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CLASSIFICATION OF ODONTOGENIC TUMORS 

A SUGGESTION 

1 N ’ ~ I ~ O I ~ ~ C ’ ~ I O N  

Odontogenic tuinors should he defined :IY i 1 1 neopl:isnis ori- 
ginating from epi thelin with the potentiality to  differenti:lte into 
odontogenic epithelia, i.e. producing or inducing dental struc- 
tures or ( 2 ) neoplasms originating froni the connecti\ e tissue 
o f  the I)eriotlontal iiienihr:ine, which differs in some respects 
froin connective tissue in other p:irts of the hody4. ILIost otionto- 
genic neoplasin.; iniit:ite wine  stage or other in the norninl de- 
velopiiient of teeth and especi:illg the inductive effect of anielo- 
hl :I s t s on t 17 e ;id j :ic e n t in e senr 11 y 111 :I 1 c el 1 s to d iff ere n ti :I t e into 
odontob1:ists :ind also the inductive effect of the dentin ~11)on the 
:meloblnsts to forin enamel. Therefore, :in :ittempt inay he iiiade 
to classitg these tuinors iiiainlg :iccording to enihryologic prin- 
c i p 1 e s . 

P I <  EVI 0 r s CIA AS s I F IC AT ION s 

One of the first :itteiiipLs t o  c1:issify tnniors originating fronl 
dentnl tissues was ni:ide hy Broctr in 1867’. He based his classi- 
fication upon the stage of developnient which the tooth in ques- 
tion hntl reached when :1bnorii1:11 growth commenced. In 1887 
Bl (in tl-Sir t ton 2 1) r 01) o sed :i r 1 a s  sil ic :it i o n hi set1 upon t h e n :I t u re 
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of the p:irticul:ir cells o f  the  tooth germ froni which the tuiiior 
:irose. Unfortun:itely, he also included cysts and fibrous osteo- 
genic tuiiiors in his c1nssific:ition. The report 011 odontoiiies by :I 
coniniittee :ippointetl 1)y tlie Rritisfi  Dcnttrl LAssocitrtion also coli- 
tained :I classification o f  odontogenic tuinors. This clnssification 
retained the teriii "odontoiiie" for all otlontogenic tumors,  in- 
cluding all types of cysts, :inti introduced :I group of tumors  
called "coiiiposite odontoiiics". 

An import:int step forward w i s  the classi1ic:ition by Thoriiri k 
G o l d m t r r z  published in 194B", in which the otlontogenic tumors  
were divided into tuiiiors of ectoderiiial, niesoderiii:il, and iiiixetl 
origin. The dental cysts were excluded, hut the enniiiel pearls, 
which :ire nbnoriiinlitics in tooth developiiient rather th:in neo- 
plnsiiis, were considered epitheli:il tumors (enaiiielouias). This 
c1nssific:ition is widely :iccepletl in textbooks and forms the 
nucleus of  tlie classification :idopted hy the A niericcrn Acatlem!/ 
of Orrrl PcrtIiolopl in Inti() ll. Several :lutliorsT, "1i:ive iiientionetf 
the induclire effect of the epitlieliuiii ul)on the connective tissue 
in the pathogenesis of the (Idontogenic tuiiiors, hut they have 
not incorpor:ited into their cl:i\\ific:ition the conclusions vliicli 
can be dr:iwn f r o m  their o1)serv:ttions. 

I' 110 POS I.: I) CL.1 s s I I: I c 1 T  I ( ) S  

The present authors yropose :I new clnssificntion of odonto- 
genic tuiiiors h s e d  1ii:iinlg 011 eiiibiyologic principles (T:ible 1 1 .  
Odontmgenic tuiiiors c:in he divided inlo t n o  iii:iin groups: ( 1) 
Epitheli:il :ind i I I  ) hZesoderin:il tuniors. The epitheliul tuiiiors 
contnin odontogenic el)itlieliuiii with varying dii l i ty to induce 
c1i:inges i n  tlie surrounding connective Lissuc. l'hcy can be sub- 
divided into two groups, viz., ( A  ) purc epit1ieli:il tuiiiors and  ( € 3 )  
tuiiiors with inductive changes in the connective tissue. The pure 
epitlieli~il tuiiiors can he further divided into 1 ~iiiie1oblastoni:is 
:inti i 2  ) c:ilcifying epithelial odontogenic tuiiiors. 

The :iiiieloblastoiii~is c n n  in turn he subdivided according to  
certain iiiorphologic c1i:iracteristics o f  the tuiiior tissue :ind i ts  
stroiii:i. I t  is well Itno\vii that  the tuiiior tissue i n  aiiielobl:rstoiii~is 
exhibits great morphologic variation and :i detailed subdivision 
is iiie:iningless, siiicc scver:il o f  the  subtypes occur in the sniiie 
niiieloblastoiiin. In  our opinion it is sufficient to  distinguish be- 
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2. With Hard 1)ent:rl Tissue 
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IT. hfESOI)EKhlAI, TUMORS 

A. Odontogenic Fi1)roiii:i (Odontogenic Fihrosarcoiii:~ ) 

I<. Otloiitogenic Myxoiii:i 

C. Ceiiien tit'ying Fibrom:i 
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tween sinipk rirneloblnstornris, in which :I follicul:ir, plexiforrii 
or acant1ioin:itous type of tissue prtdoinin:ites, arid trdenntrizirlo- 
bZastornrrs, which are characterized 1)y h:iving :I pattern iiiiitating 
ducts. 0 u r  cr i te r ia for :in :I I i i  e 1 oh1 :i s t o ni :i :I re the :I iii e I ob I :I s t -1 ilc e 
appearance of  perip1ier:illy loc:ited cells :rnd the  iniit:ition o f  the 
stellate reticuluiii hy centr:illy locuted cells. On the h s i s  of  these 
criteria, the so-called iiie1:iiio:iiiielo~)l:istoiii:i cannot he  inclutletl 
in the present c1:issification. 

A subdivision of :riiieloblnstoiii:is :iccording to  the type ol' 
strotii:i coiiiprises two very riire types: the :iiiielo~)l:Istolieiii~iii- 

g i 0111 a :I  id the :I I lie 1 oh I :I s tone u r i t i  o I i i  a ,  i t i  w h ic t i  the s t ro I i i  :i he- 
tween thc epitlieliuin h:is :issuineti the ch:ir:icter of :I Iielnan- 
gioiii:i or neurinoiii:r, respectiwly. 

Recent :~nnlysis of the literature h:is s h o w n  that  the iiutlihet* 

of cases of iiinligiiont :~iiielobl:rstoiii:~s is not :is high :is hitherto 
considered (2-  4 per cen t ) .  Sonic o f  the previously piihlishctl 
c:ises of "iiin1ign:int aiiie1obt:istoii~:is" c:in he identified ;IS eilher 
:rdenocystic c:ircinoin:is (iiiicrocystic b;isnlioin:is) or :tilielo- 

hlastic sarcoiii;is. 
It has been :I coiniiion concept lh:it the twin  : i t i i e lo~ ) l~ i~~o i t i : i s  

and epitheli:il oilontogenic tuiiiors :ire synonyiiious. However, 
Pindborg8 iins recently cIescri1)ect :I crrZcif!jiny c.pif1icliril t t in tor  
which does not show :my of  the fe:itures ch:iracteristic o f  anielo- 
hlastonius, but which has been shown to he of  otlontogetiic origin. 
According to this finding, :I division of the e1)itheli:il odontogenic 
tumors into :iiiieloblnstoiii~is :ind c:ilcifying epit1ieli:il oclonto- 
genic tuinors iiiust be tn:itle. 

The next iiiain groul) (1%)  in the classific:rtion coiiiprises cpi- 
thelinl tumors with inductive ch:iiiges in  connective tissue. I n  
previous classifications the soft tumors in this group h:ive been 
called soft odon1oiii:is or soft mixed tuinors. If one considers the 
mesoderiii:rl coinponent to be the result of  induction 1)y the 
odontogenic epitheliuiii, then these tuinors should 1)e cl:issified 
a s  a group ol' el)itheli:il tumors with i n d u c l i \ ~  ch:inges in con- 
nective tissue. It could be argued th:it the : i i i i o u n t  of  inesocieriii:il 
tissue is by f a r  in excess o f  the cpitheli:il coiiiponent, :ind that 
therefore the eiiil)h:isis should he on the iiiesodcriii:il cotiipoiient. 
In the first stages o f  noriii:il tooth developiiicnt, however, the 
sin:ill epithelial tooth I)ud is c:ip:il)le of inducing ch:inges i n  the 
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surrounding connective tissue the c p n t i t y  of which hy for ex- 
ceeds that o f  the  q)itheliuin itself. Therefore, the tiiost appropriate 
n:iliie for this type o f  neopl:istii is t l l J l < J f O h ~ t l . S f i C  fihrontci. 'I'hese 
t u i i i o r s  :ire c1i:ir:icterixetl 1)y the 1)resence of irregul:irly :irr:ingetl 
sttxntis : i t i d  isl:ind\ o f  odontogenic epitheliuin surrounded hy :I 

cell-rich connective tissue with thc  essential features o f  the clen- 
l:il ppiIl:i. 'I'here is no foriii:ition of' 1i:irtl tissue, hut  in soine 
tumors :I loosening o f  the connective tis\ue :itlj:icent to the e1)i- 
theliutn can he noted siinil:ir to the ~ i i e ~ i i h r ; i n ~ i  i)r:ieforiiiati\.~i in 
the earliest stages o f  tooth developiiient. 'l'his zone is prob:ibly 
t h e  result o f  ;in inductive effect ot the odontogenic epitheliuiii. 
Some c:iyes 1i:ive heen pu1)lisIied in  which the inesoderiii:il tissue 
had undergone s:ircotii:itous tr:iiisforiii:itioii. The tuinor should 
then he c:illed r r n i c l o h l ~ r . s t i c ~  S I I ~ C ~ I ~ I I .  There were, however, no 
\igns o f  iii:ilijin:incy i n  the epithelial conipoiient. 

If tlie induct i w  c a p c i t y  o f  the odontogenic epithelium is suffi- 
ciently great, the  changes in the :idj:icent connective tissue ex- 
tend heyond the first stage, : i d  forniution of dentin matrix 
occurs. ' h i \  process is si1iiil:ir to that  in normal odontogenesis. 
'I'he matrix iii:iy persist :IS ; i n  iinin:iture (priiiiitive) type with 
cell inclusions or m i y  tlevelop into dentin containing tubules. 
In e:icli 0 1  tlie t w o  tylws, different degrees of iiiiner~iliz~itioti inag 
occur. I h t l i  types :ire classified :IS tlentinorntrs, with n subdivi- 
sion into iiiiiii:iture (osteotlentin-lil<e tissue) :ind a mature 
(tubular t1entin:il tissue) type. 

If tumors iiiiitate yet further steps of the norm:tl tooth develop- 
iuent, they ;ire c:illetl otlontoiii:is. In our classification odontoma 
is defined :is ;I tuiiior which cont:iiiis dentin and enamel. By 
applying this definition, confusing teri i~s  such a s  compound ~ 0 1 1 1 -  

posite odontonin c:in he :ivoided. 'l'lie odontomas niny be sub- 
divided into three types : Alnelobl:istic, complex and  colnpound 
odontoln:ls. 

1~:irdIel to the pattcrn of noriti:il otlontogenesis, the next stage 
in tumor tlevelopnient is tlie inductive effect of dentin upon 
odoiitogenic e1)itheliuiii to l'orrii en:iiiiel matrix. This  stage is 
seen in the rriiirloblnstic odontoiiiti, which is defined a s  a tumor 
containing ( 1 ) soft  tissues of the s:inie :ippe:ir:ince :IS in the 
:iiiieloblastic fibroma :ind (2)  dentin, en:iniel and even ceiiientuiii 
in \!:trying ;i it iounts.  hi these tuniors all stages of developnient 
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o f  dentin : in t i  enniiicl c:in he ol)served6, 7 3  lo. The behaviour of  the 
tuiiior tissue follows t h e  siitiie lines :is th: i t  o f  normil  odonto- 
genesis; therefore, one will never see 1oriii:itioii o f  eIi:iiiiel with- 
out the presence of dentin. 

'The second type of odoiitoni:i is the conipZr.x. odontoiiiii, which 
might he conceived :IS t he  terinin:il \t:ige o f  :III :itiielot)l:i\tic 
odontoiiia. I n  the  coiiiplcx otloiito1ii:i there is no otlontogeiiic 
tissue, : ind Ihe dentin ant1  cn:iiiiel f'oriiictl is h:iph:izardly :ir- 

r:inged. \T7here:is in  thc coiiil)leu o d o i i l o i i i : i  the  otlontogenic epi- 
iheliuiii h x l  1)ecn irregii1:irIy :irr:inged ;iii(I for this reawii lend\ 
to an irregi1l:ir cong1oiiier:ite of dental  hard tissue, in the coni- 
pound odonforiici the el)ithcliuni h a s  iiiii1:iled the i i o i m a l  iiior- 
1)hodifferenti:itiiig c:ip:icity of the tlevelol)ing tooth. For this  
re:isoIi the coilllioiind otloiitoiii:i consist4 0 1  sevei-:il allliough 
iiialforlned tcaeth often in  I:irge aiiiounl. 

hl:ilign:int ot1oiitoiii:is :ire eulreiiielg r:ire. TIioni(i11 iiientioned 
:I c:ise diagnosed hy ZIo!jZe :IS :in otlonto:itneloI,l:\htos:ircoiii~i. To 
conforiii with the  prol)osed teriiiinologg, thc teriii riiiieZohZiistic 

otlorito.srrrroriitr is \iiggesletl for tlic ii1:iligii:int coiinterl):irt of thc, 
:iiiielobl:istic odonloiii:~. 

Histologic:illy, the iiiesoderiii:il odontogeiiic t u ~ u o r s  I 1  ) :ire 
less coinp1ic:ited th:in the epithelial group. It i \  difficult to decitlc 
whether the otlontogenic f'ihronirr :mtl otlontoyenic niy.romn :ire 
odontogeiiic o r  osteogenic in origin. The tuitiors m:iy have tle- 
veloped so early froiii one  o f  the iiiesodcriii:il coiiiponenl\ o f  t h e  
tooth :iiil:ige th:it :I tooth did not develop, or it m:iy tlevelol) froiii 
the connective t is\ue o f  l l ic  siipl)ortiiig \ t ruclures  o f  teeth (gin-  
g i w ,  periot1oiit:il iiici1ihr:Iiic). 111 \iicIi c:ise\ thc :ibsence o f  t h e  
noriii:il tooth is :in intlicntioli th:it the t i i i i ior  in question is o f  
odontogeiiic origin. N1:iligii:int countcrp:irt\ ;ire wry mre.  

The ceiiientuin-1)roducing tuiiior\ h:ive given r i w  to some di\- 
cussion of terininology. Only if the tliff'ei.eiili:itioii o f  c c ~ i i e n t o -  
hlnsts is iiitlucetl by the  proxiliiity o f  dc>iitin :ind if t h e  resulling 
hard  tissue is lait1 down iilioii dentin can this iiiotlifietl t)oiie be 
e:iIied ~eiiientiiiii .  Siclier : i n t ~  Weiniiiiinti" : ire o f  the oi)inion t i x i t  
only I I I : H S ~ S  o l  1i:irtl tissue continuous with the nori1i:il ce- 
iiieiit~iiii should 1)e c:illed "ceiiientoiii:is". Since iii iii:iny case\, 
however, it is difficult  to decide whether such ;I pithologic pro- 
cess is :I Iiy~~crccincntosis or the rcsiiit o f  iicoi)l;i\iic i)roIil'cr:ition, 

. I .  . I ,  l ' I N I ~ l ~ o l ~ ~ ;  ANI)  1:. ( : I .AU\ l iN 
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we suggest that  llie "cetiieiitotii:is" he excluded from the tuiiior 
classification. 

Another iiiesoderiiiol otlon togenic tu  tiior localized close to  the 
apices o f  teeth hut sep:ir:itetI froin l h e  lat ter hy :i connective 
tissue iiietiihr:ine is char:icterizcd hy different typic:rl stages dur- 
ing development. The tuiiior iii:iy he solitary or multiple. The 
iii:ijoritg o f  these tuiiiors :ire found in the lower jaw of middle- 
aged woiiien. In the first stage the tuiiior consists of cell-rich 
c () n n ec t i ve ti s s u c ,  w h ic 11 i n the  f o  I I owing s 1 age shows f orin:i tio n 
of a cementniii-like hn rd  tissue. 'I'he histological siiiiilarity to 
t lie owifyitig fihroiiia led I ~ c r I i i ~ ~ r '  to susgest the  term ceint~ntify- 
img fihron~tr. This tiiiiior is c1i:ir:iclerizcd by :I replaceiiient of a 
f ibromi  with ceitientutii-like tis\ue. l'reviously, tlie tuinor w a s  
c:illed ceiiicnto1~l:isloiii:i or ceiiientotiia. 

A rl:i\\ificnlion of odotitogciiic tutiiors h s e d  on the (levelup- 
iuent:il in te rde l~nt lence  o f  tlcn1:il lissues is suggested. The 
tuinors :ire divided into two 11i:iin p o u p s ,  viz., epithelial :in(] 

ttiesoderiii:il tuiiiors. 'I'he epitheli:il Luiiiors :ire subdivided into 
purely epithelial luiiiors :ind epit1ieli;il tuiiiors with inductive 
changes i n  the  connective tissue. A revision o f  the  pre\:iiling 
concept :iccortling to  which :iiiielohl:istoiti:is :ire sgtionynious 
with epitheli:il odontogenic tu1imi.s is  suggested and : I  new sub- 
division is introduced. The groul) of epitheli:il tumors  with in- 
duction in tlie connective tissue conil)rises tu tiiors coinposed of 
soft tissue : ind tumors containing the tlent:il hard tissues in  wry-  
i i i  g :I rii o u n t s. 

1iES"Jl I< 

CT,ASSIFI(:ATION DES 'I'UMEURS ODONTOGENIQUES 

Une c1:issific:ition des tutiieurs odontog6niques 1):iske sur I'in- 
t erd 61) end :in ce (1 e s ti s su s tle n t :I i re s 1) en  (la n t I e d eve 1 oppei lien t e s t 
propos6e. I,es luiiieurs sont diviskes en  deux groupes principaux: 
les tutiieurs e1)ithtli:iles e l  les tuiiieurs iiiesoderiiiiciues. Cclles-18 
son1 suhdivisdes en tuiiicurs epith&li:rles yures et tumeurs  epi- 
thd1i:iles avec des rdactions d'induction du tissu conjonctif. On 
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propose ensuite Line rbvision cie lit conception pr'i.doiiiin:tiitc 
selon laquelle leu :iiiiClohl:istoiiies sont synoiiyines tles tuiiieiirs 
odontoghiques epith6li:iles; line nouvelle subdivision est in- 
troduite. Le groupe des tutucurs epitli4li:iles :ivec r6:ielion tlu 
tissu conjonctif coniprend des tuiiieurs coinposCes tle tissii iiioit 
e t  des tuiiieurs qui contiennent tles tissus denlaires du r s  tl:ins 

differentes proportions. 

%I1SARIJlENFASS1'N(r 

KLASSIFIZIEKUNG DEH ODONTOGGNEN TUMOREN 

Eine Klassifizierung dcr odoiilogenen l'uiiioren, die \icli :iuf 
das Ahh~niSiiSlteitsverhLLtiiis der Z:ihngewehe wihrentl tler Ent- 
wicklung gr indet ,  wird vorgcsch1:tgen. Die l'iiiiioi-en hind i n  zwei 
Hauptgruppen eingeteilt: Die epilhelialen und die i i i esodei .~ i i : i l~~~ 
Tunloren. Die epithelialei1 'hii ioren sind ihrerseits in reirrc, epi- 
t he1 i ale 'Ti1 m ore 11 u n (1 ep i t h e 1i:i I e 'I'u i i io  re n I i i  it I nd ulc t i  () n swir - 
kung auf das Rindegewehe unterteilt. Es wild eine dnderung der 
vorherrschenden Anschauutii;, d:i.;s die Aiiiclo1)l:rstoine iriit epi- 
thelialen, odontogenen Tuiiioren identisch sind, vorgeschl:tgen 
und eine neue Einteilung sltizziert. Die Gruppe der el)ithelialen 
Tu ni ore n iii it Ind 11 I< ti o t i  s w  i r It i t  ii g :I ii f (1 :I s Hi n d eg ewe he 11 111 f :i s st  
sowohl l'uiiioren, die :tus weicheiii Gewehc bestehen :ils :iuch 
solche, die die h:trten Zahngewehe i n  \wschiedenden hfengen 
enthalten. 
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