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MINEKAL CONTENT OF UNERUPTED TEETH 

I< A I.E v I K ETT u N E N 

Marked departure from noriiial hone niineralization can readi- 
ly be seen upon visual inspection of roentgenograms. Borderline 
cases with mineral changes of only a few per cent, however, can- 
not he readily seen; and these slight changes are often masked 
by differences in film density resulting from variations in  ex- 
posure or processing techniques. 

Bnbcrinntz (1947) and others have found that after 30 per cent 
decalcification of non-macerated hone, demineralizntion can be 
suspected roentgenograpliic:~lly. However, a loss of 50 per cent 
is necessary for the roentgen findings to he unequivocal (1). 
Therefore, many cases of borderline deinineralization are iiiissed 
in  visual inspection of roentgenograms. 

Many atteiiipts have been made to iiieasure the calcification 
of bone through step wedges and fixed exposure-development 
techniques (3--9, 11 1. Our method consisted in  densitoinetric 
analysis of the calcification of unerupted teeth using the trans- 
mission densitoiiieter of Uruno L:rnge, Berlin. 

M A T m  1.41’ 

The eruption of the permanent teeth extends over a consider- 
able period of time, uiz., f rom the sixth year, when the first 1110- 

lars erupt, to the thirtieth year, when the third molars have 
usually iiiade their appearance. There are, of course, individual 
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Table 1 
I1neruptc.d I'errnaitrnt Teeth i n  997 Individu:il:, 

Age Fcinale Male Total 

16-?0 26/31 5 )  3 3 / 42 59/75 
21 -25 6/2!, !)/.MI 15/69 
2fi--30 8/28 !I/% 17/83 

36-40 3/35 7/56 lOi9l 
41 -45  2/34 1 /.-I3 3/87 
46-50 3/31 2/5? 5 /83  
31  -55 2/55 3/61 5/116 
51; BO 3/50 3/43 6/93 
fil--fG 1 /:I!) U/34 1/73 
66-70 2/36 1 / 1 3  3/19 
71-75 2/33 1 / 7  3/40 
l b -  - 

__ .___ ~- ._ ~~ -- ___ 

- - - -~~ - -__ - 

31-35 3/34 7/46 i n m  

0152 o/ 8 w f n  - 1  

-. _ _ ~  - _ _ _  ___ 
:;.) 26 females out  of  31 11nd ullerupted teeth. 

v:iri;itions in the chronology of developinent of  the teeth. The 
nuinher o f  persons with unerupted periiianent teeth in a series 
of 997 random consecutive cases is  shown in Table 1. The nuiii- 
hers of unerupted teeth d t e r  the age of thirty years were a s  
follo\vs in  order of  decreasing frequency, 30 Inaxillary third 1110- 

hrs ,  27 inandihular third molnrs, !I ~n;~xi l l :~ry  canines, and  one 
iiiandihular canine. These 67 non-erupted teeth occurred in  46 
persons ('Table 1). 

I3VAI~t lATIOS 0 1 7  € ' ~ l ~ l ~ O l ~ 3 l . t N C l ~  AND RESIJIA'I'S 

The densitoinetric analysis was ev:rluated with an orthopan- 
1omogr:iiii of the jaws, made through routine exposure proce- 
dures. A iii;ixiiiiuiii of  four iiie;i~iireiiients was iiiade for each 
of  the crowns of the teeth, ;IS well :IS for the In:indibulnr hone 
:iround [lie apices of the roots. The Iiie:isureiiienls covered :in 
area o f  2 iiiiii in di:inicter. The fog density of the filin was sub- 
trticted froin the dental :ind iiiandibulnr density readings. 

Fig. 1 illustrates c:ilibration curves for the upper and the lower 
dentitions :IS :I ratio between the dental and the mandibular den- 
sities. For the sake of clarity, both curvcs are shown on the s:iiiie 
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Fig. 1. Oit1~opnntoinogr.nm and pr(ifile density CUI'VCS for uppc~'  and lower 
dent it ions. Scale i i  t t l ie bo t t I in i 11 ( I  ica t es d en t it ion . 
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Fig. 2.  'Flit ,  correlation between lwne deIisiloiiietric reading of unerupted 
tceth alld the age. 

chart as the orthopantornogram. It  will be noted that there is a 
definite p:irallelisin between the two curves. 

The scatter dingram in Fig. 2 shows the correlation between 
thc niineral content of thc iinerupted teeth and thc :ige. The 
iiiensurenients were mnde on lntcral skull filiiis. The proxinial 
portion o f  the r:Iiiiiis of the Iii:indil)lc w:is chosen :IS :I s tnnhrd.  
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~"r"o11 
I 1 1 0  la I' 
sinus 

I < t > . ,  A ciril view of a middle-aged 
, I!neruptrti uppcr right third showing iiiierupted right and lcsft.  
protrudes into the niexillary lower third molars. The teeth are an- 
and shows diffuse dotted liylosetl. There is :I large resorption 
iirens of rodioluceiicy. are:i in the crowii of the left lower 

third molar. 

Fig. 1. Lateral view of :in aged person 

This area is easily reproduced in :I lateral filiii and represents 
two thin hones superiliiposrtl. The iiieasureinents covered an a rm 
of 10 in111 in diameter for the crown and the mandihu1:ir bone. 
Here, again, the fog density of the film W:IS suhtrncted froni the 
dental and iiinndihular readings. 

The ratio of the density of the unerupted teeth to the ni:in- 

rlihular standard W:IS c:ilcul:ited :uid correlnted with the age. The 
regression equ:ttion w:\s 

y = 0.4657 -- 0.0039 x, 

indicating :I positive correlation hetween the iiiiner:il loss of un- 
erupted teeth :tnd the age. 

I) I SC US ST ON 

The hiologicnl significancc and the chetnistry o f  sotiie iiiicro- 
elements in the enamel l ime heen discussed, e.g. ,  by Briideuold 
't , 'i orerntrrk " 

unerupted teeth is highest in  the litter decades o f  life, though 
in seine inst:inces it ni;ry occur rnrly. The resorptive process 

( 2 )  and SttrfnP ( 1 0 ) .  The incidence of resorption of 
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originates on the enaincl surfacc (Fig. 3)  or at the ceniento- 
ennmel junction, and, very rarely, on the surface of the ceiiienl- 
uin. It is preceded by de#ener:ition o f  the en:iriiel epitheliuin, 
following which the cn:imel conics in  contact with the coiinec- 
live tissue which c:iiise$ its resorption. The h:ird denla1 struc- 
Lures arc destroyed and repl:iced by bonc. The hone is less radio- 
p q u e  than the tooth structure it replaces; therefore, the defect 
produced by the resorption is rwdily tiiscerniblc in  thc rocnl- 
genogr:iin (Fig. 4 ) .  When seen in roentgeiiogrniiis, the defects 
h:i ve e r 1'011 eou s 1 y 11 c CII i 11 t e "1) re1 e (1 :IS c:i r i e s. 

Sl'hlhl Ally 

The rel:ilionship between l h e  roentgenojiraphic density of un- 
erupted permanent teeth nnd the age was deterinined. The min- 
eral content of  the crowns of teeth was nieasured through roent- 
genographic bone densitoinetry. A positive correlation was found 
hetween the deminer:~liz:itioii o f  unerupted teeth :md [he age. 

11 6;s" a1 $2 

TENEUR EN MINfiRAUX DES DEN'I'S N'AYANT PAS FAIT LEUR ERUPTION 

L'auteur ;I cldterinint lc rapport entre l a  densit6 rndiogrnphique 
des dents permanentes n'nynnt pas fnit leur Pruption el I'Rge. L:i 
l emur  en inini.raux de l:i co~ironne des dents :I 6tC ii1esuri.e p:ir 
densimPtrie osseuse I.:itiiograpliique. Une corrClntion positive :I 

C t i  trouvie entre la ~ I ~ i i ~ i ~ i C r : ~ l i s ~ ~ t i ~ ~ ~ ~  drs dents n':iy:int p s  i'tiit 
Icur Cruption et 1'Agc. 

Z I J S ti M A 1  EN 17.4 SSU N C; 

MINERALGEHALT NICHT-I)UHCHGEI)ROCHENEH ZAHNE 

Das Verhaltnis zwischen der riintgeiiogrnphisclieii Dichte der 
nicht durc.ligebrocheiien Ziihne und den1 Alter wurde hestiimnt. 
Die Verkdkung der Krone in  jedeni Zahn wurde durch riint- 
genographische T(nochen-Tr:insp:ire~iz~iiessuiig bestiniint. Eine 
positive Korrelation zwischcn der 1)eiiiinernlis:ition der nicht 
durchgehrochenen perni:inenteii Ziihne untl tlern Alter wurtle 
f est yes t ell 1. 
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