ŒRŒ{‚´”a‚à’‰—ì•@™òe developingŽµ•Z•ZŽµ‹ã‚Årom ad’dce•Œan•@-Ž²i-

c•Ûl•@•Ð“]•E•ZŽµ‹í•‡”W‚«)’ye conŽµinual g•ÜOWŽXis in c•›Žíonal–~—ZlŽÎŽµˆê

e•Üal•ŒŒ‚ec—®Qn—ì.\’yi‰à•ˆ•›•›rOna‰¤grow’nŽås m•n—´—®ed by‰¸n•Œ•ê

CreaSe in heig’ûOf’ne alveolus and oral epitheiium. During

Žµ–Q•A early emp’ˆ‚âe period•Í•@the relaŽµionship beŽµween the apices

and“ñSuFTOunding sŽµructures\ is consŽµan—³.•@Thus, the en•E‚«ire

Cre‚ân a—Zpart of‹Oe roQŠ›develop in the sanle tyPe Of

enŽÔronmenŽµ.•H‚àis inŽµhis environmenŽµ•ˆthaŽµ‹Oe genetic

Pr‡iil“Ýtions•…r growŽµh are able to nanifestŽµhe–QelvŠŸ
•AŽš

Žµ•Z •P–•e fu11e—ì‚àe‘p‚àe”Ý•E.ŽXe•ÍŽµudy of’ŠeŽí•›•›“¼•Z‘äe‘ƒ‚à•ß‘¨e‹T

te‘äŽµh wi|| subs•Âa•ŒiaŽµeŽµhis.’^e tooŽµh in Figures 178. and

’@9. is typica| of a–Qndibular•ˆfirsŽµPemanent mOiarŽµha‰G

h‹}s‹‘•Œre’öched‹Oe occiusa| p|ane. ApproximatelyŽµwo”_’nird‰_

Of rooƒZ1engŽµh has been achieved•E The•ˆrOOŠ›are S•Ïaig‹Ål

Žµhe rooŽµS•@‰_‚Í•Ae SmOOŽ‹, and•@Žµhere are no abnormalities of‹Re

t`O’dICan‰kSySŽµ–|. VirŽµua11y everyŒÇandibul•®fir“Mt Per–Qn-
\

\e–QŽX”Ç•®looks like thisŽµooŽµh aŽµŽµhe sane sŽµage of rooŽµ

de•êe“yŽtà£“çt•mA•xain•‘•@‚àhis is due to the benign enviror–QnŽµ

•Z“¶•\ŽµŠ|•‡develop•Ee•E‚à•el aŽíea.

”Ç–ˆee–QrŠJSOnab|eŽµo consider the )geneŽµic component

e“¶•û‚Ê•‡•Ù˜_–OŽµionƒSorŒÇaŒ]on•E PerhaŒyŽ‹“ys”—ea develoŒQd
•\/

Ž²‹øtO a direct geneŠàc influence on the ce11s of the epi-

Š|•‡l‚Ü‘e“I•ZŽµ•Íhe’•’Š. C•‡rŽµain a‹­ea–¨ofŽµ‚Ëe”i”Ý•‡–¼—®weŽíeŒuŽ°

ŒQd•î“øn buccat and |ingra| direcŽµions•ˆŽµo produce the pulpei

‘g‚ ‚²I This i‰_—Zthin the concept of aŽµOta| genetic deter-

•j3.

•s•æ;’š/•v



•d‚ËŠl—®on•d•EringŽ²is p‚Ëa•x•‡o‰¤develoŒ‚•EenŽµ.‘]“øs’pŒÄ‚àe

Vie–QdŠ•o’^•Û‚ê•‹Žµˆòe•Ü•ˆd‰¤‚Åec—®on‚«•@Žµhe•ˆ•‡X•ö‚ÚeSŠ]ion o‚¬•‘e—£‚ê‡ˆ“®

’ûc c•›•Epone’^‚¹•Lay have been inŽµhe loca—®on oŽè–•e v”úŽvcul‰MŠo

bundles•@ŽµhaŽµSuPPlyŒ¥e denŽµal papilla.•@The genetic deŽµe‘¦o

.ŒÇination of a mesial group amd a disŽµal group of vessels9

WOuld have•ˆreSu|Žµed in•@Žµhe same furcaŽµion formation.•@Th’öre

are mulŽµiple expressions ofŽµhe geneŽµic growŽµh componenŽµS
•\\•@•E

Of•Pƒ•his region— •@buŽµŽ²e la’^er exp|anaŽµion is certainly
‚¼\•v

po—ì”Jible.
\mƒm

•[/ˆê•@ŠÑf‰–e•@ŽµeeŽµh did not reach the occ|usal p|ane until

ŽíooŽµformaŽµion was coŽXP|eŽµedl iŽµis probab|eŒ€natŽµhe straight

naŽÔure of.Žµhe rooŽµs would be conŽµinued.•@•Ht is•@Žµhe eonŽµenŽµion

Of the•v•Ûu‹Kor thaŽµ’^e poinŽµOf occlusal conŽµaLCŽµmarks a

dr‹}sŽµic chan‹qe in rooŽµdevelopmenŽµ•E Un—®1Žµhis momenŽµ,Ž²e

favQrabie environ–Qnt for growŽµh encouraged a geneŽµic deŽµer-

mination of–õnal tooŽµh form. From this poinŽµuntil”Áe end

\Of ropŽµelongaŽµion, addiŽµional facŽµOrSŽµend to suppress”Áe

gerieŽµic c•|ponenŽµ. Now,Žµhe environmenŽµal factors\CauSe a

deŠ¯1ecŽµive•ˆr•Z•ZŽµ•Z•Zn‘gguŽíaŽµion.

•u PriorŽµO OCC|usa| conŽµacŽµ, the apica| region was one•·

Of’Ù‚àability. as exp|ained by Orban.“QOWeVerl Only”·oˆêŽµhirds

O•ff”„he fin‘erooŽµ1eng–Ghas been achieved. The developmenŽµ

Of;the fi’El oneˆêŽµhird’yuSŽµbe in an apical direcŽµion due

Žµ•Z•q‚Ë•‡oc”Xl–Qal r•‡sŽåsŽµŒÇCe ofŽµhe oppo—eiŽµe•®c‚Ë.—‰•›VacS(‚¤0’j

‚àe’yed—Zi–¨‚àhe "penetraŽµive phase" of rooŽµfomaŽµion.
•u•@•@•R“ñ

•P–ç.“ñ‡d•æŽq‰¹Œ¾•Aƒm\ŒS
“–•@‰€•̂•æ•̂ŒË



•®rŽå“{On(306)‰òeit thatˆêˆê”Áe rooŽµis“Impleted by for•îm‰T

‰¤Žµ•dŠ|Ž²Žèdo••nŒÜ˜Y0•@—Z•‡bone o‰¤•Ùe jaw.•œ,‘\h‰àde“š•®ŽåŽ²‰¤‚Ì‹™

imI‹Sies a desŽµ“Q‹cCŽµion of apical bone in the wake ofŽ²Œ˜

•xfO“¬‰¤ng\ rOO–Â•@ŒÊd is•ˆSOmewhat exaggerated.

‹Oe alveolar bone during this period is highly lŽ²‘_e6

•HnŠ³‹}Š³‰¤ŽµŽåc’^•@Žµ‡‡•@Žµhe•Œor’Ial appo‘IiŽµion•ïl andŽíeso•£Žµ“yve•æ‘Šo•w

C•ŠS•Íes,Žµhere g‡ie specific regio–Qof bone deposiŽµion and

‹`ŒR•£—gon•ˆdu–á—³‰òg eŽíup—®on(‘g•E‚¤•H2•E•J)•E Bra“šh(‚¤07)‰¤o•·d

ddŒQ“M–ÂanŽµ•@a•VditionŒs•@Of bone•@ŽµO the mesial borders of•@Žµhe al-
\I\

Ve”Ç•’‚Åp‘\‡†ee“™—ìêG.ŽXi”J’^ea–Q•@‚àh•n‚àbone••ŠŸ•@depo•ÐiŽµed•e˜YacenŽµ

“¯•@‚â•¬•‡disŽµ’•1 s‹£Œ{ŽŠ‹}ces •‹•p‚à‚Ëe‘¸•Z•ZŽµS. •ðppo“oŽå‚àion oƒSbone

in E‚Êis IocaŽµion leads•@ŽµO a meSial movemenŽµOf the tooŽµh.

‹Oi•Í, finding–Qs•ˆCOnfirmed by Wein–ëam(308), Who found a

•›•›n“dŽÔ”únŽµ•Z•˜Clu–ñˆê–QSial’@•›V•©enŽµ•Z‚ÅŽµ‚ËeŽµee•S.–Qing a–Ê”l0”_

radiograŽÔy inŒÇOnkeys, Kemey and R–|fjord(163) found se-

\lec’ˆve•ˆSi‚àes of bone deposition aŽµŽµhe disŽµal region—eof

\”y•›•›•@Š]‚èrŽq‹Tce$•‘•@•@•@•@•@•@•@•@•@•@•@•A

”_•HSO using autoradiography were Diab and SŽµal|ard˜j‘Î) ,

.‰†—¿’q•]–|a(‰¤‚ç‚Ì,’Ûd‰L”¥ugh’Ûd zŒÊder(162),—Zo found a•Œve

b—¿e deposiŽµion inŽµhe furcation aLrea during the erupŽµive

•qPe•Œ‡†d.ŽX•®e is still disagreemenŽµasŽµO the naŽµure of

‘î’neŠøm”@s during eruption. Kameyana did not find any

•ƒ–QŽå•Rd•‡po‰à‰¤—®•»“ûduŽíingŽµh5 e—‹u‹ø‰¤on of—®e r—WŽµ“I1•ïr.

•™a”Íteed whh Sicher(161•rl Who felt that fundic growŽµh

d‰•n”@OeCur•ˆu—Zil eruption waLS COmP|e‚àed. Conf|icting

•j‚¤.
•\•çˆê‡a•a‡_•ˆ;‚Ó
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resulŽµS•¨—£re found by Kenney and‰mamfjord, Who demo–QŠàated

funŠ³ic bone growŽµh inŒÇOnkeys during this period. Ba—Ze(‹®‹P)

gound b‡@Žµh ap—wo•xi—®o‘˜a—Z•ˆŽíe“šo–„Žµion in‰D‚©ŽåŠÇaŽxea oŠÜ‡ˆrŒ˜ˆ¶‚¦ng

’^on“m•‡y inci“IŠŸ•‘

•A •ð reviewƒgOf informaŽµion pertinenŽµŽµO eruPtion, reVeals

active bone deposi—®on aŽµŽµhe alveolar crest and furcation

a‰•aS Of developingŽµeeth. Slightly less acŽµive sites are

a•áŽµhe borders\Of’ne a|veolar processes on‘de disŽµai root

“o’¸ƒMaces of•ˆall rooŽµS. ConflicŽµS COnCerning the fundic reˆê

Žº‰¤‚ç•Œle•qve dou˜Ya•x‰Á‚àhe ac—®viŽµy of—®‰¤•Í•ˆr•›•›‚àSuŽ¿‚Åace.

•e•@RecenŽµresearch by Dar|ing and Levers(315) has•ˆ‹Tdded

SubsŽµantŠà| know|edge ioŽµhe concepŽµs of bone grow’^in”Áese

areas. UnŽµil-OCC|usion is•ˆreaChedl the apical regionáÉin-

Žµai–Qd aˆónsŽµ–|Žµdistance from the mandibul–~r can–~|•B•ˆOnce

the•@ŽµeethŽ].e in occlusion•Í•@Žµhis disŽµance decrease“o•@a“M•@Ž²e

rooŽµconŽµinues•ˆŽµO develop“ñ•@AŽMadolescent growŽµh s‘¦‹£SerVeS

\Žµ0 •˜eParaŽµe the occ|usal planes. This i•˜ COxpenS’‰•Ked for

b$\ an additional erupŽµive spurt which finally increa”lesŽµhe

ŒusŽµ’Ûee beŽµ–QenŽµhe apices and the mandibular ca’El.

fl •v’pese erupŽµive findings haL‡Xe been added toŽµhe previous
•P•@‡h\ •Œ•@‰°

‚¢dgivelopmenta|Žµheories to exp|ain the reasons•ˆfor•ˆrOOt Cu–ìa- g

Žµ•ie and variaŽµio–Qin the apical regions. During the erup-

’ûve perio•d•@‚àhe teeŽµh do not move sixply in an occlusal

d‘‘•dtion. The selective deposiŽµion and resoxpŽµidn of bone
•Ö

C’quSeS•ˆa”±LeSio-buccal direction of movemenŽµ, in additionŽµO

Œù16.



6”@l•E–¨‹}11y direcŽµed•feruption. Ghange‰_in the relative posi-

tion o–¨•@the teeŽ²=Ž]e diagranmatically i|lustraŽµeŠ³in Figures

•e 192•d–ñ3"“I‚ð.,195.).”Çe figures depicŽµa ma—Zibular first

per–Q–QnŽµmolar from theŽµime of firsŽµOCClusal contact until

a•J•‡r t–Q•˜eCOndary growŽµh spurt of Darling and IJeVerS.

’pe fooŽµS are SŠàaighŽµWiŽµh wide-OPen aPiees, aŽµŽµhe—®me

•d•pni—®ai occlu‰_al |ocaŽµion(Figure \192.). The distance

be—^Wee‘d‹Oe apical area andŽµhe mandibular cana| is•ˆrePre-

‰àe’Èed by the letter a. An arbiŽµrary poinŽµb. is found aŽµ
•Eˆê‹£)

Žµhel di”iŽµai border ofŽµhe crown.•@Areas of bone deposiŽµion

ar‚³r—X‘ŠeSenŽµed bylb|ack dots aŽµVarious•ˆregions ofŽµhe•@‚Ëw,

S‚Óseq–QnŽµrooŽµelongation cauŽºes a decrease in”Áe distan‰L

fromŽµhe apices•@ŽµO the mandibular canal(Figure 193.”_•@Distance

a'). The‰mPPOSiŽµion of bone at the mesial ofŽµhe a|veolar

PrOCeS“ÄeS ieads•@ŽµO a meSial movemenŽµOf the tee–G•×ista–Qe bƒŠ,

ByŽµheŒ»•Ee•@ŽµhaŽµrooŽµCIosure is accomplished,Žµhe apices

are‰¹/, eVen CIoser•ˆto such anaŽµOmic enŽµities a‰_•@the mandibular

e•Ûnal(çag’^re 19•¶, DisŽµance a=•Œ). There has been additional

—–’’ial migraŽµion due to conŽµinued apposition onŽµhe septal

ahd d•Œ‹}|•@alveolar•®eas(DisŽµance b•d)•E•@The adolescenŽµ

jŽÔ‚Æ—­Žµh spurŽµ|eads to furŽµher move–QnŽµOf the•@ŽµeeŽµh in ocŒã

ŽÔ–Q•j—Zrections(‹‘gure 195.). During this period of erup-

’ûon”_•@’n’öfundic region is one of acŽµive bone depoŠ¦iŽµion.

‹Re/•fad•Œtional movemenŽµCauSeS an incre–@se inŽµhe.disŽµance
\ˆê•‘‰°•r

t}—¿een‰–e apicŠŸandŽµhe mandibular cana|(Distan•B•B a•c ).

”·7.
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’p•¨•@tee”r‚µalso experience additiona| mesial dri“Ý,’©•@’n‹T‚â

•u•Še crown‰_•ˆ‚Êave unde•Âgone considerab|e movement inŽµhis

‹®r•‡e—®on•d‹`o‹O‘•e’^•›ŽXenŽµ•Z•áini‚àial •›•›clusal c•›nŽµ’×c–Ñ•×‰¤Œo—³‹½“I

b'•Œ=Žå•ˆsma|l‘gOunŽµS Of bone have been added to the inf•di•®

border of the /ŒÊandiblel butŽµhey do not serious|y alŽµerŠã‘á

relaLtionship beŽµWeenŽµhe root apices and the mandibular eŒÊ•Ø.

‘Êe eomparative siŽµuaŒÝon exisŽµS in the maxi|1a.’pe ana_

–Â’^ical la—Z’E•os are somewhaŽµdifferenŽµI buŽµthe procŠŸ“ÄeS

•»Šve •f‹»e sa–Q. The maxi|l•Ûry sinus, and the nas‹}l floorŽ–•@aPe

•ÛˆÆ•‚ŒÇ‰m‡]‰¤“y•H’••Üy’D•‹”j‚ê‚à•‡•£a•Ü‚à•ÍOfŽµhe•ˆŒÇand‰¤bul‹}•Âcanal.

•\•@’ye previo–Q•ˆdiscussion ha$ dea‰¤‚àwiŽµhŽµhe effeet of

“Úne growth and eŽ²pŽµive changes onŽµhe posi—®ons of th•‡

‚¹ee•õŒŒ•‘•@ŒCe naŽµ•EŽíe of r•›•›‚àcu•ëvaŽµure h•És•ˆsŽµ‚Üll n•ZŽµ‚àe•‡n ex•ê

ŽÔ‹T“y‰òed•EŠ¨•S‰¤ngŠãe forŒÏa’ˆ•Bn OfŽµhe ap‰¤cal eneˆêŠTŽåŽ–d\oƒS

ƒ„he rooŽµS•fŒ¥e epi’^elial rooŽµShe‹}th is experiencing an

”J•Œeal move”•nŽµ•E’pe denŽµal papil|a is also proliferating

i•EŽµhis direcŽµion./ By”ÁisŽµime, the vascul“Ör bundles thaŽµ

•Ÿ–¾xp|y—Z•‡papi”Ça have achieved a more definitive staJ,uS.

“Qe bundie•¹have a‹fatned a paŽµh through the bone, Whether

ŒR•”v an api˜Ua| or lateral direction. The do•òward(apical)

–¨•×•Ith of‹Oe epit‹®dial root sheath•‘remains•ˆSubjecŽµŽµo

Š‹“I•Š•Œhi•Œ‚àOry inficaences ofŽµhese vascular bund|es. These
/‰¹ƒm

V“ÁŒbSeis do noŽµmainŽµain a perpendicul•®•ˆrelationship•ˆWiŽµh

ƒZŠ^den‚Ël papii|a.ƒG•ö they•ˆWere ab|e to maint‹}in this
ri•ˆ•ˆƒm

‹®|ative pesi’ˆon‚«Ž‹e rooŽµs would sti|l develop in a sŠàaight
‚¢,

”·8.ŽèŒ|•€“ñ̂ ê̂ ê



fŠŸ’È‚âin sp te ofŽµhe movŽ²ents of•ÙeŽµeeth.”¥O–QVe‚Ú'

’^e change in orienŽµaŽµion ofŽµhe vessels relative•@ŽµO the

•“nŽµ•Øp‹T–²ilŽå•Jdoe•Í/n•ZŽµp•ÍmiŽµŽµhe foŽíŒÇ‰k—®on of c•›‰[1eŽµely

•©“š“dr•nighŽµr•›•›“¼.

ŽXe relaŽµionship ofŽµhe blood vessels with•@Žµheir•ˆSOu’^e

Of orŽågin is pres—ZedŽµO have achieved a fairiy permanent

. sŽµai‘³“šaŽµ•@Žµhe•@Œ]•Ùe Of occlusal con‚ËcŽµ.•@This means thaŽµ

Žµhg“ñVŠŸSels•@ŽµO the mandibul•®firsŽµpermanenŽµmo|ar le–¨ve

ƒmŽµhe•g mandibu|ar•ˆCa•Eal in specific locatio–Qand aŽµce•Eain

anŒ]es•B\ •fThe s–|e is assuned•\y be true•ˆregarding the maxil_

1–tŒÄtee–G.ŽXe other vessels—iaŽµCOmPrise the vascular

bu—Zies wi|1 a|so have a definite originŒÇd |ocaŽµion.

Œhe use of FigŽ“es 196•E•‘197.•œand198. wil| help to illus“øaŽµe

these re|atio–QhipsŽÔ•@At theŽµime of iniƒZia| occlusal conta(”·

Žµhe epi–Geliai rooŽµSheaŽ²is•ˆfound in circumscribed•®eas

a•ï“Üae—¿‚à“¼‚à‚Ë‡ˆ in‚ËibiŽµ•Zry zones of—®eŽíadicular vascŒŒ•ïr

bundies‹égure 196.Žå•ˆ continued apical growth of’^e rooŽµs

•eis J$O–Q“ç’danŽµŠöi‚àh mesiai migraŽµion ofŽµhe entireŽµooth.

’p•Jresu’^s in a de“ûection ofŽµhe vascular bundles from

’nŽÔr•P•‰ou’^e of origin.’pe,vascu|ar bundles now enŽµer. the

de’Ù•ï| papiƒ†Ia aŽµannangleŽµo the |ong axis of the roots.

‰Ÿ•‡defle”àion of‰–e vascular bundles must be evidenŽµin

aŽªiaŠ¢ve chŠÏ‹qe in orientation of‹Oe zones of inhibition.

‘‚‚Ë–ˆ‚âiŽµ‚Ëe’Ça•H“I•ZŽµ–¨‚ËeaŽµh f0•H10W‰_’^‰¤‰_ŒÇgula—®•›•¶‰a‰ h•‡

reŽ²’dŒÇ‚àd•‡nŽµin deppsition causes a curve inŽµhe rooŽµSurm

”·9.
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•×“I•Ÿ•x•™‘E‹T‹¨•E)•E—‹‚Ëe•u•Œnal•eO“šiŒ]$n OŽš‚àŠÛ‹T“Io’Š‹T‚â•Xe

mo’^eŠ•Žµ•Z–Lr•›•›Žµclo’\•i•ëe•@—ì•@‘••EŽí‚àh•®‚Ö•á‚ÅoŒC‰¹‚àŠße oŒ]•ÇŽån •Z‘ä—Ze

‚­•@Va•Í•©‰¤‘dŽíbun•j‡ˆ—ì.•@”y‘e‚Ü•xre“š•¬“¼i“ûa g‚Üe–~Žµe•ëde”áecŽµion of

- rad‹®ular growŽµh, PrOducing‹Oe charaeŽµeristic“çrvaŽµu‘]e‘á

o‹X‚à‚Êe‹T“ªC–~l o‘deŠî–‰’@‚­ŠÚguŽíe 198.).

‰Ÿ•ZŽµall e‚Å‚à‚Ëe blo‡‡‹Tve“š“šels•ˆen‚àerŽµ‚Ëe denŽµal pa•d—Êƒ†a

•Œ’ye a’àŽåcal o‘\Ž²ing. VeŒRSelsŽµh‹}Žµ—ìuŽX1y‚àhe pap‰¤1‰¤•n–Qy

\e“Ô\a‹@‰•ƒ•ƒ‚e from•@Ž²e naŒÇed arteriŠŸ, OrŠàey may be derived‘Ÿo’^

•ZŽµ‚íe•Ü•@an‘d‚àQ—Zc l•›•›a—®onŒ¿.•@BI•›•›•ï•@ve‘PselŽu•P•@–LroŒÇ•@e“y’n”¹r•@Œ¿oŽ²ŠËC‡ˆ

•EˆáyŒye expea•ŒdŽµO re—£h the papil|a•Ãom alte’Š•Û‚àe angles

ahd i–Q–~ŠàoŠŸ.’ye peinŽµS Of ent—Önce ofŽµhe vaseul•®grouŠŸ

Wiii determineŽXe presence of acce‰_sory cana|s’Û’Žapieal

ramifications. The deve|op–QnŽµOf iŠàese porŽµals of e—¿‚à

•®e‰L“ÏŽU‰Ø—ìŠËŽµ‰ïŠ³byŠ¸gu•á‰_‚Ü99”’‰_•›•›=’Ûd20‹T•E •ð•Ù–|d‰¤bŒŒ•®

ˆê•Rr•ŒperŽæa’^—e‚ê‚âm0•HaŽí•É‹Ê‚àhe mo’^enŽµ•Z‚´‚Ün‚Ü—®al c•›nŽµa•ZŽµ•Z•Ž‚«‰¤”Ù

Sa|‰¤Ž·•é•Ei•˜ depicŽµed in•ˆFigure 199.‘\WO grouPS Of vaŠîŽ²li•®

bu‹®1es app—™1y each roo‹Ê’u•@ConŽµinued root elongaŽµion, COuPled

•÷•Ý‚à‚Ê’ye$i‹}•H’IoveŒÇenŽµ•Z‚Å‚à‚ËeŽµ•Z•ZŽµ‹ã‚Åe–ˆu•H‚àS in deflecŽµio‚ÓI‰_of

Šàe‹½ne‰_of inhibition ofŽµhe epiŽµhelial rooŽµSheath. •v“øeas
‚±ƒ•ˆêˆê/

•RŠà•‡‚í’n•‡“I“äeŽ²1“dŽÔe va“ocŒŒ•®bundle‰_•Ïe‘dO‹Îa•Hly

—¿‘gee—Z' S•ECh as inŽµhe•Pmesial rooŽµOfŽµhis diag’^m(Figure

ŠÏ‘ŠŒ¾•ã•ˆone ofŽµh•‡bund|es that supplies the disŽµal roct

•q’¼“š‰a•›Œ]gi‘d‚à‚Ë’“ŽÔŽå—ìcoron‚æ‚µŽµ•Z‚àhe poinŽµ•Z‚ÅapŽåcal clos‚Îe.

—Õ‚Ü‚ê’È‚àŽå‚àŽåon o‚¬Žµhe—‹•Z•ZŽµs‹ãeaŽµ‹ã•ˆrelaŠàveŽµ•Z”ÁŽå•ÍvaŠ]c’Ç‘¡

t–„n“Ýe‚Ëa—ì1eadŽµ•ZŽµhe depo‰àiŽµŽåon •‹fŠ³e‰ò‚à‰¤n“yn a ci’^uŽX—ecribed

•{20.
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a‘¸‚³‹}‰md•´–¨‹T”Z‚à\Žµ•ZŽåŽ²e•Œ•ëŽ²C•‡Žµ•Z‹Oe’“ˆó‰¤“y•H—••ˆ’y’ö•›‚â•õˆê

’Îo’^‹b“I•ZŽµ‰•ŽX‘§‚à‰¤“•1e‹}Š³‰_“¯•Å‘Ö–Ý•î•Øo•ö’®•u“IŠo“Ý•I

•ba•J‰a1a“o‚àun’n•‡(”ÇgŽÖe‰ì1— ).ŽX’ö’Çl•\’Š•ÛŽµeŠ³–Q•Œ•ñ‰L‡@‹®

‚Ëa‰_‚à‹Šo V“äcul•®b‹È•ƒes i’^Šãe–~ŽÔCa‰¤–QgŽåŒÊ.–Q•‡b’dŽåŠ³’úy

o–L“ˆ‚ËeŽ¿“I‚àcŒì‚êalŒoyŠ]”·•‡•E‰¤n•pŒŒis a‹`ea isŠ³•EeŽµ•Z an‰¤—Z‚Ü‚ß•R‚¦on

ofŽµ‹ãe˜U•L‰–Š˜•öŽåa•H“I•ZŽµŽ•‹ãea•e••-•@‰¸nŠ³Šã•‡—ìe’à‰m•ÜŠÊ’ˆon of•S•‡

‚Å•™—Z1e“š•E–¨h“™d‰¤Š]‚à“[‡a–¨•ZŽµh‹}Š³•ˆŽµWO p•Z—¼al“šŠÚ•‡‡]ŒÜŽµ‹}“š•©“Î”ÇŽ–

“Ie vas“Ý1•®bŽ°ndƒ†‹T’ŠaŽµŠÏ‚à’Õ‰•Š³“yn“Ö‰L•J‡‰ŠK•I‹à•H‰••xio“ï

ha“š‰¤–OdŽµ•Z•‘e“y—Zib‰¤—®o‘d‡‡‰¤’n•‡•W•›•›”nŠZŠ•‚Ì‘l•XŽån‹}•ö0’D”ë•H•ŒŽ²

—wea•M•@Œ¥Žå“±“o•ê•Ü‚à“ø•AQ‘“‰V’dŒÇŒRy—ReŽµ‚ÌŽXedˆóŽ†•ã•JŠÚy•Ý•‘•ö’…

•H‚à‰¤Š]c•H‚Ì—­’“•Ž’^‘¨‰T—£•‡ŠØ•J‘á–õ‚à–~—®ŒÊ,ŠãaŽ–•Û•‚ŠŸ‰¤•Œ‰¹–û“y‹Ï

‹}nd acceŠŸory‰•••1Ž²‡aáÉ–¨“¤i”Ç“Öe’pŒÊŽå“¼‰_‚à–~—®‡‡‹P—ìQŽè‰–•‡Œ›–|‡‰

de—³‰¤op•ãŒÊ‚à‘d–²‘¸•›•›•”Š]‚ê•@ŽXe•ë‰¤‰ë0‹ê‰–e aŽÔŽ²ƒ†‡X’ß’È‰¤“•Ž²—ZƒF“L

l’Û“Ô‚à‰òe laŽµe•Üa‰¤‡‡n•‡“šŽXay b•‡d‚Ü•he•JnŽµ“J•@’û•›“çe‘¸ˆÓ•e“d˜I’d

–•aŽÔŽ²a’½–ˆŠŸ‡‡‘\yŒ®•”‘dl’ûa—ì•ˆ•nble”@Š³eve•ö‘DŽå‰àŒQ‰L’“o•d‹Ñ•DˆÆ—ì‚Ë

efŽµ‚Ë•‡–ì•›Žµ‰ïn—®–@‰¤“I•ë—®ssueŠv‚ÚŠŸenc‘¸‰¤‹™Šãi“¿•¿•‡‹T•B

‡…“ûe o•p‚àŒ]‡ˆ‘G‹T•xŒÊ—ìŽ‹aŽµ‚à‚Ê•x‹­’Š–ñ•Œ’ß‹T“×’û•E“I‚Ë“{–Q_

ŒÇeŠÑ‰¤‚à•Œ•Œ i“M•g–O”i‹Þ•‚“IŽµ•[e•R•®0˜U“I–²l–¨/‡‰b—ì’b‡X”P‹Ê•|•§•¿,eXŠà‘l‹®Š³

•ëeŽµ’Z•@ŠÏ‰ï•ñe’Ù–Q–Qin w’Çe‚Ëon•H‰cŽµ–ñˆê’nŽå’nŽ•‡…‰¤Ž²eŒÐ‹®‘‹

–•ŒQ‰¶Žt‡ˆƒ†Žt‹®˜r—ÖdiƒSƒr•‡—£•‡‘d‚à‚à‚ßŒÊ‚à‚Ëe $–Q—ì‘O—Z’`‡c’öaŽµ“Ö

“I•ZŽµ•ºŠŽ•Ý•Ç‰TŽ›•óŒÊŠñ•@’y‡‰”@•Ùe•˜‚àe•Í’n—ì‹ã•Z‰LŠ³•¹ŠKa‰¤g–Qr•Z•ZŽµS

—Z’Š‰L–ìŽ²–•‚à‚Ê”XŒL“ç‚à‘e’yr—¢‹}‘Ýes•E’n•‡Žµˆ¹Ž²Œ»•Û‚àdŽ²–Q–È

‰_•R•Œ‘î‹­‚Ü•eŽw•XŠŸ‰·•Ã‡Q—³—îŽX‹T•Œ‘e“d—¬‹ð“š–Q’ö—ÞŽ•Ž²”Á’‰•®$•ö•I••ŽX

•ï‹®e‰Ã“‡•—’d’n‰·—ü‘IŽí•@ŽK’‰Œh–å•£‚à•I–e–¨‡ˆˆñ”•ŠÏ•Û‚à‚«‚Êe‘l’p

•”“IŽ²Ž²‚©ŒC‹®Ž²•d’neŠÏŽÔŽ²Ž²‡ˆ‰­•X“×’ú–û•Se ‡…‹®–Q’ö–Ð
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i:’MOtˆêŽµhirds. At‹Ois poi—Zl •ethere was•ˆa Change inŽµhe bulk

and texture of the rooŽµSurface. The smoo—®I taPering””ot

gave wayŽµ•Z–~n‰¤‹­re“@1“Ör bŒŒbo–Qappe•®“[ce•E•¦Šà•¹‰_u•Œ‹}ce

c‚Ë’Ûge—£S C•›inc‚ÜdenŽµŒŒwiŽµh r•Z•ZŽµ•ZurvaŽµure•E“ùn—®1‹OiŠ³

p6int was reachedl any rOOt CurVaŽµure was e•Ä‚àremely gradual.

SubsequenŽµto this point•œ•@the curvature varied from gradual

to ex“øeme•E The change in rooŽµŽµexŽµure and curvaŽµure occurs

simulŽµaneously wiŽµh occlusa| conŽµacŽµ•E FTomŽµhis stage•Íun—®1

’^e•A COmPle—®on of roct fomaŠàon, a neW Series of facŽµors

WŽå•Hl gover•E•¶adi”Ç•HaŽídevelop–QnŽµ•E \

The crown and first•ˆŽµwo-thirds of rooŽµ•@formaŽµion Were

able to develop in favorable environments for the geneŽµic

expŠÑe“š–]‰¤on o‰¤growŽ²•E’ye a‚âica•Hone–QŽµhird of r•Z•ZŽµfoŽX’••u•|

i‰à•@‚àhe siŽµe o‚¬Žµhe aberŠÑaŽµion—ì•@and pecul‰¤•®i—®e“š•@ŽånŽí•›•›‚à

anaŽµomy•œ•@ŽXe environmenŽµbecome—ìless favorable for•ˆŽµhe

full gene—®c growŽµh poŽµenŽµial, aS Ioca|•@facŽµOrS aSSe—¼‚àhem-

selves.•@A number of•@Žµhe facŽµOrS thaŽµ•@are invo|ved in•@Žµhe

fomacion of the apical one-third of the rooŽµS are reViewed

in—‹igure•@202.

’^e hisŽµOIogic findings ofŽµhe feŽµal•@—®ssue speci’^enS

has leadŽµO an undersŽµanding of crown•ˆfoŽXation in humans.

ŒCe examinaŽµion of exŽµraLCŽµed•@Žµeeth boŽµh hisŽµOIogically and

–•aC•£ŠŸOPica11y has a—»dedŽµO this und•®sŽµanding•œ•@This com•ê

bihed knowiedge h‹}s iead to the formaŽµion of several theories

COnceming the developmenŽµOf the enŽµire root complex. Adˆê

‹å22.



ditienal re‰_e‹TrCh efforŽµS Of a normaŽµive and e•£erŽXentai

naƒZ’^‘‚e•@Œo”ïe•@‹K’ö’ö’Žed•@Žµ•Z•@confiŽ¿ŽM•@Žµhese•@Žµheories.•@One•@ˆ­’²—e‚Ë•@ŠÏ‘¸‘ä•ï

i•Ð\‚à‚êe norŒÊa–G‡X‡ˆ hŽåsŽµ•Z1ogy o•œhuman r•Z•ZŽµ‚ÅoŽJa—®on.•ë‚à—Zy

Of a continuŠ\•ãOf specimens would contribuŽµe•@Žµo an•ˆunderˆê

–¨Žµ’•nd‰¤ng of‘]‡†•ZŽµ•por–QaŽµ‰¤on, jusŽµas•@Žµ‹ãe p•Üe‘IenŽµe–õorŽµ‚Ë‰T

add—Z‚àO the“Imbined knowledge of cro–ûdevelopmenŽµ. Sub”_

Seq–QnŽµresea—Ú–¨h involving the |abe11ing ofŽµissues in priˆê

•RŽµe”WiŒD•ˆals$—§—Z‰¤caŽµed— •@’neseŽµype“še‰¤sŽµ—Z“yeŒ›•Í•@cQuŽÔed

Wi’naddition’ö1 in•Ðights inŽµO•@Žµhe eruptive p“Icess•‘•ˆ”–ill

add—ìig’Ù‰†–Q‹­“d1yŽµO Our•ˆknow|eŽ°e•A Of the entire process

o•ÂeŠ³onŽµO–¨ene“{Žå—ì•é

Œù‰L.
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Œù•ˆ•ˆ•ˆ•ˆ‚¤

”V•ˆ•ˆ•ˆ•ˆ–æ

•¹•A•±•M•‘•u‹r
‚àaŽµeral Cuspid

•Hnc‰¤‰àoŽí
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•ö1‰¤Œh”iŽµra‚à‰¤on•@•ê•@Fo’²aŽµion of•@Žµhe•@‘ùuŠËcaŽµion
“ñ“ñ•@•P•@‚µ•@‰¹•@_•P•@“ñ“ñ•g•P._•Û•@‰°‰°•@‰¹•P•@•@•@•@•@•@•P‰¹•@•@‰¹•æ•@•u-•f‰°•@•@•v‰°‰°•u•Û•@“ñ‰°‰¹‰¹•@“ñ•P•P•€•@•ˆ•@•P•@•P‰°‰°•u‰°•P•P•P•P•\“ñ•P•@-•f•@‰¹•@‰¹•ˆ‰¹“ñ•P“ñ“ñ•@ˆêˆê“ñ•P“ñ“ñ‰¹•@•@‰¹•@•@‰¹•@‰°“ñ•@•@•Z‰€’š,‰°•@‰°‰°‰°‰°‰°“ñ•@Šìˆê•P•@•@•P•@•P‰°‚µ•P•@‰¹•@•@‰¹•v•@‰°•u

a. •ðŒCer erown fomaŽµion is•ˆCOmPleŽµed, HerŽµWig•œs epiŽµhelial

rooŽµSheaŽµh develops and root formation cormence—ì.•@The ini•ê

tial root dentin is direcŽµed in verŽµical directions•ˆWith a

—ìƒ†ig•qh•‹ri’ñOnŽµal c•›–QponenŽµ.

b, •ðŒÇeSia| and a disŽµal vaScular bundle are prŠŸent within

ŽJe dental papil|a•‘•@BeŽµweenŽµhese vascular groupsl a buc•ê

Cally and lin‰_‚âaliy direcŽµed epithelial process begins to

for’p•@Other areas of”Çe rooŽµCOmPlex are growing verŽµica11y.

C. These processes are regio”ÚS Of horizonŽµ•Øgrow‹O, amd\

divideŽµhe apica•Hopening inŽµOŽµwo pa’ds. T‹®Žår fusion

“Ï‚ÚOduces the floor of the pulp chambep.’ye gro—Zh ofŽµhe

re—´•ninder of•ãe rooŽµS is in a verŽµical direcŽµion.

d.ŽXe zones of inhibition adjacenŽµŽµOŽµhe vascular bundies

has dicŽµaŽµedŽ‹e form ofŽµheŽµWO OPenings of”Áe denŽµai

Papi11a. A slight inden‚ÊŽµion of the mesial, rOOŽµis due

Žµo a’S’dia|iy directed indenting•A PrOCeSS thaŽµSeParaŽµeS

’yeSio•quccal and mesio-1in“@al vascular groups.

—^28.





—‹•ö‚«‚Ñ—ÊŠ´•@‰¤90.

’R’yŠ¬–L—¢Š^•cŽºŒ¾•A
Œ˜Œ˜—Û•¹Œ˜Œ˜ŒÅ•@•@•@•@•@•@•@•@•B
A.’pis•ˆrOOt COnŽµains two separate vasQuiar bundles. Their

ZOneS Of inhibiŽµion overlapl thus prevenŽµingŽµhe uhion, Of

the inde•Œing prQC\e—¿esI The presence of inden—®ng processes

is evidenced inŽµhe fully formedŽµeeŽµh as grooves•ˆOr de•ˆ

PreSSions ofŽµhe root surface.

B•EŽ²o vascular bundles’Øe aiso present in this•ˆrOOŽµ

COmPlex•E These bundles are far enough aparŽµsoŽµhaŽµ

Žµheir•ˆZOneS Of inhibiŽµion do noŽµoverlap.’pis allo–Q.

for•ˆŽµhe horizonŽµal growth of the epitheliaƒ†roo,ŽµsheaŽµh,

Which leadsŽµO the calcificaŽµion ofŽµwo disŽµine/t rooŽµs.

Once the furcation is formed,Žµhe subsequenŽµgroŽoh is

in a vertical direction•‘dicŽµated by the inhibitory zanes \

aroundŽµhe va‰àcular bundles.

•I0.
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Sec‡‡‘ëd Bi•ÇuS•EidŠ³

a. A single vas“çlar•ˆ‚ßundle is presenŽµwithin‹Oe root

OŽŠŽ²is tooth. This leads to the formaŽµion of a sing|el

COnical rooƒZthaŽµis frequenthy seen inŽµhe bicuspidsl

as well as in anŽµerior teeŽµh.

b. Two vascu|ar groups are faŽíenough apa•EŽµO PemiŽµ

the uhion of indenting processes aŽµthe midroot |evelŽq

The bundles join aLtŽµhe apex,•ASO that a single porŽµal

of exiŽµi‰_pŽíe“šenŽµ.

c•œ•@•œ“Io VaSCulaŠÑ‚àun“øes are•HocaŽµed wi’ŠinŽµhi“š•ˆr•›•›‚à.

ŒŒasŽµ“çosing branche5 are found between /the bundies,

1eadingŽµo an inhi–GŽµion of epiŽµhelial growŽµh in’nis

area.’pe resulŽµis a single rooŽµ, Wi”Ámoderate

indentaŽµion ofŽµhe |atera| surfaces•E’pisŽµypicai-

SiŽµuaŽµion •ö‚ÚOduces–Ge "figure 8•‘•‘type of root ca–Œal

anaŽµ•ZŒÏy •E•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•@•Œ

d.Ž²o vascular bundles are far enough aparŽµto a|loW

for The formation of a furcation. They conŽµinue to

remain separaŽµed, SQ thatŽµhe apical regi•eon consi‰àtS

Of divergenŽµporŽµa|s of exiŽµ.

—^32.
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•¹“°‘ÁŒ^“ñ’U‹ó—•Žï•®’ÛŽ›, ,Š^•¹•‘•L•±Ž–‘••±‘•e•‘•¹Œ\•‚

‚àe•@•º•Z•ZŽµ•@‚«‰¤‚Ì—ì•âŠÑ•‡
“ñ‰°“ñ•@•Û“ñ“ñ_•×•@‰°‰°•@.•@•@•@•@‰¹.•@-•@•P‰°‰°‰°‰°‰°•@‰¹•@•@•›•›•P•P_ .‰°•@‰°

Ž²“dŽÔnCe a. - RooŽµapices to mandibular canal

]‚Ëi•uŽµb,•×Di—etal exŽµenŽµOf croun

’yis figu‘••ˆrePre—eentSŽµhe stage,Of root fomaŽµion at

”Qe–Âme oŠ¯initia| occ|usal conŽµact. The roots areˆê

–¨‚â•ÞghŽµ”ú’È‚àhe apices are open. Bon–ÑdeposiŽµiQn is

”@aŒÄ’dƒZ‚Êe alveolar•ˆCreSt and height of the fur6ation.•v

B‹Ñe depesi—®on is moderaŽµe at the mesia| surface of the

i•“Ž«‡aadiou|•®septun and at‹Oe mesial su‹œface of the

Œ\•Œe”@e—£a| bone. M’ÈeraŽµe deposiŽµion i—efound aŽµŽµhe

Šì•D‘NiorŽ²—Zer of iŠàe mandib|e. QuesŽµionable bone

Š³’È•¥“šŽå’d•óŠ|•‡aŽµ‚à‚Ëe fmd‰¤c region.

’d•¶
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”B•m’y•¹“°•¹•‘‰°Œ˜•±•mŒl‰°‘•—HO•ÍiŽµion•L•¶—••A;_

Žµ$•@R•Z•ZŽµ•ˆClo‰_ure
:•P•@•@‰¹•@•@i‰¹•P‰¹•@•P•P•P•P•@•P‰°‰°•@•@“ñ•P •P•@•@•@•@‰°•@•@•@•@•P•P•P•@“ñˆê•P•P•P“ñ•P“ñ“ñ“ñ•Z“ñ“ñ

Disƒ•ƒ‚ance a'. - RooŽµapices to mandibu|ar canal

DisŽµance b1. -•@Mesial movemenŽµ•@of the crown

T—®‰_•@fi“@re depicŽµS•@Žµhe naŽµure of ro`OŽµformation at a

laŽµer•ˆsŽµage of developmenŽµthan Figure 192.•@The tooth

h–±’^OVed mesia||y, andŽµhe rooŽµgrowth has decreasedŽµh”J

disŽµance beŽµween the rooŽµapices and the mandib‹£lar

Canal.ŽXe s’Ûe areas of bone deposiŽµi‡‡n in the previous

figure are acŠà•ur6 during this period.  ?

–Â‚ç.
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•w“I”F–§•B–n’o•‘

ƒF1ŒÜ–ºˆ«‹Ê‹ž‹}—³‰¤on•@ˆê–¦$‡†“d‚Ë

Žµ•Z•@”q‚ÌŒ{–Â•@Šd‰¤0“šu•¦e •A

Di—ì‚âa–Qe a”’•‘•@- RooŽµapices•@ŽµO’^andibular•ˆCanal

Di“o—³•Ùnce b=. -•@Mesiai movemenŽµ•@Of the crbwh

‰òn‘Ü‰¤roo‘îCIo–|re i—ì•¥ ill–QŽµraŽµed in this figure. The

COnŠàn–Qd growŽµh ofŽµhe rooŽµs has furŽµher de—¿eas–´d the

’ÈsŽµŽ²oe beŽµWeen the apices andŽµhe mandibulŽ©r cŽ²al.

Con—®nuedŒ¥eSial movemenŽµhas increasedŽµhe di•Œ‹TnCe from

—®—Ì˜IŽåŠàal•Œ•Œ’¾1ocaŒ]on ofŽµ‚Ëe c’p•ò•œ•@A•H‚àho’^g‚Ë)Žµhi—ì

’}–L‰Ø••e”@e‰_n•ZŽµ‰¤—Zica‚¨–~•ZŽµ‰¤ve bone de‘¦“šŽå—®cn•Í•@‚à‚Ëe•Üe i“š

‹}”XQ–e‰_‘äa‹­Žµ,•Í•Ù˜_11•×“I”§Žµ•@ŽµhaŽµŒÏove“š•@Žµhe•@Žµ•Z•ZŽµ‚Êi•Ean

oc“d•HˆÆŽ•Šñ•êŒÇ•”‰¤a‰¤•@—äi•˜•‡•ZŽµ‰¤•‹n.

•I8.





ŒR•‘G•S”nŽå9‚¤.

•m‘ËŽ“•m•‚ˆê
Žµo•@—¾‡‡•Z•Ž•@•|‰¤o“š•E‡k•Í

DisƒZance a=,. - Root apices•@ŽµO mandibu|ar canal

DisŽµance b=,. - Me—ìial movemenŽµ•@Of•@Žµhe crown

To eoxpensaŽµe for the increase in verŽµical dimension

CreaŽµed byŽµhe adolescent growth spurt. an additional

Period of ve’@active erupŽµion occurs, This is marked

by acŽµive bone depositioh aŽµŽµhe a|veolar•ˆcresŽµ, hei–¨•q

Qf‰–‹T‰_e•\•¿ŽX,“[d”@nd‰¤‘ÝaŽíea˜I•E•×po˜IiŠà•Bn‰¤—ì•ˆ‹}•H•Ío seen

Ž²The mesial su’dace ofŽµhe inŽµerradicular sep‰–ŒÇand

aŽµ‹Oe mesial surface -Of the inŽµerdenta| bone. Lesser

deposi“mons are seen aŽµŽµhe inferior border of‚àheáÉndible.

ŽXis period of eruptive acŽµiviŽµy increaŒReS’^e di•°ance

be”·een the apices 4ndŽµhe anaŽµomic |andm•®ks s–Qh asŽµhe

“ßandibul•®canal•E ConŽµinued mesial movemenŽµçarr•Kher

increases’ne disŽµance betweenŽµhe di—ì‚àal aspecŽµof the

CrOWn and iŽµS Original |ocaŽµion.

]

ŒÝŒù0.
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•ã•J“ê’d6.
i–L‰•

Re‰¤–~‚àeŠ³•ˆŽµ•Z•@R•Z•ZŽµ•@ClosuŽíe

’yi•¹•@figure illusŽµrates•@‹Oe mandibular•ˆfirst pemanenŽµ

mol–~r at•@Žµhe time of first occlusal contacŽµ.•@The vascular

bŽæŠ|dle•Í1haŽµ‚ÖS‘ÂPly the dental papilla are locaŽµed in the

“d•ƒt•êOf the apical openings.’pe denŽµal papilla near

•ãe openings is a rapidly dividing cellu|ar•ˆregion. This

‰¸‚ÚeŠ³uces a convexiŽµy of papi11aŽµiŠ–Sue”ÁaŽµ‰¤•B‹Î$ a‰àl‰¤ghŽµ

Ž²i–¨e at the apical openings. HerŽµwig”_s epithelial root

'Ž²—£th extends from’ne pre-denŽµinal borderŽµO Partia|ly

Ž²‹KoŒê•‡The apical openings•E’pe inhibiŽµOry ZOne‰_PrO-

—Z•‡ed by‹Oe vascuiŽ]bundles mainŽµains•ˆa, uniform dis_

iŽ÷–•e beŽµweenŽµhe epiŽµhe|ial rooŽµShe•ÐŽµh and•@Žµhe vessel

–§Ž–‡…Œh‰“•Ð•œ

—^‚ð2.
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‰Ÿ‚«‚Ñ‰m—¯•@‚Ü9?.

ŠîŽ²•¹“ñ•¹“°‹È’UŒ]•Œ‰¤‰°“Œ•Z•ZŽµSheaŽµh
’“el‹³Žµ‡‰”Õ Žµ•Z•@ŠØ•Z•ZŽµ•@Clo‰_u•ëe

’ÂeaŽµer•ˆrOOŽµIengŽµh h‹}s been aŽµŽµained in”Áis di‹}gr–|.

By’peŽµimeŽµhatŽµhis additionai grow‹KŽqhas beep achieved;

theŽµOOth has moved in a mesial direcŽµion. The origin of

Žµhe vascular bundles as they emerge from the alveo|ar•@-

bo–Qdoes noŽµchange with the mesial move–QnŽµ•E This pro-

d–Qe”ú’Ûan“[IaŽµion ofŽµhe vessel—e•ˆWiŽµŒŒre—ì–²ecŽµŽµ•Z—®e

long axis of theŽµooŽµh•E’pe result of”Çs anguƒ†aŽµion is

a disŽµal re|ationship to the previously c‹}ƒ†cified root.

However' a disŽµal position of the vascular bundles would

narr.OW”Áe zone of inhibition of•de epitheliai rooŽµSheath.

•¦‚Ë‚Ü‰_lea•dŠ]Žµ•Z a d‰¤“šŽµ‹}•H’^ov•|enŽµ•Z‰¤Žµhe r•Z•ZŽµ–¨‹ÅaŽµh•AŽµ•Z

COmpenSaŽµe for the ch•ïnge in location ofŽµhe vascular

bundles. Now,Žµhe pre-dentin matrix fo11ows‰°Žµhe move_

menŽµof the rooŽµSheath. and the final resu‘•‰¤s a distally

cu‚´Vef] r•Z•ZŽµ•Z

“I’†.
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—¯•HŠ³U‰T”m•@•@98Šñ

–L•m”W–L–‰
’“e‰¤“ÖŽµˆÌŠÏ•@‚àO Ro‡‡‚à•@‚ÞƒF‡…”lure
•P‰°:•P•@•P•@: •P•@•@_•@•@•P•P•@•@•@•@‰¹‰¹‰¹•@•@•@•@“ñ•@•@•P•@•P‰¹‰¹•@_•@•@•@‰°‰°•P•@‰°•@•@•@•@•@•@•@•@‰¹_•P-_•ˆ•@‰°‰°•P•@•@_‰¹‰¹‰¹‰¹‰¹‰¹._•@‰°“ñ“ñ

’pis•ˆfigure depidts•@Žµhe final form of the•@ŽµOOth.•@‹Oe

rooŽµs have elongaŽµed and the apical openings have

nŽøro–Qd.“Ý‚àhi’ö•ˆs‚Ëgeˆ±•@the tooth`•Œis in a‰°POSiŽµion

—Zi—Zis mesial to thaŽµOf Figure 197. This has prQ-

˜Aueed even more of a dista|•@deflection of the vascul‹ºr

bundie orientaŽµion wiŽµh respect to the long axis. The

epi’Šeli‹}l rooŽµShe•Ûth has hadŽµO followŽµh s deflection/

due to the inhibiŽµony zdne ofŽµhe ve—ese|s. The caicifi_

–OŽµion along this alŽµered gradienŽµha“šprod•RCed a disŽµal

‘\•Z•ZŽµ•@‚³”¥ƒrƒUaŽµ•E‹`e.

•¬”µ•ê
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Ž¿—ÊGU‹÷•ö99.

Š^•mŠî”Õ˜A•ß•±ŽåŽ²–‰•±‘Â’d‘Þ•m
ˆ´•‡l’•Žµ‘Ód•@Žµ“ú•@“©•H—®Šñl•‡•@P•Z‡aŽµ’••H—ì•@of Ex‰¤‚à•@•@•@•@•@•@•@•@•@•A

’yis figure showsŽµhe mandibular firsŽµpermanenŽµmo|aƒM

aŽµthe point of initial occlusal contact.•@The wide-OPen

•ï’àŽå–¨e“d‘•–ìbe•@Žµ–Qug—s•›Šž•A as-ŽµWQ VeŽíy laŽíge‹ºOrŽµa•H—eof

exit. EmanaŽµing from each portal of exit are•ˆtwo vascu|ar

bu—Zles. The bun—Z“ÎS OfŽµhe mesia| root(right’‚ide) are

CIoser tog‹×ther and both—¿iginate fro’^a VerŽµica|ly •e

Pia“d“±’‰•@sourcˆ«•‘•@The bundles of the dista| rQOŽµ•@are diverˆê

‹q“Ýt in their poinŽµOf origin •fand direcŽµion aŽµwhich

Žµ‚Ê•a•ãŽµe‘ùŽµhe denŽµa•HŽèap“y•Hla•œ•@•ðŽµŽµh‰¤‰_-pOinŽµ•Í•@O“øy

t‹®–|fŽµŽµissue ofŽµhe den‚¨l pa—™i11a separates•@Žµhe

bundlŠŸ•@Wi•Xin•@Žµhe individual roots.

ƒm•ˆ•ˆ •v

\

•ãŒü8.
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‘••‘Š•U‰w—¯•@ŽÅ•›•›.
1—•’y

Re‰¤‹T‚àed•@“¯•@Ž²1—®•Øe•@‹{0‹®al’‚•ˆof•ˆExiŽµ

“Intinued apical growth of the rooŽµS has taken place,

in conjunction wiŽµh•@Žµhe mesial movemenŽµof the enŽµire

ŽµOOŽµ•Þ•ˆ•ð slighŽµdistal curvaŽµure of•@Žµhe rooŽµS is•ˆSeen.

TheŒ@eSia| root shows a slig•qnarfowing of the apica|

POr‚àal of exiŽµ.•@’pe vascular bundles•ˆ–~re•ˆSePara‚àed from

”¹”O—Z•ZŽµ‹ãer byŽµhe so‚Å‚à‚àis“šue oƒSƒ„he de–Q–~l–ì—X•d•H1a.

’y•‡o‘¸‰¤gŽå•EofŽµ‚Ëese vŠŸCulaŽíbŽMdles i“o‚¬‘ù•‹•E•nn a–ìical•@ƒm

dir•‡Ction.•ˆContinued growth and•E e|ongaŽµion ofŽµhe disŽµa|

•ËOO•Â’Ž‰LieaŠ³ŽµO therdivision of The apicai openin•xinŽµO

Žµ‹îportais of exit.•@Ž²e vascular bund|e•@Žµha‚àhas iŠ›

S“ç•Re Of ori•xin apica“øy, is IocaŽµed in”Áe cenŽµer of a

l•®g‰ïa•êi’n1‹Ê“I•ë‚à–~l‹®exiŽµ•E”áe •Z•Žher va•Ícul‹T‚ÅgŽíoup

‚ÊasŠÚ–Q“d‹T-a“ûi—ZibiŽµ•Zry–§OneŽµ•Z 10caŽµe‹Td‚³ace—Z•AŽµ•Z iŽµ•\

Theˆói•GeiŽåa| rooŽµSheaŽµh migraŽµed aroundŽµhe vascular

bundle in a•odirections, and subsequenŽµca|cification

PrOd•™cedŽµh•‡disŽµal porŽµal of exit.•@Dentin is•ˆSeen

apical to the Vascular bund|el and continued apical

gro—Zh will be seen in this•ˆregion.

’d0.
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ŒÁ•HŒD—X•Å•Ÿ•@2’È,.

–L’yˆŸ•m
•ÞŒ—Œ—“c‰€•@•Þ•@•ÞŒ—“c•@•Þ•@•ÞˆÅ‰_“c‰€•@Œ—•@ŠJ•·

’pis fig’^re depicŽµS the tooŽµh aŽKer•ˆfinal rdot c|osure

‚Ëas taken place. Mesia| movemenŽµof”ÇeŽµOOŽµh during

—Z•‡\fo‘ùŒ»•ÛŠàon o‰¤‚à‚Ëe a•ÃŽåcal oneˆêŽµ‚ËŽårŠ³•Z‘ä‚à‚Ëe r•›•›‚àS‚Ëa‰à

le’öd to•@Žµhe formation of a disŽµal curv’Ù‚àure.•@The mesia|

•Ù•M•È’D•ß’ni–Q‚à‹î‰T‚Ì•ö‰D’•l‰_of exiŽµ•œ•@•ðŒ›•@ŽXe‘dpic‹}l por‚¨1

‡‰—‹‚Ì‡]‰¤‚àbˆ¤—‹‰k‚êŽµ•Z naŒ‚‚Åow,Žµhe seˆÆ’“raŽµion of™òe v”asc•E•H‰m—‹

‚àŽ²ŠÏŠŸ‹}’Ço–Qd‹Oe‚Ü’pg•ëo••‚â‚ËOf•‡piŠãel‚Üal e•He–Qn•Å‘PŽµ•Z

p–•“×uce a division beƒZWeen•@Žµhe•@ŽµWO.•@The division is

˜N‚âŠŸ—wŽÔ‡ˆŽµe, So‹OaŽµŽµwo poŽí‚àa•H‰_of ex‰¤ŽµWiŽµh‰¤n a•¹ingle

“I•ZŽµ”P‘ù“Ä‹}Žå•Ð•@ŽµheŽíe‰_u•H‚à.•@’pe diŠ}‚Ê1 r•Z•ZŽµ‚Ë”a‰_•@c•›nŽµinued

–Âe“y“çg’••êe a“oic’•lly.•xin•½l•Ü•›•›‚àclo‰_u•Üe‚Êa”i•@‹}ƒ†s•Z ‡aeŽ°

“ç1•ëŠ³i‚êŽµ•©pO‹žŽµal•ÍoŒÁexŽå‚à. One of•‘‚©e‰_•‡Žås•@Œ¥eŠø•‹•Öe

eo—îna||y io•Xted opening”ÁaŽµhad been foŽ²ed in‹‘gure

2–ñ.”Ç‰ï“Qnal portal of exiŽµto b—efor’^ed in the di“oŽµal

•ã•J“yŠ˜’neŒÄical Q•Ee•EŽXe laŽµe‰ò1 po•ÜŽµal of exiŽµ•‹f

‰ée di“o‚àal r‹Rƒ‚may be•ˆreferred to as an acce—ìSOry Canal.

ff |ocaŽµed in a morŒDapical direction, SuCh as inŽµhe

‘e•J‰¤•gŽX‹®‘¸‰¤‚àŒÇay be‚à‚ßoug•qOf‰T–~ŠØa•‚c‘e–ìeŽí‚àal of

’£iŽµ•Z•@’ye•ã“I‰•,•®“ça develQ–ì’yenŽµ‘dl vŽåew‘\•ŒnŽµ•‘‹Oere

Š]‚Ê‡‡‘•—Ê‘¬‚à“dŒè”Ei•ë‚Å‰¤ncŒ]’E–¨”•de b•‡‚àween acce•Í‰_Q‘\y C’Ûal—e

–ed’ŠaŒÈ’™‚ÜŽ²a‰¤$•E—‹‚Ë’öy—ìho‹£1d a“y•Hbe’^Oug’ûoŒÁas

pˆ±‘¸‚à•ï•H—ì•@oƒSex‚Ü‚à.

•I2.





Œ¬Œi“Ô‚ÑˆÜ•™•@2‡‡2.

•ö‰¤‰¤•÷Œ›Žµ•½ŠƒŽµŽåoŽB•@Šð•@–ì‹}cŽµ‚Ì•ëS •ö‘ev0lveŠ³•@•ó—´•@‹L•Ú‚Ì—³•@•œ‡L•ë’Š•ÛŽµŽåon

‹T.–õŠÚ‚à•aŽm–¨•‘“š•@‘á‘\‰¤—®elia‰¤•Ü09Žµ•¹‚ËeaŽµ•Ž.

2.ˆ«•@–@“d“o•@ŒÇ•ëŒÇ‚àer, and locaŽµion of•@Žµˆòe va‘Pc•E•H‹TŽíb‘ëndle“š•@‚àhaŽµ

“Ý‘•1y•e“ddenŽµal papilla.

3. Ve•wical groŠ›”·h of The dental papilla as a ie•¹ult of

C•‡11 division within the tissue ofŽµhe,Papi11a•E

’Z•@’“oŠ¨•‡“Ô’ö‚âO—ìi—®o‹­a‘î’ne‹}lve01a•Ücre•ÍŽµ“çd aŽµŽµ‚Ë•Íc”yesŽµ

•Z‘ä•@‚àŒŒ•‡•@–¨u‘¸C–~‚â‰¤‡…n•n•H•@‚àone.

‚¨•@–ì‰cŒR”¨•Í‰¤ŠTon o‘¸‰¤‰kck ‡‡f‘e“Ä“o‡‡SŽå—®on of—Ro–QŽ•ŒÕ•@Ž‹e•@‹£‚êd–Q

‹r•@—£•Ð•Ù‰¤Ž–egŽåŽ²o‚¬—Z•‡“Ôevelo’àingŽí•Z•‹Ž°•œ

$‘\’û“S‘Œ•³•°•›ˆª‹®bo‘ïe aŽ›‘O‚àe—eŠÏ•Û‚âanŽµ•Ão•ÃŽµ•SeŽµ•Z•ZŽ²—‹

‹}Ž–‚àhe anŽµerior and posterior bo‰JeŠŸOfŽµhe mandibie and

•Ù’ö‰Ã11ˆ×‚Ì,‘‰nd•n‚àŽ²”¤•y)o‰¤nŽµ$ d‚Îbo”Àe‰_uŽµure‰_.

?•‘•@Œ©ŽBŽÎŽµ•Z•i‘Ý”³“y•HandŒÇ•nrk‰_ŽµhaŽµaŠÑe‰¤—Z‚ÜbiŽµ•Z”yyŽµ•Z‚ðadi•ƒ1ar

gŒ‚‹r‚à‚Ë•@ŒÇ‰¸“ûŠà—Zl“û‰T•ˆ–Onal, naSa‰¤‚Ål•›•›‚Å•é•ZaX“y•HlaŽíy“×nu–¨.

8. Be–Qd˜U‚âO“oŽåŽµio”¥aŽµ’Še–Q’öi“û—Êsurf‘dce—ìo‚¬”Á•‡inŽµerrad’ß

•¶‰aIar•ˆ”©e•dŒõu‘eŒÇd’Še‰¤nŽµe‘\denŽµal alv•‡o‰¤•®Šì‚ÎQce•É‰_. Bone

‘¸–½’y‹ì“×‰¤o“ûŒD‚à’n•‡ŒÄ–ìO•Í‰¤•ë$u‹bace˜I.

9.•™ƒSƒr‘ä“ª”~•@of •›•›c•H•ê—ì•‰l•@•›•›nŽµacŽµ•ZnŽµ‚Ëe l‡‡c•q’ˆoˆªand o•³en_

‘î‹}Œ]•»nŽ«‚à‚Êe”@o—Z•EŽJis c•en leadŽµ•Z bucc•ƒ1ingu‰kˆêŠø•›Ve‹@

‘d•±•ƒ•øc‰¹“IeŽµ•Z•ZŠãandŽµ•Z•@Žµ•Z•Ü‘duingŒÇov“çe—Z˜E•@ŽµŠÛ‹T‚àreŠ–•E•HŠñŽån

‚¹’I$’D’p‰¤Žº•E–¨–Q•H‘ù“I‚Ä‰°cŒhrVaŽµ’^es.

“I‹@•@Ž²•ÍŠI•š–Q’ö—³‰¤c pr‡ˆdi•Hec—®ons foŽíŽµ•Z•ZŽµ‚Ëfo’y.

—¢“I.



Ž~–L‹Ê•ãˆ«‹Ê–L‹Ê—¢’·•ó”Õ•@•@•v



B•HB•d•HOGRAPHƒs

•I`.



‚Ü•E–L•u•‘,“å,
p.‰¤2‚¨

ŽÅŽ–•@ŠŸ—Z1re‰¤ŽµeŽí,”m.9AnaŽµ•ZŒÇŽåe des•ˆ’^ensc‘Ål‰¤cŠÛ‹Tn•ˆ‚«ebŽåsses.

“ø‹O’^•@F“o•³‹ÆŽí•@‚àeib‚Ëg, 1
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